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Understanding the proximate and ultimate sources of human cooperation is a fundamental
issue in all behavioural sciences. In this article we review the experimental evidence on
how people solve cooperation problems. Existing studies show without doubt that direct
and indirect reciprocity are important determinants of successful cooperation. We also
discuss the insights from a large literature on the role of peer punishment in sustaining
cooperation. The experiments demonstrate that many people are “strong reciprocators”
who are willing to cooperate and punish others even if there are no gains from future
cooperation or any other reputational gains. We document this in new one-shot
experiments which we conducted in four cities in Russia and Switzerland. Our cross-
cultural approach allows us furthermore to investigate how the cultural background
influences strong reciprocity. Our results show that culture has a strong influence on
positive and in especially negative strong reciprocity. In particular, we find large cross-
cultural differences in “antisocial punishment” of pro-social co-operators. Further cross-
cultural research and experiments involving different socio-demographic groups
document that antisocial punishment is much more widespread than previously assumed.
Understanding antisocial punishment is an important task for future research because
antisocial punishment is a strong inhibitor of cooperation.

Keywords: human cooperation; strong reciprocity; public goods experiments; culture;
antisocial punishment



1. INTRODUCTION

Many important collective problems human decision makers face are characterised by a
conflict of interest between individual and group benefit. The “tragedy of the commons”
(Hardin 1968) is probably the best known example. Each individual farmer has an
incentive to put as many cattle on the common meadow as possible. The tragic
consequence may be overgrazing from which all farmers suffer. Collectively, all farmers
would be better off if they were able to constrain the number of cattle that grazes on the
commons. Yet, each individual farmer is better off by letting his cattle graze. Collective
welfare is jeopardised by individual greed in such diverse areas like warfare, cooperative
hunting and foraging, environmental protection, tax compliance, voting, the participation
in collective actions like demonstrations, strikes, embargos and consumer boycotts, the
voluntary provision of public goods, donations to charities, teamwork, collusion between
firms, and so on. However, despite this bleak prediction, humans often manage to avoid
the “tragedy of the commons” and achieve high levels of cooperation. This holds for
hunter-gatherer societies to complex modern nation states which would not exist without
large-scale cooperation. Thus, understanding cooperation is an important challenge across
all social sciences but also for evolutionary biology, because it needs to explain how
natural and cultural evolution can lead to cooperation (Hammerstein 2003; Gardner &
West 2004; Henrich & Henrich 2007; West et al. 2007).

This paper reviews existing evidence and presents novel cross-cultural results from
systematic experimental investigations on how people solve cooperation problems. We
believe that sound empirical knowledge is an important input for the development of
proximate and ultimate theories of cooperation. Laboratory experiments are probably the
best tool for studying cooperation empirically. The reason is that in the field many factors
are operative at the same time. The laboratory allows for a degree of control that is often
not feasible in the field.'

In particular, experiments are helpful for separating out explanations why people
cooperate. According to some important proximate theories as developed in the social
sciences, in particular economics, and ultimate theories as developed in evolutionary
biology, people cooperate only if it is in their (long-term) self-interest. For instance, if the

interaction is among genetic relatives (“kin selection”, Hamilton 1964) or if it is repeated



and/or if a one’s reputation is at stake (“direct reciprocity” and “indirect reciprocity”,
respectively), people might have a selfish incentive to cooperate (Trivers 1971; Axelrod
& Hamilton 1981; Fudenberg & Maskin 1986; Panchanathan & Boyd 2004; Nowak &
Sigmund 2005; Nowak 2006; Lehmann & Keller 2006). Experimental approaches allow
the researcher to control by way of experimental design the extent to which direct and
indirect reciprocity are possible.

This article presents attempts to study with the help of controlled laboratory
experiments some important factors that influence one important aspect of human
collective decision making: cooperation behaviour. Our focus in on cooperation because
this has been a particularly active research field in the behavioural sciences recently (both
theoretically and experimentally), with a large potential for cross-disciplinary research
(Hammerstein 2003; Hammerstein & Hagen 2005; Fehr & Camerer 2007; Sigmund
2007).}

Our paper is structured as follows. In the next section we introduce our tool of
investigation — the public goods game. In Section 3 we review evidence that shows that
both repeated interaction and possibilities for reputation formation are important
determinants for people’s cooperation behaviour. However, there is also substantial
cooperation in anonymous one-shot games, where neither strategic reciprocity nor
reputation can matter. In experiments in which people have the possibility to punish their
group members at own cost after having seen how much the other group members
contributed it turned out that punishment of freeloaders is an important factor to explain
cooperation in both one-shot and repeated interactions. Cooperation in one-shot games is
evidence for “strong reciprocity” (Gintis 2000; Fehr et al. 2002a; Fehr & Fischbacher
2003; Carpenter et al. (in press)). Strong reciprocators incur personal costs to punish and
reward others even when this behaviour cannot be justified by kinship, reciprocal
altruism or reputational concerns. Thus, strong reciprocity presents a particular challenge
to evolutionary theories of cooperation and has therefore been an important topic for
research in the last few years. We will provide novel evidence for strong reciprocity in
Section 4.

Section 4 is the core of our paper because we show that people cooperate and punish

in one-shot games without any repetition. The experiment we report in this section also



shows that there exists a substantial cultural influence on strong reciprocity. Section 5
follows up on the findings from Section 4 by briefly reviewing a cross-cultural
experiment conducted in sixteen participant pools around the globe (Herrmann et al.
2008). This experiment demonstrates that cooperation and punishment are substantially
shaped by the cultural background across a range of diverse societies.

Most experiments on strong reciprocity were conducted with students as participants,
which raises the question how general the observations on strong reciprocity are across
different socio-economic groups. Section 6 reviews some recent findings on this question.

Section 7 provides concluding remarks.

2. THE PUBLIC GOODS GAME

Many human cooperation problems — from hunter-gatherer societies to modern societies
— often involve large numbers of individuals. The “public goods game” is a suitable
research tool for studying such n-person cooperation problems.” In this game each of n
group members receives an endowment of, say, 20 tokens. Participants have to decide
how many tokens to keep for themselves and how many to contribute to a group project
which collectively earns na > 1 for each token invested. Each group member earns o
tokens (where 0 < a < 1) for each token invested in the project, regardless of whether he
or she contributed any. Since the cost of contributing one token to the project is exactly
one token while the individual return on that token is only a < 1 tokens, keeping all one’s
own tokens is always in any participant’s material self-interest — irrespective of how
much the other group members contribute. Yet, if, for example, in a group of four and o =
0.5 each group member retains all of his or her tokens there are no earnings to be shared;
on the other hand, each member would earn 0.5x80 = 40 tokens if each of them invests
their entire 20 token endowment.

The public goods game epitomises the tension between collective welfare and
individual incentives in a simple and stark way because selfish rationality implies full
“free riding” (that is, zero contributions), whereas collective welfare is maximised if
every player makes maximal contributions. Because of its simplicity the public goods
game has been used to answer questions about how various institutional parameters, like

group size (n), the marginal gains from cooperation (a), the strategic nature of interaction



structures (one-shot versus repeated interaction) and possibilities for multilateral peer

punishment influence cooperation. The public goods game is also a prototypical game to

study pro-social behaviour in a group context (Camerer & Fehr 2004). We discuss the

most important findings in the next section.

3. FACTORS THAT INFLUENCE COOPERATION

Under the assumption that agents are rational and want to maximize their monetary

payoff theory predicts that people will not contribute to the public good. However,

numerous experiments have falsified this prediction — there exists substantial cooperation

in a variety of setups.’ Six sets of results are particularly noteworthy in light of existing

proximate and ultimate theories of cooperation:

1.

Contributions are higher the higher the marginal gains from contributing (that is,
a) are (Isaac & Walker 1988b; Brandts & Schram 2001; Goeree et al. 2002;
Zelmer 2003; Carpenter 2007b). This is interesting because from the viewpoint of
(selfishly) rational decision making the prediction of full free riding in the public
goods game described above does not depend on a, as long as a<1. However, this
result shows that people apparently find it easier to contribute to the public good
the higher the marginal gains from cooperation are (Anderson et al. 1998).

Larger groups do not cooperate significantly less than smaller groups (Marwell &
Ames 1979; Isaac & Walker 1988b; Isaac et al. 1994; Zelmer 2003; Carpenter
2007b; Cardenas & Jaramillo 2007). This finding goes against conventional
wisdom that maintaining cooperation should be easier in smaller groups (Olson
1965). One explanation might be that people are heterogeneous with respect to
their willingness to cooperate (more on this below). Some are “free riders” and
others are “conditional co-operators” who are willing to cooperate provided others
cooperate as well. Larger groups may have more free riders than small groups, but
they likely also have more co-operators. Group size per se is therefore not

decisive.

. Playing the public goods game repeatedly with the same group members often

leads to higher contributions than playing it one-shot and with randomly changing

group members (Croson 1996; Keser & van Winden 2000; Sonnemans et al.



1999; Fehr & Gichter 2000).° This finding (and related ones from indefinitely
repeated prisoners’ dilemma games (Dal Bo 2005)) is consistent with ultimate and
proximate arguments that repeated interactions offer strategic reasons to cooperate
(Trivers 1971; Axelrod & Hamilton 1981; Kreps et al. 1982; Fudenberg &
Maskin 1986). The significance of the finding that cooperation is typically higher
in repeated games than one-shot games and similar findings from related
cooperation experiments (e.g., Falk et al. 1999; Engelmann & Fischbacher 2002;
Gichter & Falk 2002; Cochard et al. 2004) is that people are able to distinguish
situations that require strategic cooperation from those that do not (Fehr &
Fischbacher 2003).

Experiments under non-anonymity, where participants could identify the
individual behind a particular contribution increased contributions, relative to an
anonymity benchmark (Géchter & Fehr 1999; Rege & Telle 2004; Andreoni &
Petrie 2004). People even contribute more to public goods if they are exposed to
subconsciously activated cues of being observed (Bateson et al. 2006; Burnham &
Hare 2007).” This evidence is consistent with “reputation effects” noted in several
decision tasks involving altruistic behaviour (Haley & Fessler 2005; Milinski &
Rockenbach 2007). People might care for a favourable reputation because this is
evolutionarily advantageous according to models of “indirect reciprocity” (Nowak
& Sigmund 2005), where people are more likely to receive help if they have
helped others in the past and therefore have a favourable “image score”. The
experimental evidence is consistent with such a mechanism (Engelmann &
Fischbacher 2002; Milinski et al. 2002; Semmann et al. 2005; Seinen & Schram
2006).

Communication also greatly facilitates cooperation and helps in preventing its
breakdown (Dawes et al. 1977; Isaac & Walker 1988a; Ostrom et al. 1992; Sally
1995; Brosig et al. 2003; Bochet et al. 2006). Similarly, intergenerational advice,
if common knowledge, can also sustain high levels of cooperation (Chaudhuri et
al. 2006). Communication is interesting because it is an important human capacity
that can often be fruitfully employed in smaller groups. There are many

behavioural reasons why communication is effective: Communication might help



the co-operators to coordinate on high levels and it might involve social pressure
and mutual promises which would induce feelings of guilt if broken (Charness &
Dufwenberg 2006).

6. There is even substantial cooperation in pure one-shot public goods games
without any repetition (Marwell & Ames 1979; Géchter et al. 2004; Walker &
Halloran 2004; Dufwenberg et al. 2006; Gachter & Herrmann 2007; Cubitt et al.
2008). This evidence is consistent with strong positive reciprocity. In the next
section we will present an experimental design that sheds new light on strong
positive reciprocity in the context of voluntary cooperation.

An important observation in all repeatedly played games reported in 1) to 4) is that
people make high contributions initially but over time contributions dwindle to low
levels. The decay of cooperation has been replicated numerous times and has also been
observed across a variety of participant pools (Herrmann et al. 2008). What explains this
almost inevitable outcome? One possibility is learning the free rider incentives. However,
one problem with this explanation is that in experiments with a surprise re-start
contributions start high again, which is inconsistent with a pure learning hypothesis
(Andreoni 1988; Croson 1996; Cookson 2000). People might also have some willingness
to cooperate due to feelings of “warm glow” (which might explain re-start effects) but are
otherwise confused decision makers who need time to learn what is the optimal
contribution for them. Palfrey & Prisbrey 1997 test this idea and find some support for
“warm glow” and reduced confusion over time. A further explanation, long argued by
social psychologists (e.g., Kelley & Stahelski 1970) is that many people are “conditional
co-operators”, who in principle are willing to cooperate if others do so as well, but get
frustrated if others do not pull their weight. Therefore, the breakdown of cooperation is
due to “frustrated attempts at kindness” (Andreoni 1995; p. 900).

There is now mounting evidence from psychological and economic experiments for
the importance of conditional cooperation both in the lab and the field (Géachter 2007). In
experiments that elicited participants’ beliefs about how much they think others will
contribute contributions are indeed positively correlated with beliefs (Dufwenberg et al.
2006; Croson 2007; Fischbacher & Géachter 2008; Neugebauer et al. (in press)). A

correlation does of course not establish causation and it is perfectly possible that a false



consensus effect induces people to believe that others contribute the same as them (e.g.,
Kelley & Stahelski 1970). To circumvent this problem, Fischbacher et al. 2001 developed
an experimental design in which the contribution of others was fixed. In their design
people have to indicate how much they contribute to the public good as a function of all
possible average contribution levels of other group members. The results show that about
50 percent are “conditional co-operators”, who increase their contributions if others
contribute more, whereas about 25 percent are “free riders” who never contribute
anything — irrespective of how much others contribute. The rest show more complicated
patterns.® Fischbacher & Giéchter 2008 use the same method as Fischbacher et al. 2001
and show that the interaction of differently motivated people explains the decay of
cooperation. The significance of this finding is that the decay of cooperation will occur
not just because people eventually learn what is in their best interest but because
frustrated conditional co-operators reduce their contributions. Thus, after some time all
types behave like income-maximizing free riders, even though only the free riders types
are motivated by income-maximization alone.

The fact that many people are conditional co-operators but some are free riders has
two important general implications. First, the interaction structure matters (e.g., Gichter
& Thoni 2005; Gunnthorsdottir et al. 2007) — that is, there is an “ecology of collective
action” (Ones & Putterman 2007). For instance, if co-operators know that they are among
other “like-minded” co-operators, they are able to maintain very high levels of
cooperation (Gichter & Thoni 2005). Second, because conditional co-operators will
adjust their cooperative behaviour to those observed around them and to what they
believe others will do, any factor that shifts people’s beliefs will shift their behaviour.’

Reciprocity is a likely source of conditional cooperation (Rabin 1993; Dufwenberg et
al. 2006)."° The reason is that cooperating is a nice act towards the other group members
and people may want to return the favour. By contrast, free riding is an unkind act which
people may want to punish. However, in the public goods experiments described above
the only way to punish free riding is to withdraw cooperation, with the consequence that
other co-operators in the group get punished as well. This raises two questions: Will
people be willing to punish if they could target a free rider directly? Will the possibility

to punish affect cooperation? Numerous experiments since the seminal studies of



Yamagishi 1986 and Ostrom et al. 1992 have given affirmative answers to both
questions.

A typical design of most recent studies is as follows (Fehr & Géchter 2000; Fehr &
Gichter 2002). After participants have made their contribution decisions, group members
are informed about how much the other group members have contributed to the public
good. Each group member can then decide to punish each of the other group members. A
punishment decision is implemented by assigning between zero and ten points to the
punished member. Each point assigned reduces the punished member’s income by k> 1
tokens and costs the punishing member one token. Punishment decisions are also made
simultaneously and people are not informed about who punished them. Notice that a
rational and money-maximizing individual will never punish (in a one-shot game)
because punishment is costly.

Numerous experiments have been conducted in this framework. Some of the results
that are particularly interesting from the viewpoint of proximate and evolutionary theories
of cooperation are as follows:

1.  Many people punish those who contribute less than them to the public good. In
particular, the more someone free rides, the more he or she gets punished on
average. This observation has been made in all public goods experiments with
punishment we are aware of; there also seems to be little cross-cultural
variation in the extent to which people punish freeloaders (Herrmann et al.
2008). Together with the cross-cultural evidence from ultimatum games and
third party punishment games conducted in complex large-scale and small-scale
societies around the globe (Oosterbeek et al. 2004; Henrich et al. 2005;
Henrich et al. 2006; Marlowe et al. 2008) these observations suggest that
punishment of selfish behaviour is a “human universal”.

2. The large majority of studies find that peer punishment increases and stabilizes
cooperation at higher levels than without punishment. This is an important
finding because the cooperation-enhancing effect of punishment is predicted by
both proximate and ultimate theories of cooperation and punishment (Fehr &
Schmidt 2006; Boyd et al. 2003; Carpenter et al. (in press)). There are

exceptions, however. For instance, punishment does not work well if it is



perceived as being unfair (e.g., van Prooijen et al. 2008) or if the group
structure is asymmetric (Reuben & Riedl (in press)). There are also cross-
cultural differences in the extent to which punishment establishes cooperation
(see Herrmann et al. 2008 and Sections 4 and 5 of this paper).

The strategic nature of interaction (repeated interaction versus one-shot
interaction) matters for cooperation but not much for punishment (Fehr &
Gichter 2000). Put differently, while cooperation rates are significantly and
substantially higher in repeated interactions as compared to repeated one-shot
interactions, people punish free riding similarly irrespective of whether it
occurs in a repeated relationship or in random one-shot interactions. Moreover,
as we will see in the next section, people punish even in strict one-shot games
with no repetition. Punishment is also often harshest in the final period after
people had experienced as many as fifty rounds of cooperation and punishment
(Géchter et al. 2008). Any learning about the selfish incentives of the game
should have been taken place by then. Thus, these observations suggest that the
level of cooperation is influenced by strategic considerations (free riding is less
likely in repeated interactions), whereas punishment is to a large part non-
strategic. Punishment seems to be an impulse triggered by negative emotions
(Pillutla & Murnighan 1996; Bosman & van Winden 2002; Fehr & Géichter
2002; Sanfey et al. 2003; de Quervain et al. 2004; Knoch et al. 2006; Ben-
Shakhar et al. 2007; Fehr & Camerer 2007; Seymour et al. 2007; Reuben &
van Winden 2008) and not much by forward-looking considerations.

Although punishment most likely is to a large extent non-strategic and not
forward looking, it follows economic rationality (cost-benefit considerations) in
the sense that punishment is less likely used the more costly it is for the
punishing individual (Anderson & Putterman 2006; Carpenter 2007a; Egas &
Riedl 2008). The monitoring frequency and the severity of punishment inflicted
on the punished individual also matters for the effectiveness of punishment to
stabilise (or increase) cooperation (Carpenter 2007b; Egas & Riedl 2008;
Nikiforakis & Normann 2008).

10



There exists an interaction effect between the availability of punishment
opportunities and direct reciprocity at the cooperation stage within stable
groups. A repeated interaction and punishment are mutually reinforcing means
to achieve high cooperation (e.g., Fehr & Géachter 2000; Masclet et al. 2003).
If only direct reciprocity is possible, cooperation collapses, albeit it is higher
than in random interactions. If only punishment is possible but groups are
formed randomly and hence direct reciprocity is not feasible, cooperation is
stabilized at intermediate levels. One reason why this is so is that punishment
gives selfish individuals an incentive to cooperate and therefore also reinforces
the beliefs of conditional co-operators that others will cooperate (Shinada &
Yamagishi 2007). The experiment by Rockenbach & Milinski 2006 suggests
that indirect reciprocity and punishment mutually reinforce cooperation as well.
The advantage of direct and indirect reciprocity is that both help keeping the
absolute costs of punishment low because they provide additional reasons to
cooperate and therefore reduce the need to maintain cooperation by costly
punishment."'

Interestingly, punishment can also increase cooperation if it is purely symbolic
and merely expresses social disapproval, without any material consequences for
the punished individual (Masclet et al. 2003; Carpenter et al. 2004; Noussair &
Tucker 2005). This suggests that punishment also triggers feelings of guilt and
shame that induce individuals to behave pro-socially (Barr 2001; Fessler &
Haley 2003). Hopfensitz & Reuben (in press) provide direct evidence for the
role of shame and guilt in response to being punished. However, recent cross-
cultural experiments suggest that punishment might not trigger guilt and shame
in the same way everywhere, because in some participant pools punishment
does not induce freeloaders to increase their contributions (Herrmann et al.
2008; Gintis 2008).

In most experiments in which punishment has material payoff consequences,
punishment turned out to be an inefficient tool to enforce cooperation because
resources are destroyed. Indeed, in most experiments — which typically ran for

ten periods or less — net payoffs in treatments with punishment are often lower
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than in treatments without punishment (e.g., Fehr & Géchter 2000; Page et al.
2005; Bochet et al. 2006; Botelho et al. 2007; Sefton et al. 2007; Egas & Ried]l
2008; Dreber et al. 2008; Herrmann et al. 2008; Masclet & Villeval 2008;
Nikiforakis 2008). For instance, Herrmann et al. 2008 report public goods
experiments with and without punishment conducted in sixteen comparable
participant pools around the world. With the exception of three participant
pools the average payoff in the experiments with punishment opportunities was
lower than without punishment; and in those three participant pools with higher
payoffs the increase was modest and amounted to 9.1, 2.8 and 0.5 percent,
respectively. Thus, thirteen participant pools would have been better off not
having had a punishment opportunity. The detrimental consequences of
punishment are even more conspicuous if “counter-punishment”, that is,
multiple rounds of punishment, is possible (Denant-Boemont et al. 2007;
Nikiforakis 2008).

The observation that punishment leaves groups worse off compared to
experiments without punishment raises several interesting questions. For
instance, Dreber et al. 2008 replicated the finding of the inefficiency of
punishment in prisoner’s dilemma experiments, and argue with reference to
evolutionary (group-selection) models of altruistic punishment (in particular
Boyd et al. 2003) that “[P]unishment therefore has no benefit for the group,
which makes it hard to argue that punishment might have evolved by group
selection” (p. 349). However, the observation that punishment is detrimental for
group payoffs stems predominantly from experiments which ran for ten periods
or less. Since punishment is to a large extent emotional and not forward
looking, and because punishment is particularly used when cooperation is low
which typically is the case at the beginning of the experiment, the beneficial
effects of punishment need more time to show up. Géachter et al. 2008 test this
possibility in experiments which ran for fifty periods and they compared
payoffs with those in ten-period experiments. Like in previous experiments, in
the ten-period experiments punishment was detrimental in terms of payoffs as

compared to ten-period experiments without punishment. In the fifty-period
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experiments the opposite conclusion holds — cooperation is high and
punishment costs negligible. Thus, if the time horizon is long enough,
punishment can be group beneficial, a finding that supports models of group
selection (Sober & Wilson 1998; Henrich & Boyd 2001; Boyd et al. 2003;
Bowles 2006; Bowles & Choi 2007). A second interesting question is whether
people would adopt a sanctioning institution if they had a choice. Giirerk et al.
2006 answer this question affirmatively, but there is an interesting twist. At the
beginning of the experiments people predominantly chose the non-sanctioning
institution. As usual, there was substantial free riding, which tipped many
people over to the punishment institution. Punishment then became the
predominant choice for almost all people and very high levels of cooperation
were established. Third, humans can also often communicate and coordinate
punishment (Boehm 1993; Wiessner 2005; Reuben & van Winden 2008),
which can minimize punishment costs. Finally, people can also frequently
choose with whom to associate. Experiments show that both communication
(Bochet et al. 2006) and voluntary association (Page et al. 2005) are indeed
effective means to avoid the detrimental effects of punishment.

Given that people are willing to incur costs to punish others would they also be
willing to incur costs to reward others and would rewards (which are not
efficiency reducing) steer people towards high contributions? Sefton et al. 2007
investigated this question in a design in which people could mutually reward
each other such that a reward was a mere transfer of money from the rewarding
subject to the rewarded subject. They compared this with punishment, that is, a
situation in which one punishment point assigned reduced the punished
participant’s income by one money unit whereas the punisher had to incur a
cost of one. It turned out that people are prepared to reward co-operators, but
punishment is more effective to increase contributions than rewards (see also
Sutter et al. 2008 who got a similar result in a related design). The problem
with rewards is that they need to be used when cooperation occurs, whereas
punishment can work as a mere threat and need not be used much if people

cooperate.
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10.  Of particular relevance for evolutionary theories of cooperation are experiments
where any future interaction with the same group members is excluded by
design (so-called “perfect stranger” matching). The reason why this is
interesting is that theories of direct and indirect reciprocity can explain why
selfish people cooperate in repeated games with the same players but these
theories predict little cooperation in one-shot games, because punishment is
costly and bears no future benefits. To test this prediction, Fehr & Géchter 2002
conducted six rounds of anonymous public goods experiments with punishment
under the perfect stranger matching design. In contrast to predictions, they
observed substantial punishment of free riders in all rounds. Punishment under
these circumstances is therefore evidence for strong negative reciprocity.
Punishment is “altruistic” because it is costly for the punisher but due to the
changed group composition in each round a punisher has no chance to benefit if
the punished individual subsequently increases his or her contribution; only
others benefit.'? People punish others even in strict one-shot games without any
repetition (Walker & Halloran 2004; Géchter & Herrmann 2007; Cubitt et al.
2008). In the next section we will provide further comprehensive evidence for
strong negative reciprocity as it occurs in strict one-shot games.

In summary, there can be no doubt that direct and indirect reciprocity strongly shape

human cooperation. However, there is also substantial cooperation when these channels

are not available. We turn to this observation in the next section.

4. STRONG RECIPROCITY AND CULTURAL BACKGROUND

In this section we present an experiment that sheds new light on strong positive and
negative reciprocity. This experiment also investigates how the cultural background
influences patterns of both strong positive and strong negative reciprocity. The evidence
on strong positive and negative reciprocity reviewed in the previous section has
contributed to the development of ultimate (e.g., Boyd et al. 2003) and proximate theories
of why people cooperate and punish (see Fehr & Schmidt 2006 for a survey). Among the
most important proximate psychological mechanisms are concerns for equity

(Loewenstein et al. 1989; Dawes et al. 2007); and the punishment of kind and unkind
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intentions (Falk et al. 2005; Houser et al. 2008). These theories assume implicitly that
motivations for strong reciprocity are similar across cultures (on average). Two reasons
make it likely that the cultural environment exerts an influence on strong reciprocity,
however. First, people have an innate ability to learn from others (Boyd & Richerson
1985; Tomasello et al. 2005). Cultural learning mechanisms will cause members of social
groups to adopt similar values and beliefs about how others around them will reward and
punish their behaviour (Sober & Wilson 1998; Henrich & Henrich 2007). Second, both
strong positive and negative reciprocity might be shaped by local social norms about
what constitutes the appropriate reaction to a benefit or harm one has received from
others (Gouldner 1960; Coleman 1990; Sober & Wilson 1998; Henrich & Henrich 2007).

We are not the first to study cultural influences on strong reciprocity (seminal studies
are Henrich et al. 2005; Henrich et al. 2006)". However, our methodology differs in
several important ways from previous approaches. First, we conducted public goods
experiments with and without punishment, whereas previous studies mainly investigated
bargaining games or third-party punishment games. Our set of games also allows us to
study positive and negative strong reciprocity within one framework. In the context of
our games a strong reciprocator is predisposed to punish the non-co-operators (strong
negative reciprocity) and to cooperate if others cooperate (strong positive reciprocity).

Second, we conducted our experiments one-shot, anonymously, and with people who
did not know each other (the average participant had only known six percent of other
participants), because we wanted to measure strong reciprocity in a situation that was not
confounded with reputational or strategic considerations coming from repeated play (Fehr
& Fischbacher 2003; Milinski et al. 2002; Rockenbach & Milinski 2006).

Third, we elicited beliefs about how much others will contribute and how much they
will punish. Due to the one-shot nature of our experiments, participants deliberately could
not base their expectation about how others were likely to behave on any observation
made in the experiment. Participants had to form their expectations based on their
experiences in daily life outside the laboratory. When we elicited beliefs we also asked
participants how confident on a ten-point scale (1=very unconfident; 10=very confident)
they were about their estimate. This is a measure of how precise people think their

estimate is.
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Fourth, we conducted our experiments in two highly developed industrialised
countries (Russia and Switzerland). We are not interested in these countries per se, but
they make interesting test cases as the “cultural distance” between these societies is
almost the largest one compared to all developed societies from which data are
available'*. We ran the Russian experiments in Belgorod and Yekaterinburg and the
Swiss experiments in St. Gallen and Zurich." If the wider societal and cultural
background influences patterns of strong reciprocity then it should affect beliefs and
behaviour similarly in the two participant pools within a society and differently between
societies.'®

The specifics of our design are as follows. Groups of three participants played an
anonymous one-shot public goods game (with a=0.5). We had two treatment conditions,
one with no punishment opportunities (called the “N-experiment”, to measure strong
positive reciprocity) and one with punishment opportunities (“the P-experiment”, to
measure strong negative reciprocity).

All participants took part in both a one-shot N-experiment and a one-shot P-
experiment. We had two sequences: the N-P sequence, in which participants first played
the N-experiment and then the P-experiment. In the P-N sequence this order was
reversed. In both sequences participants were unaware about the second experiment until
they had finished the first one. This ensures the one-shot nature of the first experiments.
We will therefore measure strong positive reciprocity in the N-experiment of the N-P
sequence and strong negative reciprocity in the P-experiment of the P-N sequence. The
reason for the two sequences is to see how participant pools react when punishment
opportunities are added (in the N-P sequence), or removed (in the P-N sequence).
Moreover, we can compare cooperation in the N-experiment of the N-P sequence with
cooperation in the P-experiment of the P-N sequence to see to what extent people
anticipate the presence of a punishment option in their cooperation behaviour without any
prior experience of the cooperativeness of others. A total of 603 people (360 Russian and
243 Swiss students) participated in either the N-P sequence (n=336) or the P-N sequence
(n=267).

Fig. 1a shows that in a case where a group member’s contribution was lower than the

group average contribution, expected punishment was very similar across participant
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pools (Kolmogorov-Smirnov test (KS-test), p=0.821). However, very strong differences
between participant pools emerge in a case where a subject made similar contributions to
those of his or her group members or contributed even more. In both cases we find that
the Russian participant pools expected much more severe punishment than their Swiss
counterparts. While the Swiss participants expected to receive 1.5 punishment points on
average (with no significant differences (at 0=0.05) between the two Swiss participant
pools), their Russian counterparts expected to receive almost 4.5 punishment points (also
with no significant differences (at a=0.05) between participant pools). This difference is
highly significant (KS-tests, p<0.004).

Although participant pools held very different beliefs about the punishment they
expected from their group members, people in all participant pools were similarly
confident about their estimate. The average subject reports a confidence level of 6.03 and
significantly more participants have a confidence level in the upper half than in the lower
half of the scale (two-sided binomial test, p=0.005).

Figure 1 about here

Actual punishment (Fig. 1b) also shows a striking difference between the Swiss and
the Russian participant pools. There are no significant differences (at a=0.05) between
the participant pools within a society. However, punishment is highly significantly and
substantially harsher in the Russian than in the Swiss participant pools. This holds true
for all deviation intervals (KS-tests, p<0.005). The Russian participant pools punished not
only the low contributors more severely than the Swiss participant pools, but also those
who contributed at least as much as the group average. In the Swiss participant pools
punishment was almost exclusively directed at the low contributors. Thus, the cultural
differences in actual punishment are not only in the severity with which people punish
low contributors, but also in the way they punish high contributors. Such “anti-social
punishment” (Herrmann et al. 2008) is particularly puzzling, given that our one-shot
design excludes retaliation (Herrmann et al. 2008; Nikiforakis 2008) for punishment
received in the past as an explanation.

Are there also cultural influences on strong positive reciprocity as measured in the N-
experiments of the N-P sequence?

Figure 2 about here
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As Fig. 2a shows, beliefs about others’ contributions are not significantly different
either between societies or between participant pools within societies (KS-tests,
p>0.489). Strong positive reciprocity in our one-shot game requires that people who
believe that others make a high (low) contribution will reciprocate by contributing a high
(low) amount as well (Fischbacher et al. 2001; Fehr & Fischbacher 2003; Dufwenberg et
al. 2006; Croson 2007). Thus, beliefs about others’ contributions and own contributions
should be positively correlated. This is indeed the case in all participant pools (Fig. 2b).
However, despite the fact that beliefs are not significantly different between participant
pools, we also find cultural influences on strong positive reciprocity in the sense that the
relationship between contributions and beliefs is steeper in both Swiss pools than in both
Russian pools. The main reason for this difference is that contributions for high beliefs
about others (expected contributions in the interval [14,20]) are substantially lower in the
Russian participant pools than in the Swiss participant pools (KS-test, p=0.001); no
significant differences can be detected in the other intervals (KS-tests; p>0.113).

The cultural differences in strong reciprocity also had an impact on cooperation (Fig.
3). In the N-experiment of the N-P sequence the resulting contributions levels were
significantly lower in the Russian than the Swiss participant pools (KS-test, p<0.006);
there were no significant differences within societies (KS-tests, p>0.143). Similarly, in
the P-experiment of the P-N sequence, contributions in the Swiss participant pools were
significantly higher than in the Russian participant pools (KS-test, p<0.001). Like in the
N-experiment there are virtually no differences in the distribution of contributions within
both the Russian and the Swiss participant pools (KS-tests, p>0.659).

As a consequence of different cooperation and punishment patterns, earnings in the P-
experiment are highly significantly different between the Russian and the Swiss
participant pools, but not significantly different within societies. Eighty percent of the
Russian participants earned less than 20 money units — the earnings predicted for selfishly
rational players. In Switzerland this was true for thirty-three percent of participants.

Our final steps are, first, to compare contributions in the N-experiments of the N-P
sequence and the P-experiments of the P-N sequence. This analysis informs us about the
extent to which participants anticipate punishment in their contribution behaviour without

any prior experience of others’ behaviour. Second, we look at the change in contributions
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in the N-P sequence, where we introduce a punishment opportunity after participants
have had some experience with cooperation behaviour in the N-experiment.
Figure 3 about here

Zurich is the only participant pool where contributions are significantly higher in the
P-experiment than in the N-experiment (KS-test, p=0.006; comparing the first
experiments in a sequence). In the other participant pools contributions are only
insignificantly higher (Yekaterinburg and St. Gallen; KS-tests, p>0.215) or even slightly
lower (Belgorod, KS-test, p=0.996).

In the P-N sequence, contributions in all four participant pools are highly significantly
lower in the N-experiment than in the preceding P-experiment. By contrast, in the N-P
sequence in both Swiss participant pools, contributions in the P-experiment are
significantly higher than in the N-experiment. The opposite is true in both Russian
participant pools.'’

To shed light on the cultural differences in the dynamics of cooperation when a
punishment option is added we look at individual group members in the N-experiments of
the N-P sequence and investigate how they change their contribution in the P-experiment.
We classify each group member in the N-experiment whether he or she is the lowest,
middle or highest contributor in his or her group (Fig. 3b). The lowest contributors in the
N-experiment in the Swiss participant pools increased their contributions in the P-
experiment substantially (by 6.83 tokens on average), whereas in Russia the lowest
contributors raised their contribution in the P-experiment only modestly (by 1.60 tokens
on average). Similarly, the middle contributors raised their contributions in both Swiss
participant pools, whereas in the Russian participant pools contributions dropped.
Surprisingly, the top contributors lowered their contributions in all four participant pools.

In summary, the experiment presented here unambiguously shows two things: First,
people on average are strong reciprocators who cooperate if they believe others cooperate
and punish free riders. Second, strong reciprocity, especially strong negative reciprocity,
is subject to substantial cultural influences. A particularly noteworthy phenomenon is the
“antisocial punishment” observed in the Russian participant pools — people punished not
only the free riders but the co-operators too, and the latter even expected being

punished.'® In the remaining two sections we present evidence on how general the
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findings are along two important dimensions: different societies (Section 5) and different

socio-economic groups (Section 6).

5. ANTISOCIAL PUNISHMENT ACROSS SOCIETIES

The results from the previous section suggest that the cultural background matters for
cooperation and punishment behaviour. Stimulated by this result, Herrmann et al. 2008
undertook a large-scale experiment across sixteen different participant pools in fifteen
different societies around the world. In their experiments stable groups of four played ten
periods of a public goods game without punishment followed by ten periods without
punishment. The results showed striking similarities as well as differences in punishment
behaviour. The striking similarities occurred in the punishment of free riding behaviour:
across all subject pools people punished freeloaders very similarly. Large differences
arose in the punishment of co-operators (“antisocial punishment”). In some subject pools
antisocial punishment was virtually absent, whereas in others it was as prevalent as
punishment of freeloaders. As a consequence, cooperation levels were vastly different:
some participant pools invested almost all their endowment to the public good, whereas
in others people invested less than a third. Punishment stabilised cooperation everywhere.
In the experiment without punishment cooperation collapsed, like in almost all previous
experiments.

What explains antisocial punishment? Tentative answers can be given at two levels.
At a macro level Herrmann et al. 2008 found that antisocial punishment occurred
predominantly in societies with weak social norms of cooperation, weak rules of law, and
weak democracies, according to measures developed by various social scientists using
representative survey data. At the individual level antisocial punishment may be
motivated by revenge (Denant-Boemont et al. 2007; Nikiforakis 2008), at least in some
societies (Herrmann et al. 2008; Mohan 2008). There might also be cultural differences in
the extent to which people are motivated by relative payoffs (Liebrand et al. 1986; Zizzo
2003; Fliessbach et al. 2007) and concerns for dominance (Clutton-Brock & Parker
1995). People might also dislike “do-gooders” (Monin 2007), punish non-conformists
(Carpenter & Matthews 2005) and punish displays of conspicuous generosity (Henrich et
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al. 2006). Some punishment might also be motivated by selfish considerations to induce
others to contribute even more (Eldakar et al. 2007). Finally, punishment might be linked
to the perception of group boundaries: some (traditional) societies are structured along
strong private networks with a lot of cooperation within networks and little beyond.
Because participants did not know each other (and were outside each others’ networks),
they might not have accepted punishment from an outsider. Punishment might trigger
anger, not guilt (Gintis 2008). Indeed, antisocial punishment occurred predominantly in
more traditional, segmentary societies. Which of these explanations is important is a task

for future research.

6. SOCIO-DEMOGRAPHIC INFLUENCES ON STRONG RECIPROCITY

In most experiments discussed above researchers had used participants who were similar
in age, educational and socio-economic background; in the cross-cultural experiments the
rationale was to maximise comparability across participant pools. However, there is
evidence that some socio-demographic characteristics (in particular age) matter for social
preferences (e.g., Fehr et al. 2002b; Carpenter et al. 2005b; Holm & Nystedt 2005;
Bellemare & Kroger 2007; Bellemare et al. 2008; Sutter 2007; Sutter & Kocher 2007,
Egas & Riedl 2008; Dohmen et al. 2008; Carpenter et al. 2008). This raises the question
whether the patterns of punishment observed above also hold for a more representative
sample of the population, not just young people.

To test for the generalizability of our findings we ran experiments very similar to
those reported in Section 4 with 566 Russian urban and rural dwellers of all age cohorts
(Géchter & Herrmann 2007). We were also interested in running the experiments in
urban and rural areas, because the gap between them is particularly pronounced in Russia.
Moreover, norm enforcement may be easier in close-knit rural communities than in
anonymous urban areas (Bowles & Gintis 2002). We ran our experiments in the urban
area of Kursk, a city in the heartland of the former Soviet Union, and in the rural areas
surrounding Kursk. We had four participant pools: two mature pools (“urban mature” and
“rural mature”), that is people who on average were 44 years old and had spent most of

their life in a big city (a rural area); and two young participant pools with an average age
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of 21 years (“urban young” and “rural young”). The design was the same as the one
described above. The only exceptions were that for practical purposes the experiments
were hand-run and we did not elicit beliefs.

The results strongly resemble the ones reported above. We found in all four
participant pools high levels of punishment of people who contributed less than the
punishing subject but also substantial antisocial punishment of people who contributed
the same or even more. In no participant pool did punishment lead to an increase in
cooperation. In particular, contributions in all four pools dropped even in the N-P
sequence, like in the experiments reported above. None of the socio-demographic
background variables matters for punishment but some of them matter for cooperation
behaviour. In particular, rural dwellers were more cooperative than their urban
counterparts and the older people are the more they contributed to the public good both in
the N- and the P-experiment.

Our observation that age only matters for cooperation behaviour but not for
punishment stands in contrast to findings from public goods experiments with and
without punishment conducted with more than 800 Dutch people from all age cohorts
(average age 35 years) (Egas & Riedl 2008). They found that age was only (weakly)
significantly (and not very robustly against other specifications) correlated with
contributions. However, unlike in our Russian experiments, age was a significant
predictor for punishment behaviour — the older people were the more they punished
others, ceteris paribus. Thus, the relevance of socio-demographic background variables

may also be subject to cultural influences.

7. CONCLUDING REMARKS

From the experimental evidence we reviewed here there can be no doubt that direct
reciprocity (aka “reciprocal altruism’), and indirect reciprocity (helping those in good
standing) are very important determinants of human cooperative behaviour. Yet, there is
substantial accumulated evidence that people also cooperate and punish in anonymous

one-shot games where future gains from cooperation, or reputational benefits, are
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excluded by design. We view the numerous observations of substantial cooperation and
punishment in one-shot games as supporting evidence for strong reciprocity.

We believe that understanding strong reciprocity is of importance for a variety of
behavioural disciplines for which cooperation (and culture) are central issues (Fehr &
Fischbacher 2003; Hagen & Hammerstein 2006; Ostrom 1998; Sigmund 2007). The
findings reviewed here, in particular those from the cross-cultural experiments, support
anthropological and evolutionary theories of cooperation which predict that people’s
social preferences are programmable and therefore culturally variable (Henrich 2004;
Henrich et al. 2005). Our results also demonstrate that to explain our patterns of strong
reciprocity models of decision making in game theory, economics and psychology need
to develop models of social preferences (e.g., concerns for equity and the reward and
punishment of kind and unkind intentions (Falk et al. 2005)) that take cultural influences
on those motivations into account. In particular, the role of cultural influences on strong
negative reciprocity deserves extensive scrutiny as here the cultural differences appear to
be largest (Herrmann et al. 2008). Previous explanations have focussed predominantly on
altruistic punishment of low contributors (Sigmund 2007). Our results show that there is
also a need to understand why people punish those who behave pro-socially and what the

cultural determinants of anti-social punishment are.
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ENDNOTES

"In all the laboratory experiments we discuss below participants, depending on their decisions, earned
considerable amounts of money. Thus, the laboratory allows observing real decision making under
controlled circumstances. See Friedman & Sunder 1994 for an introduction to methods in experimental
economics; Guala 2005 for a discussion of the methodology of experimental economics; and Kagel & Roth
1995 and Camerer 2003 for an overview of important experimental results across a variety of human
decision making problems.

? Conducting experiments in environments outside the university laboratory (“field experiments™) is a
burgeoning area in experimental economics. See, e.g., Carpenter et al. 2005a for an overview and some
applications.

3 Other important areas of empirical research in collective decision making concern coordination problems
and problems of collective choice. For lack of space we do not discuss this research here. We refer the
reader to Camerer 2003 and Devetag & Ortmann 2007 for recent surveys on coordination games, and
Palfrey 2008 on experiments in collective choice. For further aspects of human collective decision making
see Austen-Smith & Feddersen (in press); Conradt & Roper (in press); Dyer et al. (in press); Hix (in press);
and Skryms (in press).

* The prisoner’s dilemma is another useful tool for studying cooperation. It was particularly popular in early
experimental research on cooperation. See Rapoport & Chammah 1965 and Colman 1999 for overviews,
and Dreber et al. 2008 for a recent example. The disadvantage of the prisoner’s dilemma is that it is
restricted to bilateral interactions, which have different theoretical properties than multilateral interactions
in particular in repeated interactions (e.g., Boyd & Richerson 1988).

5 For overviews see Dawes 1980; Kollock 1998; Ledyard 1995; Zelmer 2003; Gachter & Herrmann 2005;
and Géchter 2007.

® There are some exceptions. See, e.g., Andreoni 1988; Weimann 1994; and Andreoni & Croson 2008 for
an overview.

7 Cues of kinship also increase cooperation (Madsen et al. 2007; Krupp et al. 2008).

¥ Herrmann & Théni (in press) and Kocher et al. 2008 replicated the Fischbacher et al. 2001 study using
the same parameters. They got similar results. See Kurzban & Houser 2005, Bardsley & Moffatt 2007 and
Muller et al. 2008, for related studies that also report substantial individual differences in cooperative
attitudes. See Doebeli et al. 2004 for an evolutionary explanation of type heterogeneity.

? See Giichter 2007 for several examples and a general discussion.
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1% Conformity is another source of conditional cooperation — people just do what others do. Carpenter 2004
and Bardsley & Sausgruber 2005 provide evidence for the relevance of conformity in voluntary
cooperation. See Géchter 2007 for an overview of studies on conditional cooperation and discussions of
related issues.

! Another mechanism to keep the costs of altruistic punishment low is if punishment leads to a reputational
benefit for the punisher. See Barclay 2006 for a study that suggests this possibility.

"2 Egas & Riedl 2008 replicated this result with a large number of Dutch residents across all age cohorts
and various socio-demographic backgrounds.

" See the supplementary materials (available upon request) for further references to cross-cultural
experiments.

'* We conducted our experiments in Yekaterinburg and Belgorod (Russia) and St. Gallen and Zurich
(Switzerland). Both countries are highly industrialised, rely on large-scale division of labour and have
extensive trade among genetically unrelated strangers. Compared to the small-scale societies of previous
studies (Henrich et al. 2005; Henrich et al. 2006), the main distinguishing features between Russia and
Switzerland are therefore not in the fundamentals of socio-economic organisation but in historical,
religious, political and cultural values, which are hugely different between these societies according to
frequently used measures developed by various social scientists interested in quantifying cultural and
societal differences (Hofstede 2001; Inglehart & Baker 2000). The cultural distance between Switzerland
and Russia (measured as the Euclidean distance between country scores of the respective indicators) is
almost the largest one compared to the fifty-five countries from which data are available. See the
supplementary information for further details.

"% Belgorod is a medium-sized city (roughly 300K inhabitants) in the southwest of Russia, near the border
to Ukraine. Yekaterinburg is a big city (more than 1000K inhabitants) in the Ural region, 1000 miles east of
Moscow. These cities are representative of Russia outside Moscow. Zurich is located in the centre of
Switzerland and its urban area has roughly 1000K inhabitants. St. Gallen has roughly 80K inhabitants and
is the major centre in the north-east region of Switzerland. Both cities are representative of German-
speaking Switzerland.

' To maximise comparability across participant pools we implemented the following procedures. (i) We
had all instructions translated into Russian, and back-translated, to control for language-induced differences
in meaning; (ii) all instructions were written in a neutral language, to avoid evoking culture-specific
meanings; (iii) we followed exactly the same protocol in the manner in which we conducted the
experiments in all participant pools — in particular, participants had to answer the same set of control
questions that tested their understanding of payoff calculations before the experiment could start; (iv) we
conducted all experiments with people who did not know each other and (v) in computerized laboratories in
which participants were visually separated from one another to ensure between-subject anonymity and to
maximize subject-experimenter anonymity; (vi) we used the same software (Fischbacher 2007); that is,
participants saw the same interface (except for different languages); (vii) during the experiment we
calculated all incomes in “Guilders”, to avoid number and currency effects whose perception might differ
across cultures; (viii) we used the same stake size in relative monthly income; that is, we chose the
exchange rate between “Guilders” and the local currency such that real expected earnings were roughly the
same, and, (Vviii) to minimize experimenter effects, the same experimenter (B.H., who speaks German and
Russian fluently) organized and supervised all 25 sessions according to exactly the same script. See the
supplementary information (available upon request) for further details.

' With regard to strong positive and negative reciprocity (and its impact on cooperation and earnings) we
get very similar results in the second experiments of our N-P and P-N sequence. Thus, our findings are
robust to order effects.

'8 Cinyabuguma et al. 2006 call the punishment of co-operators “perverse punishment”.
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Figure 1. Cultural influences on strong negative reciprocity. (a) Mean punishment
expected and (b) mean punishment received from other group members for a
given deviation of own contribution from the group average. The error bars
indicate the bootstrapped 95-percent confidence bounds for country averages.
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Figure 2. Cultural influences on strong positive reciprocity. (&) Distribution of beliefs
about the average contribution of the other two group members, separately for each
participant pool and pooled for the Russian and Swiss participant pools, respectively. KS-
test indicates Kolmogorov-Smirnov tests about the equality of distributions. (b) Mean
actual contribution of a given belief about others’ contribution. Error bars indicate

bootstrapped 95-percent confidence bounds of country averages.
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Figure 3. Cultural differences in the impact of strong reciprocity on cooperation. (a)
Change in contributions when punishment is added (in the N-P sequence) or subtracted
(in the P-N sequence). The thickness of the connecting lines indicates the significance
level of the behavioural change according to Wilcoxon-matched pairs tests (with group
average contributions as independent observations). The error bars are the bootstrapped
95-percent confidence bounds of mean contributions. (b) Change in contribution in the P-
experiment compared to the N-experiment in the N-P sequence by the groups’ minimum,
middle and maximum contributors of the N-experiment. We indicate the p-values of
Kruskal-Wallis tests of equality of contributions in all four participant pools.
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