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Cooperation is crucial to our survival and social success.

People typically choose their social partners (e.g., friends,

allies, mates), which allows us to avoid bad partners and

preferentially interact with better ones. This creates a biological

market where people prefer to associate with others who are

willing and able to confer benefits upon partners. In such a

market, it pays to compete to be (or appear to be) more willing

and able to help than competitors are, causing an arms race

over any behaviour that signals these traits — including

generosity. Biological markets help us understand why we

choose the partners we do, when and why people are

cooperative and fair (and to what extent), and why individuals

differ on these traits.
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Humans rely on cooperation for survival and success in

social competition. Accordingly, we possess powerful

emotions that lead us to value others (including non-

relatives), coordinate for mutual benefit, and help others

even at temporary cost to ourselves. From an evolutionary

perspective, for such cooperative sentiment to evolve,

helpers must receive corresponding benefits that out-

weigh the costs of helping (if any). Thus, much evolu-

tionary research seeks to identify these benefits in order

to understand why our cooperative sentiments exist, and

how best to stimulate them.

Traditional research approaches have studied reciprocal

exchange of benefits with fixed partners, such as playing

‘Tit-for-Tat’ in a Prisoner’s Dilemma, or giving to receive

help from others in an existing network of ‘indirect reci-

procity’. More recent approaches have extended these

models to also examine the role of partner choice in foster-

ing cooperation, including in mutualisms. These new

approaches give insight into how people choose and attract

friends, allies, coalition members, mutualistic collaborators,

and mates (henceforth collectively known as ‘partners’).

Partner choice and biological markets
The most basic partner choice is the ability to leave bad

partners or reject them outright. Theoretical and experi-

mental work both show that this ability helps cooperators

to preferentially assort with each other, resulting in more

cooperation (Table 1). Such strategies require little cog-

nitive complexity, which increases their generality be-

cause they apply across multiple kingdoms of life.

Strategies become more complex when organisms can

actively choose partners from available alternatives, and

this also results in higher cooperation (Table 1). Because

people do not interact equally with everyone, there is

market-like competition for the ‘best’ partners, in what is

known as a biological market [1]. The best partners are

those most willing, able, and available to confer benefits,

either intentionally or incidentally [2��]: choosing part-

ners (consciously or not) based on these characteristics is

highly advantageous [3]. As such, biological markets

likely shaped the evolution of our proximate social emo-

tions (e.g., liking, attraction, closeness) such that we value

and partner with the best partners available to us.

The best-known biological market is the mating market:

organisms choose mates based on cues of direct benefits

(e.g., resource provisioning) or indirect benefits (i.e.,

genetic quality for offspring), and also compete to appear

as better mates. Some individuals are more desirable

partners, i.e., they have higher market value. However,

sexual selection is just one component of the broader

category of social selection [4]. As such, researchers now

recognize that many principles of partner choice apply to

both mating and non-mating relationships. These prin-

ciples include a focus on the supply and demand of various

commodities; the costs and benefits of choosing and

attracting partners; the total benefits provided by a partner

(including mutualistic benefits); one’s generosity relative

to others (instead of absolute levels of generosity); the

signals used to communicate benefit-conferral; and the

effects of one’s own market value on behaviour [2��].

How to choose partners
People choose partners based on cues of their ability,

willingness, and availability to confer benefits on the
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chooser (reviewed by [2��]). These cues affect our emo-

tional responses, such as how much we ‘like’ someone,

which then influences who we try to befriend and ally

with.

Cues of ability to confer benefits
Many actions function to signal one’s ability to confer

benefits on partners, from athletic displays for signalling

physical abilities, conspicuous consumption for signalling

wealth (e.g., [5]), frequent affiliation with high status

individuals to signal social connectedness, even war her-

oism signalling strength and courage [6]. Extravagant

generosity may do the same, including philanthropy to

signal wealth, or sharing hunted game to signal physical

abilities (e.g., [7]). These examples are reliable signals of

underlying qualities because they would be impossible or

disproportionately costly for those who do not possess

those qualities [8�].

People tend to target wealthy, high-ability, and well-con-

nected individuals for partnerships because of the benefits

of pairing with them. Thus, people who are central in social

networks receive more generosity from friends [9],

healthy-looking people are more likely to have their trust

reciprocated [10], and those wearing luxury brands are

more likely to be hired or have their requests granted

[5]. This principle generalizes beyond humanity: even rats

and trout will cooperate more often with partners who are

more effective or productive collaborators [11,12].

Cues of willingness to confer benefits
Good partners are not only able to confer benefits, but

willing to do so. Indeed, the latter is deemed more

important among hunter gatherers [13]. Many traits that

we deem ‘nice’ are cues of others’ willingness to confer

benefits [14]. For example, charitable giving is seen as a

cue of trustworthiness [15], especially when the giver

receives no personal benefits for giving [16]. Benefits to us
are especially valued: ‘friends’ are partners who greatly

value us and are emotionally committed to conferring

benefits upon us, and vice versa. We distinguish between

true friends and ‘fair weather friends’ by the attention they

give us [17], especially when such attention is costly [18];

those who do not honestly value us would rather invest

their limited attention elsewhere [19]. We can also assess

others’ cooperativeness based on whether they deliberate

before helping, because good allies (e.g., true friends) help

without calculating the costs [20�]. These various actions

become inputs in our estimations of others’ future behav-

iour towards us (see [21], on ‘welfare trade-off ratios’),

which then affects who we trust and partner with.

Optimal choosiness
One’s optimal level of choosiness depends on multiple

factors. The costs of assessing partners (and rejecting some)

are only worthwhile if there are multiple candidates to

choose from [22], if those potential partners differ enough

in quality [23�], and if the chooser is desirable enough to

attract its top choice(s) [24]. Otherwise, choosiness does

not pay. To reduce competition, it pays to pursue partners
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Table 1

Sample of recent theoretical and experimental studies on cooperation under partner choice.

Type of model or experiment Sample finding and illustrative reference

Theoretical models and computer

simulations of ostracism and

rejection

1. The ability to leave [53] or ostracize [54] partners helps cooperators to assort with each

other, allowing cooperation to evolve

2. Organisms divide resources unfairly when their partner has no outside option, but fairness

evolves when organisms can seek better offers elsewhere [55]; reviewed by [49��]

3. Cooperation and choosiness coevolve to high levels when individuals can assess and

reject potential partners before interacting [23�]

Humans in dyadic bargaining

games and cooperative group

games

1. Participants divide money more evenly in bargaining games when their partner can seek

better options [56]

2. Participants cooperate more in cooperative group games when they can use gossip to

exclude or ostracize non-cooperators [57]

3. The threat of ostracism increases cooperation more than intergroup conflict does [58]

Humans in artificial social networks

with passive choice (the ability to

leave or reject partners)

1. Participants are more likely to cooperate when they can break or reject links with non-

cooperators than when they are forced to interact [59]

2. The level of cooperation depends on how easily or frequently one can break links with non-

cooperators [60]

3. High costs for switching partners affect participants’ willingness to switch but not their

cooperation, suggesting that the threat of abandonment alone is sufficient to incentivize

cooperation [61]; see also [62]

Humans in artificial social networks

with active choice (the ability to

approach specific individuals)

1. Cooperation is even higher when participants have information about others in the

population, because they use this information to selectively approach cooperators [63]

2. More information about the pool of potential partners results in better assortment and

higher cooperation [64]

3. Cooperation suffers when information about others is too costly to be worth using [65]
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