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We analyse generosity, second-party (‘spiteful’) punishment (2PP), and third-party (‘altruistic’)

punishment (3PP) in a cross-cultural experimental economics project. We show that smaller societies

are less generous in the Dictator Game but no less prone to 2PP in the Ultimatum Game. We might

assume people everywhere would be more willing to punish someone who hurt them directly (2PP)

than someone who hurt an anonymous third person (3PP). While this is true of small societies, people

in large societies are actually more likely to engage in 3PP than 2PP. Strong reciprocity, including gener-

ous offers and 3PP, exists mostly in large, complex societies that face numerous challenging collective

action problems. We argue that ‘spiteful’ 2PP, motivated by the basic emotion of anger, is more universal

than 3PP and sufficient to explain the origins of human cooperation.

Keywords: altruism; cooperation; experimental economics games; punishment; spite
1. INTRODUCTION
The origins of human cooperation are the subject of

vigorous debate [1–3]. Drawing on experimental econ-

omics games some propose that humans exhibit ‘strong

reciprocity’ [4–7]. This is defined as, ‘a predisposition

to cooperate with others and to punish those who violate

the norms of cooperation, at personal cost, even when it is

implausible to expect that these costs will be repaid either

by others or at a later date’ [8, p. 153]. Strong reciprocity

proponents argue that ‘. . .under conditions plausibly

characteristic of the early stages of human evolution, a

small fraction of strong reciprocators could invade a

population of self-regarding types’ [8, p. 154]. If we

found that people cooperate with cooperators, defect on

defectors (second party punishment) and punish those

who defect on others (third party punishment), we

might conclude that strong reciprocity explains the origins

of human cooperation. However, we present results here

that cast doubt on that explanation of the origins of

human cooperation.

In a previous paper, we reported that there is less third

party punishment (3PP) in small societies than in large

societies [9]. Here we show that small societies are also

less generous than large societies. Most importantly, how-

ever, we show that small societies do engage in as much

second party punishment (2PP) as large societies. We

argue that it is second party, ‘spiteful’ punishment that

explains human cooperation in small-scale foraging

societies while strong reciprocity is more relevant for
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understanding the cultural evolution of large, complex,

agricultural societies.

A common assumption in the cooperation literature is

that small, foraging societies are more cooperative than

larger societies [4,6,8]. This is somewhat understandable

given the ethnographic description of routine food shar-

ing among foragers [10–14]. Reciprocal altruism [15]

in the form of in-kind, delayed reciprocity is often

assumed to explain this sharing. However, nepotism

[16] can explain sharing within the household. Given

the uniquely human sexual division of foraging labour,

the sharing of foods between spouses could be mate pro-

visioning or trade (e.g. meat for fruit) [17]. Some of the

food sharing across households may be explained by

scrounging or forced cooperation [18–21]. Still, food

sharing and other forms of cooperation may be partly

explained by direct or indirect reciprocity [11,12]. Results

from economics games played in a wide range of societies

show that people in small-scale societies behave less like

strong reciprocators than people in large societies.

The data come from a cross-cultural project conducted

in a wide range of societies, including hunter–gatherers,

horticulturalists, pastoralists, farmers and city dwellers

[22] (electronic supplementary material, table S1).

Three anonymous, one-shot games were played with

real money. In the dictator game (DG), player one (P1)

decides how much (from 0 to 100%) to give player two

(P2) from a stake the researcher provides and says is to

be divided between P1 and P2. P1 keeps the remainder

for himself. The DG offer is a simple, straightforward

measure of altruism and generosity [23,24].

There is no reason P1 has to give P2 anything, so how

should we interpret positive offers? P1 may recognize or

feel that his role is similar to that of a person who wants
This journal is q 2010 The Royal Society
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Box 1. Strong reciprocity’s three components, predictions and test results.

components predictions results in small societies

1. cooperate high DG offers (approx. 50%) low DG offers
2. punish

(a) second-party punishment high UG MAO high UG MAO
(b) third-party punishment high 3PPG MAO low 3PPG MAO
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to initiate direct or indirect reciprocity. The DG is a one-

shot, anonymous game with no way for P2 to reciprocate.

In real life, however, people accustomed to initiating reci-

procal exchanges with ‘partners’ should cooperate on the

first move without knowing whether there will be sub-

sequent interactions or not. For delayed reciprocity to

evolve, someone has to make the first move and

cooperate. If people behave as strong reciprocators, we

should expect DG offers to be high, something approach-

ing 50 per cent. An even split on the first move would best

convey the intent to cooperate in a reciprocal relationship.

2PP is measured with the ultimatum game (UG) [25].

In the UG, P1 again decides how to divide the stake with

P2 and if P2 accepts the offer she gets that amount and

P1 gets the remainder. However, if P2 rejects the offer

both players get nothing. P2’s rejection is her way of

employing 2PP to punish stingy P1’s. Alternatively, it

could be a by-product of a partner choice strategy [26].

3PP is measured with the third-party punishment

game (3PPG) [27], in which P1 can give whatever

amount of the stake to P2. Just as in the DG, P2 can

do nothing about it. However, there is a player 3 (P3)

who can return 20 per cent of her allotment (half as

much as the stake) to the researcher in order to take

away three times that amount from P1.

When P2 rejects an offer of 30 per cent in the UG, pre-

sumably out of moral outrage [28–30], she thereby

punishes P1 (who wanted to keep 70%). Given that she

gets zero instead of 30 per cent, it costs her as well as

her stingy partner. We can therefore say her rejection is

spiteful. Whether natural selection can favour spite has

been the subject of debate, clouded by different defi-

nitions of spite [31–37] (electronic supplementary

material, appendix S1.1). In the context of these anon-

ymous, one-shot games 2PP is spiteful. P2 gains

nothing, yet just to punish P1 pays a cost by taking zero

rather than accepting a low offer. In real life, however,

2PP probably eventually results in a benefit to punishers

because others learn they cannot easily get away with

defecting on them [38]. This explains the single quotes

around ‘spiteful’ in our title.

The same can be said of ‘altruism’. In the 3PPG, when

P3 gives back to the researcher 20 per cent of her allot-

ment to take money away from P1 who slighted P2, she

is being altruistic, presumably feeling that P2 suffered

an injustice according to the local social norm. In the con-

text of these anonymous, one-shot games 3PP is altruistic,

since P3 stands to gain nothing. In real life, however, such

punishers may get a reputation as good citizens and might

be rewarded for enforcing standards of fairness for the

larger group, hence our single quotes around ‘altruism’

in our previous paper [9]. While 2PP and 3PP are not

perfectly comparable (electronic supplementary material,
Proc. R. Soc. B (2011)
appendix S1.2), we might assume that costly, altruistic

punishment by a person who has not been wronged

directly would be less common than spiteful punishment

by an angry person who has been directly wronged. We

show here that this is true of small societies but surpris-

ingly it is not true of large societies. We also investigate

whether generosity varies with population size. Box 1

shows what we should expect if strong reciprocity explains

the origins of human cooperation.
2. METHODS
The UG and 3PPG were played using the strategy method

[39] as reported in Barr et al. [40] and Henrich et al. [22]

(electronic supplementary material, appendix S1.3). This

allowed us to calculate the minimum acceptable offer

(MAO), that is, the minimum amount that the offer must

be to avoid punishment. The UG MAO is our measure of

2PP. 3PPG MAO is our measure of 3PP. We took MAO

values from Henrich et al. [22] (appendices 1.1 and 1.4).

Our measure of generosity is the mean DG offer. We took

DG, UG and 3PPG offers from Barr et al. [40].

We analysed the variation in DG offers and MAO’s in

relation to two measures of population size. Local group

population refers to the typical group size people live in,

whether that be a camp among mobile foragers, a village

among horticulturalists, or a city among industrialized

societies (electronic supplementary material, appendix

S1.4). Ethnic population is the number of people in the

ethno-linguistic group. Ethnic populations were obtained

from the Ethnologue database of world languages online

[41], or when available from the researcher’s own reports

[9,42]. In all cases, we use the rank order of these two

types of population.
3. RESULTS
As previously reported, the 3PPG MAO was correlated

with rank orders of both local group and ethnic popu-

lation [9]. Ethnic population alone accounted for 56 per

cent of the variance in the 3PPG MAO. The same was

not true of the UG MAO. UG MAO was not significantly

correlated with rank of mean local group size (r ¼ 0.315,

p ¼ 0.319, n ¼ 12) or ethnic population (r ¼ 0.209, p ¼

0.537, n ¼ 11) with Spearman’s rank correlations.

A linear regression, controlling for continent produced

the same results: UG MAO by local group popula-

tion (b ¼ 0.355, p ¼ 0.353, d.f. ¼ 8); UG by ethnic

population (b ¼ 0.348, p ¼ 0.407, d.f. ¼ 7) (electronic

supplementary material, appendix S1.5).

Figure 1a shows local group population and figure 1b

ethnic population for each society in order of increasing

size. In local group populations there is a clear jump in

http://rspb.royalsocietypublishing.org/
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Figure 1. Societies ranked by (a) local group population and (b) ethnic population.
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Figure 2. UG MAO (grey bars) and 3PP MAO (black bars) by smallest versus largest societies as measured by (a) local group
population (3PPG MAO: U ¼ 4, p ¼ 0.026); (UG MAO: U ¼ 15, p ¼ 0.699) and (b) ethnic population (3PPG MAO: U ¼ 3,
p ¼ 0.030); (UG MAO: U ¼ 15, p ¼ 1). Asterisks indicate p , 0.05.
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size between 242 and 1500 and in ethnic populations

between 8000 and 45 000. In both cases the break is

between the Au and Isanga (electronic supplementary

material, appendix S1.6). We used this break to define

two groups, the small versus large societies. 3PPG

MAO was significantly higher in the large societies than

in the small societies. This was true whether we look at

the local group population (U ¼ 4, p ¼ 0.026, n1 ¼ 6,

n2 ¼ 6) or the ethnic population (U ¼ 3, p ¼ 0.030,

n1 ¼ 5, n2 ¼ 6), using Mann-Whitney two-sample, non-

parametric tests (figure 2a,b).

There was not a significant difference between the small

and large societies in the UG MAO. Again, this was true

of both local group (U ¼ 15, p ¼ 0.699, n1 ¼ 6, n2 ¼ 6)

and ethnic population (U ¼ 15, p ¼ 1, n1 ¼ 5, n2 ¼ 6;

figure 2a,b).

We analysed the relationship between UG and 3PPG

MAO’s by subtracting the 3PPG MAO from the UG
Proc. R. Soc. B (2011)
MAO for all societies (electronic supplementary material,

appendix S1.7). There was a significant difference in the

two amounts of punishment between the small and large

societies (U ¼ 2, p ¼ 0.017, n1 ¼ 5, n2 ¼ 6) (figure 3).

Large societies engaged in significantly more 3PP than

2PP (local pop: Wilcoxon’s Z ¼ 22.201, p ¼ 0.028,

n ¼ 6; ethnic pop: Wilcoxon’s Z ¼ 22.201, p ¼ 0.028,

n ¼ 6). Small societies engaged in more 2PP than 3PP

but the difference was not significant (local pop:

Wilcoxon’s Z ¼ 20.524, p ¼ 0.600, n ¼ 6; ethnic pop:

Wilcoxon’s Z ¼ 21.214, p ¼ 0.225, n ¼ 5).

Finally, we examined whether larger or smaller

societies made more generous offers in the DG. In a

linear regression, controlling for continent, DG offers

were lower in societies with a smaller local group popu-

lation (b ¼ 0.746, p ¼ 0.042, d.f. ¼ 8) and with a

smaller ethnic population (b ¼ 0.801, p ¼ 0.014, d.f. ¼ 7)

(see the electronic supplementary material, figure S1a,b

http://rspb.royalsocietypublishing.org/
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Table 1. Pearson correlations between DG, UG and 3PPG

offers.

DG UG 3PPG

DG — 0.794** 0.681*
UG 0.794** — 0.577*
3PPG 0.681* 0.577* —

* p , 0.05.
** p , 0.005.
n ¼ 12.
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and appendix S1.8). DG, UG and 3PPG offers were all

correlated with each other (table 1).
4. DISCUSSION
Societies were either generous in all three games or stingy

in all three. Since P1’s role in all three games is to decide

how much to cooperate with P2 we can say that

smaller societies were less cooperative on the first move

(electronic supplementary material, appendix S1.9).

The small half of our societies (using local group popu-

lation) tend to be part- or full-time foragers, while the

larger half are either pastoralists, farmers, or wage earn-

ers. The societies that should most resemble our more

distant ancestors are warm-climate hunter–gatherers,

and in the ethnographic literature their median ethnic

population is 565 [43]. They tend to live in small,

mobile groups of about 30 individuals, many of whom

are closely related [43–45]. There is little privacy, little

property and no such thing as anonymity. They are

usually described as egalitarian [44,46]. They are also

described as immediate return societies, who strongly dis-

count the future [47]. Evidence from economics games

reveals that people who discount the future more heavily

are less cooperative than people who do not [48].

Although they were not very generous, people in small

societies were no less likely to engage in 2PP than people

in larger societies, suggesting they expect to get a fair

share even when they do not want to give a fair share.

This is more consistent with demand sharing than reci-

procity. Such a demand for equity is what explains the
Proc. R. Soc. B (2011)
egalitarianism of hunter–gatherers. A notable downside

to egalitarianism is the inability to solve many collective

action problems [49]. Stratification can emerge in

response to falling per capita benefits resulting from

increasing group size [50]. The levels of political organiz-

ation familiar to anthropologists (bands, tribes,

chiefdoms, states) correspond to increasing population

and stratification, along with the cooperation and punish-

ment norms that help manage the increasing number of

collective action problems [51].

In contrast to our expectation that ‘altruistic’ 3PP would

be less common than the impulsive, ‘spiteful’ reaction of

2PP across all societies, our results tell a different story.

Not only did larger societies engage in significantly more

3PP than small societies, 3PP was actually significantly

higher than 2PP in large societies. 3PP appears to be the

purest expression of social norm enforcement. We suggest

that signalling one’s generosity and cooperativeness pays

off in large societies.

Some foragers have been described as strong norm

enforcers who go so far as to carry out third-party

executions [52]. It appears, however, that hunter–

gatherers do much less of this than all other kinds of

societies [46,53–57]. The cases cited nearly always turn

out to be people killing someone who is trying to boss

them around and are, therefore, 2PP rather than 3PP,

even when the killing is carried out by a group [46]. To

see why, consider the example of cueing in line. When

someone breaks in line in front of you and you reprimand

them, this is 2PP even if others in line behind the cheater

subsequently join in the punishment (group 2PP). On the

other hand if you reprimand someone who breaks in

line behind you, this is purely ‘altruistic’ 3PP. Hunter–

gatherers have much more individual autonomy than

people in larger societies—and when they do enforce

norms it is more often 2PP than 3PP.

Those who propose that strong reciprocity (or group

selection) explains the origins of human cooperation

view the costly rejection of low UG offers (2PP) as altruis-

tic. They suggest that 2PP benefits other group members

by discouraging future defections more than it benefits

the punisher herself (altruistic spite) [8]. However,

hunter–gatherer local groups tend to be ephemeral

because group membership is fluid, so any benefits

going to group members from someone punishing a

defector are short-lived as camp membership changes.

The reputation of the ‘spiteful’ punisher, on the other

hand, follows her from group to group. We therefore

view such 2PP as selfish ‘spite’ that is likely to benefit

the punisher who gets a reputation as someone who will

not tolerate defection and is therefore less likely to be

the target of future defections [58–60]. We think ethnic

population is more meaningful than local group popu-

lation in terms of norms (especially among foragers)

because members of a local group frequently change

but one belongs to one’s ethnic group for life.

The conditions for cooperation are more challenging

in larger societies owing to the greater temptation to

defect when there is greater status variation and wealth

disparity, and when anonymity means defectors may go

undetected. It is also more difficult to keep track of inter-

actions with more people [61]. We propose that larger

societies which hit upon 3PP institutions had an advan-

tage solving collective action problems (electronic

http://rspb.royalsocietypublishing.org/
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supplementary material, appendix S1.10). The resulting

cooperation raised the limits on manageable population

size preventing such societies from fissioning, allowing

them to expand and exterminate or assimilate other

groups.

Unlike humans, chimpanzee show no altruism or spite

in these games—only selfishness [62]. When people play

the UG against a computer, P2’s will accept much

lower offers because the computer has no social norms

and there is no way to influence it to cooperate through

spiteful rejections [63]. The frequent 2PP in all human

societies, small and large, illustrates that what is special

about humans is the willingness to be spiteful to force

cooperation. We include the single quotes around spiteful

because we do think it probably results in a reputation

that pays in the long-run, possibly as part of a

partner-switching strategy of dealing with unfair partners.

In summary, we show that people in very small-scale

societies are less generous and are less willing to engage

in 3PP than people in large societies. However, they are

no less willing to engage in 2PP (see the electronic

supplementary material, appendix S1.11). Despite fora-

gers’ relative inability to solve some collective action

problems, life in small societies is not Hobbesian (see

the electronic supplementary material, appendix S1.12).

2PP (in addition to nepotism and mutualism) is enough

to ensure cooperation where there are fewer demanding

collective action problems. It is mainly ‘spiteful’ 2PP

that is relevant for understanding the origins of human

cooperation.
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