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Chapter 15

Human cooperation from an economic perspective

Simon Gächter, Benedikt Herrmann

15.1 
Introduction

Many important economic and social situations are characterized by a conflict 
of interest between individual and group benefits. The ‘tragedy of the commons’ 
(Hardin 1968) is probably one of the best known examples of this problem. 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 simultaneously graze on the commons. Yet, each indi-
vidual farmer is better off by letting his cattle graze. A similar tension between 
individual and collective rationality is typical in such diverse areas like warfare, 
cooperative hunting and foraging, environmental protection, tax compliance, 
voting, the participation in collective actions like demonstrations and strikes, 
the voluntary provision of public goods, donations to charities, teamwork, col-
lusion between firms, embargos and consumer boycotts, and so on.

While the logic of self-interest is straightforward, the facts seem to be at odds 
with theoretical predictions derived under the joint assumptions of rationality 
and selfishness. At the societal level, our societies have achieved a degree of co-
operation and division of labor among genetically unrelated individuals that is 
unprecedented in the animal kingdom (see Seabright 2004 for a recent account). 
At a lower level, the fact that people even in anonymous situations vote, take 
part in collective actions, often manage not to overuse common resources, care 
for the environment, mostly do not evade taxes on a large scale, donate to public 
radio, as well as to charities, etc. suggests that the strict self-interest hypothesis 
is inconsistent with the degree of cooperation that we observe around us.

How can we explain this? This paper presents evidence from systematic ex-
perimental investigations on how people solve cooperation problems. Labora-
tory experiments are probably the best tool for studying cooperation. 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 not feasible in the field. In all the laboratory 
experiments that we will discuss below participants, depending on their deci-
sions, earned considerable amounts of money. Thus, the laboratory allows ob-
serving real economic behavior under controlled circumstances (see Friedman 
& Sunder 1994 for an introduction to methods in experimental economics and 
Kagel & Roth 1995 for an overview of important results).
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268 Simon Gächter, Benedikt Herrmann

In the next section, we will introduce two prototypical cooperation games 
that have been extensively investigated in experiments: (i) the ‘Prisoner’s Di-
lemma’ (PD) and (ii) the ‘public goods experiment’. These games are simple 
and contain the essence of the cooperation problems introduced above. Many 
of them are structured such that purely selfish individuals would not cooperate 
in these games. Yet, we will show that there is substantial cooperation even in 
completely anonymous one-shot situations. This finding has been termed ‘al-
truistic cooperation’ or ‘altruistic rewarding’ (e.g. Fehr & Fischbacher 2003) be-
cause apparently some people are prepared to benefit others by cooperating. Yet, 
most of this ‘altruistic cooperation’ takes the form of ‘conditional cooperation’; 
people cooperate if others cooperate as well. ‘Altruistic rewarding’ has also been 
observed in other contexts (for surveys, see Fehr & Gächter 2000a and Camerer 
2003, chapter 2).

One of the most important insights from the laboratory experiments is that 
in the absence of extrinsic incentives like reputation, social (dis-)approval and 
punishment, cooperation is fragile. Cooperation almost inevitably breaks down 
in repeated interactions. The reason is that conditional cooperators can only 
avoid being exploited by the free riders if they stop cooperating themselves. The 
lack of targeted punishment leaves the cooperators with the only option they 
have, stopping cooperation.

In Section 15.3, we will look at reputation, communication and social ap-
proval. These important mechanisms are frequently available in reality and may 
help to sustain cooperation. Reputation mechanisms have recently gained a lot of 
attention. It turns out that reputation can have a strong cooperation-enhancing 
effect. The same holds for communication. Similarly, there is also experimental 
evidence that social approval can lead to a substantial increase in cooperation. 

Section 15.4 presents evidence that shows that many people are prepared to 
engage in altruistic cooperation but also in ‘altruistic punishment’. They do this 
even in anonymous one-shot situations in which future benefits from recipro-
cal altruism (Trivers 1971), indirect reciprocity and reputation (Alexander 1987, 
Nowak & Sigmund 1998), signaling (Zahavi & Zahavi 1997, Gintis et al. 2001) and 
kinship (Hamilton 1964) are excluded by the experimental design. This punish-
ment is altruistic, because it is costly to the individual and beneficial for some-
one else who interacts with the punished (and now well-behaved) individual in 
the future.

Section 15.5 discusses the role of emotions as a proximate mechanism that 
can explain altruistic punishment. Section 15.6 looks at evolutionary explana-
tions for the observed behavior. Section 15.7 presents a summary and some con-
cluding remarks.

15.2 
Some stylized facts on cooperation

We start our discussion with a brief presentation about what is known about 
factors influencing cooperation and free riding. The most important vehicles for 
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26915 Human cooperation from an economic perspective

studying cooperation problems in controlled laboratory experiments are the PD 
and the ‘public goods experiment’.

Table 15.1 illustrates the prototype cooperation game, the famous PD (see 
Poundstone 1992 for an illuminating discussion of this game). In the game of 
Table 15.1, two players are told that they can choose simultaneously between 
‘Cooperate’ and ‘Defect’. If both choose ‘Cooperate’, both earn 80 Euros each. If 
player 1, for instance, chooses ‘Defect’, while player 2 chooses ‘Cooperate’, player 
1 earns 100 Euros, while player 2 gets nothing. If player 1 cooperates and player 2 
defects, player 1 will earn nothing and player 2 will earn 100 Euros. If both play-
ers defect, they earn 35 Euros each.

If this game is played only once, selfishness predicts no cooperation. Yet, if 
‘the shadow of the future’ is important, i.e, if players interact for an unknown 
length of time, and if people are not too impatient and therefore care for the 
future, then strategic cooperation becomes possible, because defection can be 
punished by withholding future cooperation and even more complicated pun-
ishment strategies (e.g. Fudenberg & Maskin 1986). The most famous idea is 
probably reciprocal altruism (Trivers 1971) and the related strategy of ‘tit-for-
tat’, which turned out to be a very successful strategy in an ‘evolutionary contest’ 
where strategies played against each other in a computer simulation (Axelrod & 
Hamilton 1981). Its essence is the idea that favors are reciprocated (“I’ll scratch 
your back if you’ll scratch mine”) and that unhelpful behavior is reciprocated by 
withholding future help.

Yet, the assumption that players are forced together for an unknown num-
ber of interactions may not hold (see Hammerstein 2003b for an extensive cri-
tique). In reality, people stop interacting with disliked partners and change 
social groups. Moreover, throughout (evolutionary) history, social groups were 
frequently disbanded by warfare, famine and other catastrophes (e.g. Knauft 
1991, Gintis 2000, Fehr & Henrich 2003). These arguments suggest that studying 
short-term cooperation games is worthwhile. Moreover, though highly insight-
ful, the studies by Axelrod & Hamilton (1981) are not about real behavior but are 
computer simulations. Therefore, we will turn next to some selected behavioral 
evidence on cooperation in finite PD games.

The PD game is probably one of the most extensively investigated games (see 
Rapoport & Chammah 1965, Colman 1999 and Ledyard 1995 for overviews on the 

Table 15.1. The Prisoner’s Dilemma. The amounts in each cell refer to the players’ payoff. 
In each cell, the left payoff refers to player 1’s payoff, and the right payoff to player 2’s 
payoff.

Player 2

Cooperate Defect

Player 1 Cooperate
Defect

€80, €80
€100, €0

€0, €100
€35, €35

Kappeler-15.indd   269 06.09.2005   10:59:40



270 Simon Gächter, Benedikt Herrmann

experimental evidence). Fig. 15.1 illustrates the results of two studies (by Coo-
per et al. 1996 and Andreoni & Miller 1993) in each of which the subjects played 
the game 10 times under two different conditions. In one condition, called the 
‘Stranger’ condition, each player was matched with a new player in each of the 
10 periods. In the second condition, the ‘Partner’ condition, the opponent stayed 
the same throughout all repetitions of the game. The subjects were informed 
about this. Thus, under the assumption of selfishness and rationality, all play-
ers in both conditions are predicted to defect. In the ‘Stranger’ condition, this 
prediction holds because each play of the game is against a new opponent and 
hence ‘one-shot’. In the ‘Partner’ condition, the prediction holds with backward 
induction; in the last period, both players (who are assumed to be rational and 
selfish) will defect. Therefore, in the penultimate period, there is no incentive to 
cooperate, since players will surely defect in the last period. Hence, there is also 
no incentive to cooperate in the period prior to the penultimate one. Continuing 
this logic further implies that rational and selfish players will defect throughout. 
By contrast, if people are not completely sure that everyone is selfish, then it 
might pay to build up a reputation by cooperating if others cooperate until the 
final rounds, where a selfish player should defect for sure (see Kreps et al. 1982 
for a game-theoretical explanation and Selten & Stoecker 1986 for a bounded 
rationality approach).

In both studies, the results in the ‘Stranger’ condition are at odds with this 
prediction. People cooperate on average in slightly more than 20% of the cases. 
To have a common future, if only for 10 rounds increases cooperation substan-
tially. In the ‘Partner’ condition, the average cooperation rate is at least 50%. 
Thus: (i) people are prepared to cooperate even in one-shot games and (ii) the 
possibility of behaving strategically strongly increases cooperation.

Clark & Sefton (2001) studied an interesting variation of the game of Table 15.1. 
Instead of playing the game simultaneously, their subjects played the game se-
quentially, i.e. player 1 first made his or her choice, which was then observed 

Fig. 15.1. Cooperation rates in the Prisoner’s Dilemma. The figure shows the average cooperation 
rates from two studies, by Andreoni & Miller (1993) and Cooper et al. (1996), where players inter-
acted for 10 periods, either with the same opponent (‘Partner’) or a randomly-matched opponent 
(‘Stranger’). The prediction in both set-ups is a zero cooperation rate. Yet, in both set-ups, people 
cooperate, but substantially more in the ‘Partner’ than in the ‘Stranger’ set-up.
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27115 Human cooperation from an economic perspective

by player 2 before deciding whether to cooperate or to defect. The subjects also 
played the game for 10 rounds in the ‘Stranger’ set-up. Clark & Sefton (2001) find 
that between 37% and 42% of the subjects cooperate conditionally on others’ 
cooperation. Such conditional cooperation is also observed in two further treat-
ments, ‘double temptation’, where the defection payoff was doubled, and ‘double 
stakes’, in which all payoffs were doubled. A statistical analysis shows that under 
‘double temptation’, the fraction of conditional cooperation is reduced relative 
to the baseline, whereas ‘double stakes’ did not significantly affect the extent of 
conditional cooperation. Experiments on the sequential PD where the two play-
ers could also choose intermediate cooperation levels confirm the importance 
of conditional cooperation (e.g. Fehr et al. 1993, Fehr et al. 1997, Falk et al. 1999, 
Gächter & Falk 2002; see Fehr & Gächter 2000a for an overview).

These results are interesting, because the PD is such a simple and generic co-
operation game. The fact that people cooperate (conditionally) even in one-shot 
games casts doubt on the selfishness assumption. The observation that there 
are strong effects of repeated interaction suggests that straightforward eco-
nomic incentives are very helpful for successful cooperation. There can thus be 
no doubt that reciprocal altruism and the strategic gains from cooperation that 
come from repeated interactions are a powerful force in explaining real-world 
cooperation in small and stable groups. Yet, the success of reciprocal altruism 
in sustaining cooperation may be limited if groups become bigger. As has been 
shown theoretically (see Boyd & Richerson 1988), cooperation in the PD can only 
be sustained in groups larger than n > 2 if all other group members cooperated 
in the previous period. Thus, the basin of attraction for cooperation is very small 
because a few free riders can undermine cooperation. For this theoretical rea-
son, it is worthwhile to move beyond dyadic relationships.

The most commonly used game for studying n-person cooperation problems 
is the public goods game. In contrast to a private good, a public good is a good 
which can be consumed even if one has not paid for it, or not contributed to its 
provision. Clean air, environmental quality and national security, but also col-
lective reputations or team output are common examples of public goods.

An economic model of public goods provision is the public goods game. This 
game underlies many experiments that study cooperation for the provision of 
public goods. In a typical public goods experiment, four people form a group. 
All group members are endowed with 20 tokens. Each subject i has to decide in-
dependently how many tokens (between zero and 20) to contribute to a common 
project (the public good). The contributions of the whole group are summed up. 
The experimenter then multiplies the sum of contributions by 1.6 and distrib-
utes the resulting amount equally among the four group members. Thus each 
subject i’s payoff is

The first term (20 – gi) indicates the payoff from the tokens not contributed to 
the public good (the ‘private payoff’). The second term is the payoff from the 
public good. Each token contributed to the public good becomes worth 1.6 to-

πi = 20 – gi + 1.6  gj
         4

Σ
4

j=1
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kens. The resulting amount is distributed equally among the four group mem-
bers, irrespective how much an individual has contributed. Thus, an individual 
benefits from the contributions of other group members, even if he or she has 
contributed nothing to the public good. Therefore, a rational and selfish indi-
vidual has an incentive to keep all tokens for him- or herself, since the ‘return’ 
per token from the public good for him- or herself is only 0.4 (1.6/4), whereas it 
is one if he or she keeps the token. By contrast, the group as a whole is best off if 
everybody contributes all 20 tokens.

Since the public goods game is an n-person cooperation problem that is easy 
to implement and since it also reflects the tension between individual incen-
tives and collective benefits, it has been frequently used in experimental studies 
(see Ledyard 1995 for an overview). Fig. 15.2 depicts a typical finding of a public 
goods experiment, where the exact same game is repeated 10 times and subjects 
know this. In each period, subjects receive 20 tokens and decide how many of 
them to keep or contribute to the public good. After each round, subjects are 
informed about what the other group members have contributed. Fig. 15.2 shows 
the resulting cooperation patterns in a ‘Stranger’ condition, where group mem-
bers change randomly from round to round, and a ‘Partner’ condition, in which 
groups stay constant for all rounds.

Look at the ‘Strangers’ data first. Mean contributions start at about 6.5 tokens 
and decline to about two tokens in the 10 iterations of the public good game. In 
other words, by the end of the experiment, cooperation has almost entirely col-
lapsed. As in the repeated PD, we find that cooperation in the ‘Partner’ condition 
is higher from the very beginning of the experiment. Yet, by the tenth round, 
cooperation has collapsed as well.

Fig. 15.2 illustrates two stylized facts from dozens of public goods experi-
ments. First, as in the PD experiments reported above, ‘Partners’ contribute more 
than ‘Strangers’ (see Keser & van Winden 2000, and Andreoni & Croson 1998 for 
an overview). This result has also been found in other cooperation games (e.g. 

Fig. 15.2. Contributions to a public good in constant (‘Partner’) and randomly-changing groups 
(‘Strangers’) over 10 repetitions. Cooperation gains are maximized with full contributions (20 to-
kens). Selfishness predicts zero contributions. The figure shows that ‘Partners’ contribute more 
than ‘Strangers’ and that cooperation collapses in both treatments. From Fehr & Gächter (2000b).
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Falk et al. 1999, Gächter & Falk 2002, Fehr & Fischbacher 2003). The significance 
of this and related findings is that people are immediately able to distinguish 
whether they are in a situation that requires strategic cooperation (the ‘Partner’ 
condition) or not (the ‘Stranger’ condition) and to adopt their behavior accord-
ingly.

A second stylized fact is that cooperation is very fragile and tends to collapse 
with repeated interactions. Why is this so? One explanation is that people have 
to learn how to play this game. Since errors can only go in one direction, any er-
roneous decision looks like a contribution. Over time, people learn and commit 
fewer errors, which is why contributions decline (Palfrey & Prisbrey 1997). The 
problem with this explanation is that it is inconsistent with the fact that after a 
so-called ‘restart’ (after the tenth round, participants are told that they will play 
another 10 rounds), cooperation jumps up again and basically starts at the same 
level as in the first period. If learning would explain the decay in cooperation, 
then, after the restart, cooperation should have continued at the level at which 
cooperation was in the tenth round (see Andreoni 1988). A second explanation 
is that people are heterogeneous with respect to their cooperative inclinations. 
Some people are free riders who try to maximize their monetary income, ir-
respective of other group members’ contribution. Other people are ‘conditional 
cooperators’, who cooperate if others cooperate.

To test this idea, Fischbacher et al. (2001) invented a design that allows mea-
suring the ‘type’ of a player by observing each participant’s contribution to the 
public good as a function of other group members’ contributions. Specifically, 
subjects were asked to indicate for each possible average contribution of the oth-
er group members how much they would like to contribute to the public good. 
The payoff function is the same as in the other public goods experiments; i.e., in-
centives are such that, given others’ average contribution, the monetary income 
is always highest if one contributes nothing. Thus, a free rider type will always 
contribute zero to the public good. A conditional cooperator type will increase 
his or her contribution in the average contribution of others.

Fig. 15.3 shows the results of experiments that applied the Fischbacher et al. 
(2001) design. Fig. 15.3 contains the pooled results of the experiments by Fis-
chbacher et al. (2001) and Fischbacher & Gächter (2004) who conducted their 
experiments in Switzerland with n = 44 and n = 140 subjects, respectively. The 
authors also ran experiments with n = 148 subjects in various cities in Russia.

24% percent of the Swiss subjects turned out to be free riders who contribute 
nothing for all contributions of the other group members. In our Russian subject 
pools, this frequency is markedly lower. Only 7% turned out to be free riders. 
By contrast, the fraction of conditional cooperators who cooperate if others co-
operate is strikingly similar in Russia and Switzerland. In Switzerland, 54% of 
the subjects show contributions that increase in others’ contribution, whereas in 
Russia this is true for 57%. Fig. 15.3 shows the average contribution of all condi-
tional cooperators. We find that not only the fraction of conditional cooperators, 
but also the average contribution schedules are very similar. The only differ-
ence is that our Russian subjects are prepared to contribute slightly more for a 
given contribution of the other group members than the Swiss subjects. A fur-
ther remarkable result is that the average contribution schedule of conditional 
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cooperators is ‘self-servingly biased’ because it is below the diagonal. Although 
conditional cooperators increase their contribution in the average contribution 
of the other group members, they do not fully match others’ contribution.

How can the heterogeneity of types explain the fragility of cooperation that is 
so typical of repeatedly-played cooperation experiments (see Fig. 15.2)? The idea 
is simple. Conditional cooperators are prepared to cooperate if others cooperate. 
If they realize that others are taking a free ride, they reduce their contribution 
because they do not want to be ‘suckered’. Moreover, even conditional coopera-
tors have a ‘self-serving bias’. Therefore, cooperation is bound to be fragile, even 
if most people are conditional cooperators (see Fischbacher & Gächter 2004 for 
a rigorous analysis).

Cooperation is even fragile if there is a leader who first decides on the contri-
bution to the public good (e.g. Moxnes & van der Heijden 2003, Gächter & Renner 
2004, Güth et al. 2004). This is remarkable, since one would expect that a leader 
should be able to utilize conditional cooperation by setting a good example. Yet, 
although conditional cooperation exists, free riding is there as well. Thus, the 
followers’ cooperation is insufficient for inducing leaders to keep up their good 
example. Leaders get frustrated and stop setting a good example.

Fig. 15.3. The figure shows the mean contributions of different types of players to the public good 
as a function of other group members’ average contributions. Free riders contribute nothing to the 
public good, irrespective of how much other group members contribute. In Switzerland [Russia], 
24% [7%] of the subjects were free riders. Conditional cooperators increase their contributions the 
more others contribute. The graph ‘Conditional Cooperators’ is the average contribution of all sub-
jects who report a contribution pattern that is increasing in other group members’ contribution. In 
Switzerland [Russia], 54% [57%] of the subjects were conditional cooperators. From Fischbacher et 
al. (2001), Fischbacher & Gächter (2004) and new data from various places in Russia.
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27515 Human cooperation from an economic perspective

If it is indeed the mixture of types in a randomly-composed group that makes 
cooperation a fragile business, then an implication is that groups, where players 
know that others are of their type, should behave differently than randomly-
composed groups. Specifically, conditional cooperators, who know that others 
are conditional cooperators as well, should find it easy to cooperate. To test this 
idea, Gächter & Thöni (in prep.) first had subjects play a one-shot public goods 
game. Then new groups were formed on the basis of the contribution to the pub-
lic good in the one-shot game. The top cooperators were put in one group, the 
second to top in the next group and so on. After people had been sorted into the 
new groups, they were informed about this mechanism. Then they played the 
public goods experiment as ‘Partners’ for 10 rounds. It turned out that coop-
erators who knew that they were among other ‘like-minded’ cooperators, were 
able to maintain almost full cooperation until the final rounds. Surprisingly, 
even groups composed of free riders contributed to the public good. Yet, in stark 
contrast to the cooperator groups, cooperation among free riders entirely col-
lapsed in the final period. Thus, they cooperated for purely strategic reasons 
and stopped doing so, when there was no future gain from cooperation anymore. 
The significance of this result is that the type composition and the knowledge of 
it (i.e. knowing that one is among like-minded players) matters strongly for the 
fragility of cooperation.

The experiments discussed so far looked at the most basic cooperation prob-
lem that exists in the absence of any extrinsic incentives, like reputation, so-
cial (dis-)approval and punishment. Any achieved cooperation must come from 
people’s intrinsic readiness to cooperate, be it for strategic reasons and/or co-
operative preferences. The results show that strategic incentives in a repeated 
interaction clearly help, but that cooperation is nevertheless fragile, with the 
exception of cooperators who know that they are among other like-minded co-
operators. In the following, we look at evidence of how extrinsic incentives other 
than punishment mitigate the cooperation problem.

15.3 
Reputation, communication and social approval

Humans often help each other or cooperate even if this act of altruism is not like-
ly to be reciprocated. An important mechanism that may explain this kind of be-
havior in reality is reputation. One’s behavior is often observed by third parties 
who may then decide to cooperate or not. Richard Alexander (1987) has coined 
the term ‘indirect reciprocity’ for such behavior, to distinguish it from direct 
reciprocity that occurs between two people. The idea is that helping someone, or 
refusing to help, changes ones social status, called ‘image score’. People with a 
high image score are more likely to receive help from others: “Give and you shall 
receive”. Game-theoretic analyses show that indirect reciprocity can be an evo-
lutionary stable strategy (Nowak & Sigmund 1998). Seinen & Schram (in prep.), 
Engelmann & Fischbacher (2002) and Milinski and colleagues (see chapter 14) 
confirmed this experimentally; players with high image scores received more 
help than those with low image scores. Thus, indirect reciprocity is a mechanism 
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that can sustain cooperation even in situations in which direct reciprocity is not 
feasible. Milinski et al. (2002b also showed that a good reputation helps a player 
also in other social activities that involve the same partners (see Milinski, chap-
ter 14 and Panchanathan & Boyd 2004 for a theoretical model).

In addition to the straightforward economic incentives conferred by reputa-
tion, people in reality also sometimes have the chance to communicate about 
their cooperation problem. To the extent that such communication does not lead 
to binding agreements, but is merely ‘cheap talk’, it might not necessarily help 
to solve the cooperation problem. A free rider might well promise to cooperate 
but then go on and defect, if his or her cooperation cannot be enforced. There-
fore, theoretically, it is not at all clear why communication should reduce free 
riding. However, casual evidence and intuition suggest that communication has 
an impact. Thus, there are competing hypotheses and the lab may be the judge. 
Dawes et al. (1977) and Isaac & Walker (1988) were among the first to study the 
role of communication in cooperation. In the public goods experiments of Isaac 
& Walker (1988), group members could talk between the 10 rounds of the game. 
In a control treatment, communication was not possible. In this latter treatment, 
again, cooperation collapsed during repeat play. When face-to-face communica-
tion was possible, cooperation was substantially higher relative to the control 
treatment. Almost full efficiency, even in the final rounds, was achieved. Bochet 
et al. (in prep.) found that even anonymous ‘chat-room’ communication can lead 
to very high cooperation rates. Thus, communication can be a very powerful 
device for sustaining cooperation (see also Brosig et al. 2003 and Sally 1995 for 
an overview).

Yet, it is not entirely clear why exactly communication works. If many people 
are conditional cooperators, communication may help coordinating on a certain 
cooperation level. However, communication, in particular if it is face to face, is 
also a highly loaded psychological process that creates social ties and dissemi-
nates social (dis-)approval. People might fear the disapproval of others or might 
want to win their approval.

Rege & Telle (2004) developed a very simple one-shot experiment to test 
for social approval effects. In the control experiment, subjects simply made an 
anonymous contribution decision. In the main treatment, a subject’s decision 
was publicly but silently recorded on a blackboard. All other participants could 
see the decision. From a standard economic viewpoint, this treatment manipu-
lation should be ineffective. However, contributions were substantially higher 
when they could be observed than when they were anonymous.

Gächter & Fehr (1999) also tested the influence of social approval on coop-
eration. In their experiments, groups of four played the game for 10 repetitions 
as ‘partners’. There were four treatments. In the benchmark ‘Anonymity treat-
ment’, contributions and group members were anonymous throughout. In the 
‘Social Exchange treatment’, group members were informed that they would get 
to know each other at the end and that then they would also learn each other’s in-
dividual contributions during the game. In the ‘Group Identity treatment’, group 
members were introduced to each other before they played the game. Thus, a 
group identity could be formed. At the end of the experiment, they left the build-
ing individually such that they could not meet each other. Subjects were aware of 
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this. In the ‘Group Identity & Social Exchange treatment’, group members met 
before they played and where informed about the post-experimental meeting. 
In all four treatments, during the experiment subjects could not talk to each 
other. Between each round, they were only informed about the group average 
contribution. How can these treatments influence cooperation? Social exchange 
theory (e.g. Blau 1964) argues that people might exchange cooperation for so-
cial approval. Therefore, if people anticipate social approval effects, cooperation 
might be higher than under anonymity. Likewise, as suggested by psychological 
theory and previous evidence, group identity might increase cooperation (see 
for example Dawes et al. 1988). Fig. 15.4 shows the results.

The results show that, contrary to the hypotheses, neither group identity, 
nor social exchange alone, were able to increase cooperation. Only if both group 
identity and social exchange were possible did cooperation increase substan-
tially relative to the anonymity benchmark. This result is consistent with the 
findings of Rege & Telle (2004). Yet, Rege & Telle (2004) only played their game 
once. The results from Fig. 15.4 show that social exchange, even if it increases 
cooperation, is not able to break the downward trend in cooperation. Coopera-
tion is still very fragile, albeit at a higher level.

In summary, under appropriate circumstances, there is no doubt that re-
ciprocal altruism, indirect reciprocity and reputation, and communication as 
well as social approval can enhance cooperation. A reason for observing higher 
cooperation when social approval is possible might be that the threat of disap-
proval of known group members induces higher cooperation rates. Thus, dis-
approval works like punishment. In fact, the group discussions at the end of 
the social exchange treatments often revealed quite some anger and frustration 

Fig. 15.4. The influence of group identity and social exchange on cooperation. The figure shows 
the mean contributions of ‘Partners’ to the public good. ‘Group Identity’ means that group mem-
bers know each other’s identity before they play; ‘Social Exchange’ means that subjects meet after 
the experiment to discuss what they did. In the ‘Anonymity treatment’, people neither meet before 
nor after the game. The figure shows that in this experiment only a combination of ‘Group Identity’ 
and ‘Social Exchange’ possibilities increases contributions. Cooperation is fragile in all treatments. 
From Gächter & Fehr (1999).
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towards the free riders. Since during the experiment ‘social disapproval’ could 
not be targeted at a free rider, it might not have been enough of a deterrent. In the 
next section, we therefore look at targeted punishment as a means to enhance 
cooperation.

15.4 
Altruistic punishment and cooperation

Casual evidence as well as the observation reported above suggests that many 
people are in principle prepared to cooperate but want to avoid being the ‘sucker’ 
in social dilemma situations. Recall from Fig. 15.3 that roughly half of our sub-
ject pools are conditional cooperators who cooperate if others cooperate. If these 
people encounter a free rider in a typical anonymous standard public goods ex-
periment, the only way to avoid being the ‘sucker’ is to withhold one’s own co-
operation. Since people typically strongly dislike being the ‘sucker’, they may be 
prepared to punish free riders if they could target them individually and even if 
it were costly for the punisher.

Yamagishi (1986) and Ostrom et al. (1992) were among the first to allow for 
punishment in interesting games. Yamagishi (1986) looked at people’s willing-
ness to provide a sanctioning system that itself is a public good. Ostrom et al. 
(1992) studied punishment in a common pool extraction system. Yet, these stud-
ies were not primarily interested in how people punish free riders. This was the 
focus of Fehr & Gächter (2000b) who developed an experimental design that al-
lowed studying punishment in a public goods game. Specifically, after subjects 
had made their contributions to the public good, they entered a second stage, 
where they were informed about each individual group member’s contribution. 
They could then assign up to 10 punishment points to each individual group 

Fig. 15.5. Mean contributions to the public good in the presence of a punishment opportunity. 
The figure shows that contributions are substantially higher among ‘Partners’ than among ‘Strang-
ers’. A comparison with Fig. 15.2 shows that contributions to the public good are much higher and 
more stable when punishment is possible. From Fehr & Gächter (2000b).
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member. Punishment was costly for the punishing subject and each punishment 
point received reduced the punished subject’s income from the first stage by 
10%. Fehr & Gächter (2000b) played this experiment under two treatment con-
ditions, a ‘Partner’-treatment, where group members knew that they would play 
the game with the same four group members for 10 periods, and the ‘Stranger’-
treatment, where group composition was changed from period to period. Fehr 
& Gächter (2000b) also ran control experiments in which punishment was not 
possible (see Fig. 15.2). Fig. 15.5 shows the results in the treatments with punish-
ment.

As the comparison with Fig. 15.2 shows, contributions to the public good are 
strongly increased in the presence of a punishment opportunity. This is true 
for both the ‘Partner’- and the ‘Stranger’-treatment. In the case of the ‘Part-
ner’-treatment, contributions approach almost 100% of the endowment; in the 
‘Stranger’-treatment contributions amount to 60% of the endowment. Thus, 
again we see that ‘Partners’ contribute more than ‘Strangers’. From the very first 
period onward, contributions are significantly higher in the ‘Partner’-treatment 
than in the ‘Stranger’-treatment.

A theoretically very important question concerns the relevance of future in-
teractions. In the ‘Partner’-treatment, the likelihood of future interaction is one; 
in the ‘Stranger’-treatment, where groups are randomly re-matched, it is much 
smaller (depending on the size of the pool from which groups are re-matched), 
but still positive. An interesting benchmark case is the situation where the likeli-
hood of future interaction is zero, i.e. groups play a one-shot game. This situa-
tion is interesting, because neither reciprocal altruism and indirect reciprocity, 
nor any other form of reputation building is possible, since they require some 
future interactions. Therefore, Fehr & Gächter (2002) set up a so-called ‘Perfect 
Stranger’ design where in each of the six repetitions all groups were composed 
of completely new members, and participants knew this. Subjects played both 
games with no punishment and games with punishment. Half of the subjects 
started with the no-punishment condition and then were introduced to the pun-
ishment condition. For the other half, this order was reversed. Fig. 15.6 contains 
the results on the cooperation rates achieved.

The results are very clear-cut. When punishment is not available, coopera-
tion collapses, as in all previous experiments. The picture changes dramatically, 
when punishment is possible. For instance, in the experiments that started with 
the punishment option (labeled ‘1. punishment, 2. no punishment’), contribu-
tions in the very first period were significantly higher than in the experiment 
that started with the no punishment option. In the experiments where punish-
ment was introduced in the second sequence, cooperation jumped up immedi-
ately. This is remarkable, because in this sequence subjects experienced a strong 
decline in the games with no punishment. Still, after punishment had been in-
troduced, cooperation jumped up to a level that even exceeded cooperation in 
the very first period. In both sequences, cooperation in the presence of a punish-
ment opportunity strongly increased over time. Thus, contrary to theoretical 
predictions, in the presence of punishment, cooperation can flourish even in 
purely one-shot interactions.
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The reason why cooperation strongly increased in the presence of punish-
ment is that cooperators were prepared to punish the free riders. Fig. 15.7 shows 
(separately for the ‘Partner’-, the ‘Stranger’- and the ‘Perfect Stranger’-experi-
ments in Zurich) the punishment expenditures for a given deviation from the 
other group members’ average contributions. Fig. 15.7 also shows the punish-
ment in a ‘Partner’-experiment conducted in Samara (Russia). We will discuss 
this experiment below.

A couple of observations can be made from Fig. 15.7. First, the more a sub-
ject’s contribution falls short of the average contribution of the other group 
members, the stronger is the punishment for the deviating group member. This 
is true in all treatments. Second, with the exception of very strong negative de-
viations (which comprise only a few cases, however) punishment is very similar 
between treatments. This is quite remarkable because cooperation levels dif-
fer strongly between the ‘Partner’, ‘Stranger’ and ‘Perfect Stranger’ treatments 
(compare Figs. 15.2, 15.5 and 15.6). In our view, this suggests that punishment 
is to a very large degree non-strategic. This view is also corroborated by the fact 
that the punishment pattern of Fig. 15.7 is temporally stable; i.e., some people 
are prepared to harm a free rider even in the final periods.

Why is punishment so successful in increasing cooperation? The most im-
portant reason is probably that it gives the selfish subjects, who care most about 
their individual payoff, a material incentive to cooperate. Since altruistic pun-
ishment is frequent, it apparently is a credible threat and induces selfish indi-
viduals to cooperate. It is exactly this feature that makes punishment altruistic; 

Fig. 15.6. Mean contributions to the public good among ‘Perfect Strangers’ in the absence and 
presence of a punishment option. In the sequence labeled “’1. no punishment, 2. punishment’, 
subjects first played six rounds without the punishment option and were then introduced to an 
environment where they had a punishment option available in each of the following six rounds. 
In the sequence ‘1. punishment, 2. no punishment’, subjects started in the game with punishment 
and were after the sixth round informed that there would be no punishment option in the next six 
rounds. The results show that contributions increase in the presence of punishment and decrease 
in its absence. From Fehr & Gächter (2002).
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a punished free rider might in his next encounter abstain from defecting, which 
benefits his or her future interaction partners.

By now, these results have been replicated by many researchers (see for ex-
ample, Bowles et al. 2001, Sefton et al. 2002, Gächter et al. 2003, Masclet et al. 
2003, Carpenter 2004, Carpenter et al. 2004, Falk et al. 2004, Gürerk et al. 2004, 
Anderson & Putterman, in prep., Bochet et al., in prep., Page et al. in prep., Car-
penter in prep., Noussair & Tucker, in prep.). For lack of space, they cannot all 
be discussed here. We focus on three issues: (i) the perception of punishment, 
(ii) the demand for punishment, and (iii) cross-societal differences in norms of 
cooperation and punishment.
▬ The perception of punishment. A punishment may contain two messages. On 

the one hand, punishment directly inflicts a payoff reduction. On the other 
hand, punishment may also signal disapproval; i.e., it sends a message about 
socially inappropriate behavior. Both may be perceived as punishment and 
may therefore increase cooperation. Masclet et al. (2003) tested this intuition 
and studied ‘formal and informal’ sanctions. The structure of both formal 
and informal sanctions was the same as in Fehr & Gächter (2000b). Yet, while 
the formal sanctions were costly both for the punisher and the punished sub-
jects, the informal sanctions were free; they neither caused costs for the pun-
isher, nor the punished individual. Thus, they are tantamount to a symbolic 
disapproval. Consistent with the evidence on social approval effects reported 
above, it turned out that even informal sanctions were able to increase con-
tributions. Yet, cooperation was more stable with formal than with informal 
punishment. In the experiments of Noussair & Tucker (in prep.), subjects 

Fig. 15.7. Mean expenditures on punishment as a function of the deviation of the punished group 
member’s cooperation from the average cooperation of the other members. The data are from 
experiments with ‘Partners’ and (‘Perfect’) ‘Strangers’ in Zurich and Samara. Each money unit spent 
on punishment reduced the income of the punished member by three money units. For example, 
group members spent 10 money units on punishing individuals whose contribution to the public 
good deviated between –20 and –14 units from the group average contribution. The data show 
that the more people free ride, the more altruistic punishment prevails. There is also some punish-
ment of above-average contributors, in particular in the Samara subject pool. From Fehr & Gächter 
(2000b, 2002), Gächter et al. (2003).
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could use both formal and informal sanctions. It turned out that their com-
bination led to higher contributions than either formal or informal sanctions 
alone.

▬ The demand for punishment. One of the most fundamental concepts in eco-
nomics that underlies much of economic theory is the ‘Law of Demand’, ac-
cording to which people will demand less of a certain commodity or activity 
the higher its price. Thus, from an economic viewpoint, an important ques-
tion is whether this ‘Law of Demand’ also holds for punishment. Fig. 15.7 
and all papers that have studied punishment in the context of a coopera-
tion game confirm that many people do have a ‘demand for punishment’, in 
the sense that they are willing to pay a certain amount of money to inflict 
punishment on others (i.e. they ‘buy’ punishment). The more a subject free 
rides, the higher is the demand for punishment. Yet, studying the ‘Law of 
Demand’ requires a systematic variation of the cost of punishment. This is 
what Anderson & Putterman (in prep.) and Carpenter (2004) did. Their sub-
jects played the cooperation and punishment game in the ‘Stranger’ set-up 
to minimize strategic effects. In each of the games, subjects faced different 
costs for inflicting a punishment unit on the punished subject. The results 
confirm that people demand less punishment, for a given amount of free rid-
ing, the higher the costs of punishing are. Thus, the ‘Law of Demand’ holds 
for punishment.

▬ Cross-societal differences. Cross-societal differences in norms of fair shar-
ing have recently attracted a lot of attention (e.g. Henrich et al. 2001, Ooster-
beek et al. 2004). It is therefore an interesting question to what extent there 
are differences in cooperation and punishment norms. To examine this ques-
tion, Gächter et al. (2003) ran experiments in Russia, where they exactly rep-
licated the Zurich ‘Partner’-experiments. Fig. 15.7 also contains the punish-
ment pattern for the Samara subjects. We find that the punishment of free 
riders is very similar to that in Zurich. Yet, above-average contributors in 
Samara experienced substantially more punishment than their counterparts 
in Zurich. Fig. 15.8 looks at the consequences of such punishment for coop-
eration behavior.

A comparison with the ‘Partner’-experiments in Fig. 15.5 yields a striking dif-
ference, in particular when a punishment option is available. In the exact same 
experiment, the Zurich subjects were able to achieve almost full cooperation. 
By contrast, the presence of a punishment option is only able to prevent the col-
lapse of cooperation. The average cooperation the Samara subjects achieve is 
only 68% of the level the Zurich subjects manage to maintain. Another stark 
difference is that in the Zurich experiments the presence of a punishment option 
strongly increased cooperation relative to cooperation in the absence of punish-
ment (compare Figs. 15.2 and 15.5). This is not at all the case in Samara. Here, 
cooperation is not statistically significantly higher when subjects have a punish-
ment option available. A potential explanation lies in the punishment behavior. 
As was shown in Fig. 15.7, the Samara subjects often substantially punished the 
above-average cooperators. This probably scared them off and thereby prevent-
ed the average cooperation level from increasing.
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In our view, the significance of this result is that different social groups may 
have widely differing social norms of cooperation, and in particular of punish-
ment. This preliminary result suggests that it is worthwhile to understand logic 
and scope of cross-societal differences in norms of cooperation and punish-
ment.

15.5 
Emotions as a proximate mechanism

Given punishment, subjects’ cooperation behavior looks quite rational. To avoid 
punishment, subjects cooperate in accordance with the group norm. Yet, why do 
people punish free riders in a one-shot context although this is costly? Emotions 
may play a decisive role here (Fessler & Haley 2003) and negative emotions, in 
particular, may provide a proximate explanation. Free riding may cause strong 
negative emotions among the cooperators and these emotions, in turn, may trig-
ger the willingness to punish the free riders. If this conjecture is correct, we 
should observe particular emotional patterns in response to free riding. To elicit 
these patterns, the participants of the Fehr & Gächter (2002) experiments and 
the subjects in the Samara experiments were confronted with the following two 
hypothetical scenarios after the final period of the second treatment. The num-
bers in square brackets relate to the second scenario.

“You decide to invest 16 [5] francs to the project. The second group member 
invests 14 [3] and the third 18 [7] francs. Suppose the fourth member invests 2 
[20] francs to the project. You now accidentally meet this member. Please indi-
cate your feeling towards this person.”

After they had read a scenario, subjects had to indicate the intensity of their 
anger and annoyance towards the fourth person (the free rider) on a seven-point 

Fig. 15.8. The figure shows the mean contributions to the public goods in the absence and pres-
ence of punishment in a 10 times repeated ‘Partner’ experiment in Samara (Russia). In stark contrast 
to the results from Figs. 15.5 and 15.6, contributions are not significantly higher when punishment 
is possible. From Gächter et al. (2003).
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scale (1 = ‘very angry’, 4 = ‘neither angry nor happy’, 7 = ‘very happy’). The dif-
ference between Scenario 1 and 2 is that the other three persons in the group con-
tribute relatively much in Scenario 1 and relatively little in Scenario 2. Fig. 15.9 
documents the results for our experiments in Zurich and Samara.

Subjects report that they are angry if the fourth group member contributes 
less than they did. This effect is certainly more pronounced in the scenario 
where they contributed 16 than in the scenario where they contributed 5. The 
difference is highly significant, both in the Zurich and the Samara sample (p < 
0.001, Mann-Whitney tests). When the fourth group member contributes more 
than the pivotal subject, then people report to be quite happy. Surprisingly, sub-
jects are equally happy about the contribution of 20 of the fourth member both 
when they have contributed 5 or 16 tokens. In other words, the gain in happiness 
seems not to depend on the own contribution, whereas the intensity of the nega-
tive emotions strongly depends on the own contribution.

When we compare the Zurich subjects with the Samara subjects, we find 
qualitatively very similar results. Yet, a striking difference is that the Samara 
subjects reported significantly less intensive negative emotions towards the free 
rider (for an own contribution of 16) than the Zurich subjects. Likewise, for the 
Samarians, the reported positive emotions were also highly significantly less in-
tense than for the Zurich subjects (p < 0.0001, Mann-Whitney tests). Thus, there 
seem to be strong cross-societal differences in the reported emotions.

Overall, the results suggest that free riding causes negative emotions. More-
over, the emotional pattern is consistent with the hypothesis that emotions trig-

Fig. 15.9. Emotions as a proximate mechanism. The data are elicited in scenarios that describe 
own and others’ contributions and then elicit one’s own emotion toward a contribution of a ‘fourth 
group member’. For instance, in Zurich, subjects who in the scenario contributed 16 tokens (where-
as two others contributed 14 and 18 tokens, respectively) expressed an emotion score of 2.6 toward 
the fourth group member who only contributed 2 tokens. The emotion score is 5.9 if the fourth 
member contributes 20 tokens. The results show that people experience negative emotions toward 
a free rider more strongly the higher their own contribution level. The Samara subjects expressed 
less intensive emotions both toward the free rider and the high contributor. From Fehr & Gächter 
(2002; n = 240) and new results (n = 220).
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ger punishment. First, the majority of punishments are executed by above-aver-
age contributors and imposed on below-average contributors. Second, recall that 
punishment increases with the deviation of the free rider from the other mem-
bers’ average contribution. This is consistent with the observation that negative 
emotions are the more intense the more the free rider deviates from the others’ 
average contribution. Third, evidence from neuroscientific experiments sup-
ports the interpretation that emotions trigger punishment. For instance, San-
fey et al. (2003) had their subjects play the ultimatum game, while the subjects’ 
brains were scanned (using fMRI). The ultimatum game (invented by Güth et 
al. 1982) is a two-player game in which player 1 is asked to split an amount of 
money, say 10 Euros, between him- or herself and a player 2. Player 2 can only 
accept or reject the proposal. If he accepts, the offer is implemented; if he rejects, 
both get nothing. A rejection of a positive offer in the ultimatum game is also 
an instance of altruistic punishment. The brain scans showed that in the recipi-
ents who received an unfairly low offer by a human player 1, areas in the brain 
lit up that are related to negative emotions. When the unfair offer came from a 
computerized player 1, recipients were much less negatively aroused. Bosman & 
van Winden (2002) investigated the ‘power-to-take game’, which is related to the 
ultimatum game. They elicited self-reported emotions and found that unfair be-
havior triggers negative emotions that are correlated with punishment. de Quer-
vain et al. (2004) studied neural activations of punishing subjects. They found 
that punishment activates the ‘reward centre’ of the brain; i.e., to punish is re-
warding. Hence, the proverb “revenge is sweet”. They were also able to show that 
subjects, for whom punishment was more rewarding, actually punished more. 
Taken together, these regularities are consistent with the view that emotions are 
an important factor in the process triggering altruistic punishment. Yet, more 
research is certainly needed here. The emerging field of neuroeconomics (see 
Camerer et al., in prep.) will certainly play an important role in this endeavor.

15.6 
The evolution of strong reciprocity

The evidence presented above shows that many people, but not all, behave re-
ciprocally. They reward nice behavior and punish misdeeds. Since this takes 
place even in one-shot games, this kind of reciprocity has been termed ’strong 
reciprocity’ (e.g. Gintis 2000), to distinguish it from reciprocal altruism that oc-
curs in repeated games. Reciprocal altruism is strategic reciprocity that can also 
be exhibited by a completely selfish individual, who would never cooperate or 
punish in a one-shot context. In economics, the kind of evidence presented in 
this chapter helped to pave the way for replacing the once ubiquitous selfishness 
assumption with more realistic assumptions about human’s social preferences. 
A recent and very fruitful development in economic theory has been to take up 
the experimental evidence and model it. For instance, Fehr & Schmidt (1999) 
and Bolton & Ockenfels (2000) assume that people have a dislike for inequality. 
A free rider puts himself into a payoff advantage and inequality-averse people 
punish to reduce this inequality. Rabin (1993), Falk & Fischbacher (in prep.) and 
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Dufwenberg & Kirchsteiger (2004) assume that many people punish unkind in-
tentions (to free ride reveals a greedy intention) and that they reward kind be-
havior (i.e. they cooperate to reward others’ cooperation). Falk et al. (2004) show 
that intentions indeed play an important role in punishment since people also 
punish when they cannot diminish payoff inequities through punishment.

These new models, whose power extends beyond cooperation games, can be 
seen as proximate theories, but what explains the existence of strong reciprocity? 
Specifically, if sufficiently many people punish free riders sufficiently strongly, 
then free riders have no incentive to free ride anymore. Yet, why should anyone 
punish and not free ride on other’s punishment, since altruistic punishment is 
just a second-order public good? The answer will probably be found in the evo-
lutionary conditions of the human species that caused a propensity for strongly 
reciprocal behavior among a significant fraction of the population. The evidence 
presented suggests that strong reciprocity cannot easily be explained by kin se-
lection (Hamilton 1964), reciprocal altruism (Trivers 1971, Axelrod & Hamil-
ton 1981), indirect reciprocity (Alexander 1987, Nowak & Sigmund 1998) and by 
costly signaling theory (Zahavi & Zahavi 1997, Gintis et al. 2001).

In our view, one promising approach is ‘gene-culture co-evolution’ (Gintis 
2000, Henrich & Boyd 2001, Bowles et al. 2003, Boyd et al. 2003, Gintis et al. 
2003, Boyd & Richerson 2004). One line of reasoning (e.g. Boyd et al. 2003) goes 
as follows. Assume that in a population there are two behavioral types, coop-
erators and defectors. The cooperators incur a cost c to produce a benefit b that 
accrues to all group members. Defection is costless and produces no benefit. 
If the fraction of cooperators is x, then the expected payoff for cooperators is 
bx – c, whereas defectors get bx. Thus, the payoff difference is c, independent 
of the number of cooperators. Cooperators would always be at an evolutionary 
disadvantage under such circumstances. Now assume that there is a fraction y of 
‘punishers’ who cooperate and punish defectors. Punishment reduces the payoff 
of the punished defector (by p) but also of the punishing subject (by k). The pay-
off of cooperators who cooperate but do not punish (‘second-order free riders’) 
is b(x + y) – c; the punished defectors get b(x + y) – py, and the punishers earn 
b(x + y) – c – k(1 – x – y). If the cost of punishments exceed the costs of coopera-
tion (i.e. if py > c), then cooperators have a higher fitness than defectors and the 
fitness disadvantage of punishers relative to the second-order free riders is k(1 
– x – y). Thus, punishment is altruistic and the cooperation and punishment 
game can have multiple equilibria.

This line of reasoning reveals two things. First, there is an important asym-
metry between altruistic cooperation and punishment. In an environment with-
out punishment, cooperators are always worse off than defectors, irrespective 
of how numerous they are. Second, by contrast to the first observation, the cost 
disadvantage of altruistic punishment declines as defection becomes infrequent 
because punishment is not needed anymore. The selection pressure against al-
truistic punishers is weak in this situation.

This latter observation suggests that within-group forces, like copying suc-
cessful and frequent behavior (see Henrich & Boyd 2001) can stabilize coopera-
tion. Boyd et al. (2003) formally investigate another mechanism, cultural group 
selection. Recall that in the presence of strong reciprocators the cooperation 
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game may have multiple equilibria, equilibria which imply cooperation, and 
defection equilibria. Different groups may settle at different equilibria. Here, 
cultural group selection may come into play. The main idea is that groups with 
more cooperators are more likely to win inter-group conflicts and are less likely 
to become extinct, because they may better survive during famine, manage their 
common resources better etc. (see also Soltis et al. 1995). Therefore, this kind of 
group selection will tend to increase cooperation because groups who arrived 
at a cooperative equilibrium are more likely to survive. Moreover, cooperative 
groups will tend to have more punishers. Since the within-group selection ef-
fect is weak if there is a lot of cooperation, cultural group selection can support 
the evolution of altruistic punishment and maintain it, once it is common. To 
test this intuition rigorously, Boyd et al. (2003) developed a simple model and 
simulated it for important parameters, like group size, migration rates between 
groups and the cost of being punished. The parameters were chosen to mimic 
likely evolutionary conditions. The simulation results are very interesting be-
cause they show that cultural group selection can support altruistic punishment 
under a wide range of parameters. First, in the absence of punishment, group 
selection can only sustain cooperation in very small groups, whereas in the pres-
ence of punishment, high and stable cooperation rates can be achieved even in 
large groups. Second, higher migration rates between groups decrease coopera-
tion rates. If the cost of being punished is small, then cooperation breaks down. 
This result is also consistent with the experimental evidence (see Anderson & 
Putterman, in prep. and Carpenter 2004). The significance of this and related 
models is to show that individual selection and cultural factors, like conform-
ism and group selection may coexist (and not be incompatible as in purely gene-
based models) and can explain why strong reciprocity may survive. Of course, 
further models that highlight the links between individual and cultural group 
selection should and will arise.

We conclude this section with a short discussion of frequent critiques that 
are leveled at evolutionary explanations of strong reciprocity (see Johnson et 
al. 2003, Fehr & Gächter 2003 and Fehr & Henrich 2003). One critique concerns 
group selection. According to the critics, strong reciprocity is merely a byprod-
uct of reciprocal altruism, indirect reciprocity, or signaling. The skepticism 
against group selection arguments is probably founded in the view that genetic 
group selection is an implausible mechanism (see also Sober & Wilson 1998). 
Yet, as the above account of the Boyd et al. (2003) model should make clear, 
cultural group selection models work completely differently from genetic group 
selection models.

The second line of critique is that strong reciprocity is a ‘mal-adaptation’ (see 
e.g. Johnson et al. 2003). According to this argument, humans evolved in small 
and mostly stable groups and thereby acquired the psychology needed for sus-
taining cooperation. Thus, the human brain applies ancient cooperative heuris-
tics even in modern environments, where they are mal-adaptive. Humans did not 
evolve to play one-shot games and therefore, when they are in a novel environ-
ment like a one-shot game in the experimental lab, they behave as if they were in 
a repeated game. In our view, this argument is problematic for two reasons. First, 
it is obvious that people did not evolve to play one-shot lab experiments and the 
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strong reciprocity observed there does not represent adaptive behavior. Yet, lab 
experiments allow us to test to what extent people distinguish between one-shot 
and repeated games and to what extent they think strategically. As demonstrated 
repeatedly above (compare Figs. 15.1, 15.2 and 15.5, and the references therein), 
people cooperate substantially more with ‘Partners’ than with ‘Strangers’. Peo-
ple also report stronger negative emotions when they are cheated by a ‘Partner’ 
than by a ‘Stranger’ (Fehr & Henrich 2003). Moreover, there is also systematic 
evidence that people respond strongly to increased costs of punishment; they 
punish less and therefore cooperate less (Fehr et al. 1997, Anderson & Putter-
man, in prep., Carpenter 2004). Second, research by anthropologists shows that 
group dispersal, migration and thereby the possibility of meeting strangers was 
quite common (see Fehr & Henrich 2003, in particular p. 69-76). Thus, vigilant 
individuals who are able to distinguish whether they deal with a ‘Partner’ or a 
‘Stranger’ should have a fitness advantage.

Irrespective of one’s take in this debate, one should notice that the phenom-
enon of strongly reciprocal behavior sheds new light on important economic 
issues (see Fehr & Gächter 2000a, Fehr et al. 2002 and Fehr & Fischbacher 2002). 
Even if strong reciprocity is a mal-adaptation, it is an important element in ex-
plaining patterns of human behavior.

15.7 
Summary and conclusions

Humans have achieved a level of cooperation in large groups of genetically un-
related individuals that is outstanding in the animal kingdom. Understanding 
why this is so is a challenge for all social and behavioral sciences. A theoretically 
important question in all behavioral sciences is to establish to what extent the 
observed behavior can be explained by selfishness alone. People might cooper-
ate for various (selfish) reasons. They might cooperate strategically to secure 
long-term benefits, to gain a favorable reputation in other social activities, to 
avoid social disapproval and punishment and to gain a high social status and 
approval. In reality, these motives are in most cases inextricably intertwined. In 
this paper, we have demonstrated that the experimental laboratory allows the 
researcher to separate motivations. The most important findings from experi-
mental research are as follows:
▬ People cooperate even in one-shot PDs and public goods experiments.
▬ Relative to one-shot encounters, cooperation is strongly increased in stable 

groups.
▬ In the absence of communication and/or punishment, cooperation in ran-

domly-composed groups is very fragile. Even stable groups cannot maintain 
cooperation.

▬ There seem to be two main types of players: (i) selfish free riders, who in 
one-shot experiments do not contribute to the public good but may cooperate 
strategically in repeated games and (ii) conditional cooperators who coop-
erate if others cooperate. In randomly-composed groups, the interaction of 
these two types of players explains why cooperation is fragile. The exception 
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to this rule is groups that are composed of like-minded cooperators, who 
know that the other group members share their cooperative attitude.

▬ Communication, possibilities for exchanging social (dis-)approval and repu-
tation building substantially enhance cooperation. Yet, cooperation may still 
be fragile.

▬ Many people are prepared to punish free riders if they have the possibility to 
do so. Such punishment is often ‘altruistic’ because it can be observed even in 
one-shot games where the punishing subject does not benefit from induced 
cooperation. Altruistic punishment can substantially increase and stabilize 
cooperation.

▬ Negative emotions toward free riders may be a proximate mechanism that 
can explain altruistic punishment.

From a theoretical point of view, the most important observation is the existence 
of ‘strong reciprocity’, the fact that people are prepared to cooperate and to pun-
ish free riders even in anonymous one-shot encounters where there are no future 
interactions. While the existence of strong reciprocity can be considered an un-
disputed fact, evolutionary explanations are still open to debate.
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