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Researchers have struggled to obtain a clear account of the evolution of prosocial behaviour despite
a great deal of recent effort. The aim of this review is to take a brief step back from addressing the
question of evolutionary origins of prosocial behaviour in order to identify contextual factors that are
contributing to variation in the expression of prosocial behaviour and hindering progress towards
identifying phylogenetic patterns. Most available data come from the Primate Order, and the choice of
contextual factors to consider was informed by theory and practice, including the nature of the rela-
tionship between the potential donor and recipient, the communicative behaviour of the recipients, and
features of the prosocial task including whether rewards are visible and whether the prosocial choice
creates an inequity between actors. Conclusions are drawn about the facilitating or inhibiting impact of
each of these factors on the expression of prosocial behaviour, and areas for future research are high-
lighted. Acknowledging the impact of these contextual features on the expression of prosocial behaviours
should stimulate new research into the proximate mechanisms that drive these effects, yield experi-
mental designs that better control for potential influences on prosocial expression, and ultimately allow
progress towards reconstructing the evolutionary origins of prosocial behaviour.
� 2012 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Prosocial behaviour is any behaviour performed by one indi-
vidual to alleviate another’s need or improve their welfare. Despite
much research effort, there has been a struggle to obtain a clear
account of the phylogenetic emergence of prosociality (Silk 2008).
This may in part be because of the variation in circumstances that
surround prosocial opportunities, as it is becoming increasingly
evident that prosocial expression is largely affected by context
(Cronin et al. 2010; Horner et al. 2011; Skerry et al. 2011). As will be
discussed in turn, there are reasons to predict that the social rela-
tionships, behaviour of the subjects and the task design have
influenced the expression of prosociality in experiments; the goal
of this review is to make sense of the directionality of these influ-
ences and remobilize progress towards understanding the evolu-
tionary origins of prosociality.

This review focuses on low-cost, simple behavioural acts char-
acterized by one individual transferring a resource or allowing
resource access to another. This scope has been chosen because
paradigms that involve the provisioning of tangible resources to
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another have becomewidely used and are leading to the generation
of hypotheses that involve the integration of numerous indepen-
dently conducted experiments (e.g. Warneken & Tomasello 2009a,
b; Silk & House 2011). Thus, there exists a potentially rich source of
comparative data that is poised to advance understanding of
evolutionary trends in this domain of prosociality, once contextual
influences are understood. Most data are from studies of
nonhuman primates; in the last 10 years there have been over 30
experimental assessments of prosociality in nonhuman primates.
Therefore, this review focuses primarily on nonhuman primates
with data from other taxa included when available. The study of
prosocial behaviour of humans, and children specifically, has a long
history of experimentation that has been reviewed elsewhere (see
Hay et al. 1999; Eisenberg et al. 2006; Warneken & Tomasello
2009b); however, an evaluation of how the contextual influences
investigated here have influenced prosociality in children is
included in the conclusion.

Two paradigms have been commonly used to measure proso-
ciality. The first is the prosocial choice task (e.g. Silk et al. 2005). In
this task, the potential donor (hereafter ‘donor‘ or ‘actor’) is typi-
cally offered the choice between one of two options. The first option
provides a reward to the donor and the potential recipient (here-
after ‘recipient’), commonly referred to as the ‘1/1’ option to denote
that one reward is acquired by the donor and one reward by the
by Elsevier Ltd. All rights reserved.
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recipient. The second option provides a reward for the donor only
(the ‘1/0’ option). The effort required is the same for both choices;
the choices differ only by whether or not the recipient receives
a reward. The proportion of trials on which donors choose the
prosocial option is often compared with a control condition in
which no recipient is present. All of the studies reviewed below
have controlled for the possibility that the behaviour can be
explained by a simple preference for the option with greater
rewards. Evidence of prosociality is assumed if the donor chooses
the prosocial option more often when a recipient is present than
absent.

The second paradigm is the out-of-reach task, which measures
instrumental helping (e.g. Warneken et al. 2007). In this task,
subjects are exposed to a scenario in which an individual (the
recipient) appears to be in need of an object that is out of their
grasp but accessible by the subject. Subjects are tested for whether
or not they retrieve the item and transfer it to the recipient. In the
control condition, often the same items and individuals are present
but the recipient does not demonstrate need for the object.

An analysis of contextual influences is of additional impor-
tance given that prosocial reports are often based on small effect
sizes. Stevens (2010) provided a summary that made clear that
characteristically small effects are being interpreted as evidence
of prosociality in nonhuman primates. The point here is not to call
into question whether these small effects reflect a capacity for
prosociality that is of biological importance (but see Stevens
2010), but to highlight that prosociality may be difficult to
measure reliably and understanding contextual influences is of
utmost importance.

In sum, the aim of this review is to step back from the broader
questions about the evolutionary origins of prosociality in order to
examine contextual features that contribute to intraspecific and
interspecific variation. The review concludes with a summary of the
directionality of the impact of each of the factors; throughout the
review identification of possible interactions between contextual
factors and suggestions for future research to understand the
mechanisms that generate these trends are integrated. Because
questions about the evolutionary origins of behaviour require
a comparative approach, it is paramount that researchers recognize
the implications of slight differences in design that may influence
findings. By taking note of these features, researchers will be better
positioned to design experiments that allow careful, confident
comparisons within and between species, and ultimately be able to
formulate testable hypotheses about the origins of prosociality in
primates, both human and nonhuman.
SOCIAL RELATIONSHIP BETWEEN DONOR AND RECIPIENT

One potential influence that has caught the attention of
researchers is the impact of social relationships on prosocial
behaviour. Trivers’s (1971) theory of reciprocal altruism provides
an ultimate, evolutionary explanation for helpful acts that occur
between individuals in close relationships. At a proximate,
psychological level, individuals may prefer to aid those with
whom they share close social bonds (Preston & de Waal 2002).
Nonhuman primates form select, stable, close social relationships
that can be identified by persistent patterns of preferential
proximity, frequent affiliation and rare aggression (Silk 2002). de
Waal & Suchak (2010) argued that a simple behavioural bias to
direct prosociality towards those with whom an individual shares
a bond will result in a balance of favours; this account does not
require complex cognition. Thus, one contextual feature that is
likely to influence prosociality is the social relationship between
actors.
Donor and Recipient are Close Social Partners

In one study that directly tested the hypothesis that prosociality
would increase with social closeness in nonhuman primates, de
Waal et al. (2008) trained capuchin monkeys, Cebus apella, to
differentiate between arbitrary items (‘tokens’) that represented
selfish and prosocial options. When the actor selected the selfish
token and gave it to the experimenter, the experimenter handed
a reward to the actor only; when the actor selected the prosocial
token, the experimenter provided a reward to both the actor and
the recipient (a symbolic version of the 1/1 versus 1/0 prosocial
choice task). By utilizing long-term observational data, the authors
investigated whether prosocial responses increased with social
closeness. As predicted, capuchins chose more prosocial tokens on
behalf of individuals with whom they shared closer social bonds
(kin and nonkin), and prosocial choices increased as subjects
gained more experience of rewarding their partners.

Recently, Horner et al. (2011) employed a similar paradigm to
investigate prosociality of seven female chimpanzees, Pan troglo-
dytes. In this study, actors were offered a bucket of prosocial (1/1)
and selfish (1/0) tokens. The researcher placed one food reward in
front of the actor and one in front of the recipient, and if the actor
selected a prosocial token, the experimenter handed each chim-
panzee the food in front of them. If the actor chose the selfish token,
the experimenter handed the actor the food but retrieved the food
that was placed in front of the recipient. Actors were tested with
three partners: one with whom they shared a relationship that had
high scores on affiliation measures, one neutral and one low. The
authors reported a positive effect of prosociality, but found no
relationship with affiliation measures. There was also no effect of
kinship or dominance (see Dominance Asymmetry between Donor
and Recipient, below). The sample size was small and the authors
did not report on the variation in affiliation measures, so it is
difficult to know whether low statistical power accounts for the
null effect.

Additional information about the influence of social relation-
ships on prosociality comes from studies of tamarins and marmo-
sets (family Callitrichidae). Callitrichids live in family groups
consisting of a single breeding pair that forms a long-term, socially
monogamous bond and their offspring. The breeding pairs have
strong social bonds and are frequently engaged in sexual and
affiliative (huddling, grooming) behaviours. Cottontop tamarins,
Saguinus oedipus, tested on the prosocial choice task with their
monogamous mates were more likely to choose the prosocial
option over the selfish option, but this difference only emerged in
a paradigm inwhich tamarins had ample opportunity to experience
both options (Cronin et al. 2009, 2010). When tamarins could
repeatedly pull (or refrain from pulling) a single 0/1 tray, they
continued pulling when their mate was present to receive the
reward and pulling was extinguished when their mate was absent.
This pattern suggests that tamarins found it rewarding to provide
benefits to their long-term mates. In a later study, Stevens (2010)
compared tamarins’ prosocial choices for mates and strangers. An
overall prosocial effect when comparing partner present versus
absent conditions was not found (replicating Cronin et al. 2009),
but tamarins provided more rewards to mates than strangers,
supporting the interpretation that relationship quality impacts
prosociality.

A recent study by Chang et al. (2011) provides additional
evidence for an influence of social relationship on prosociality.
Rhesus macaques, Macaca mulatta, were tested with a familiar and
a less familiar partner. The authors utilized instrumental and
Pavlovian conditioning to associate the following reward scenarios
with unique visual cues: juice delivered to the actor only (1/0),
the actor and the recipient (1/1), the recipient only (0/1) or nobody
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(0/0). The macaques were later provided with forced-choice trials
between the visual cues that had been associated with each of the
reward distributions. Although there were only two donor subjects,
the macaques demonstrated a preference for (0/1) over (0/0) for
familiar recipients more so than for less familiar recipients (see also
Masserman et al. 1964 in which macaques preferentially avoided
delivering a negative stimulus to closer social partners).

Investigating the impact of social relationships on prosociality
is a challenging endeavour requiring either a larger sample size
than available to many researchers or a longitudinal approach
investigating prosocial responses over the development of
a relationship. Results support the theoretical predictions that
prosociality is more likely between individuals who share a close
social bond; however, the mechanism supporting this effect is
not known and given the prevalence of null results it is clear that
close social bonds are not sufficient to produce prosocial
responses Pelé et al. 2009 (see also Silk et al. 2005; Vonk et al.
2008; Massen et al. 2011). The temporal patterns of prosocial
responses in some studies raise the intriguing suggestion that
actors experience the rewards of others when providing benefits
to close social partners, providing one proximate mechanism that
facilitates prosocial responses between close social partners
(de Waal et al. 2008; Chang et al. 2012). To evaluate this potential
mechanism further, it would be beneficial if reports included the
time course of prosocial responses. If animals are experiencing
rewarding properties from providing benefits to close social
partners, it will be important to consider that prosocial effects
may be strongest among close social partners late in experi-
ments. Regardless, when comparing across studies it is prudent
to acknowledge that closely associated individuals will have
a higher probability of demonstrating prosociality than distantly
associated individuals.

Dominance Asymmetry between Donor and Recipient

In many primate species, dominance hierarchies dictate priority
of access to resources such as food, and subordinate individuals
may concede resources to more dominant individuals to avoid
aggression (Preuschoft & van Schaik 2000). Therefore, if investi-
gations of resource transfer reflect naturally occurring patterns of
resource allocation, one would predict that prosociality would be
more likely to occur on behalf of dominant rather than subordinate
recipients. That is, one would expect benefits to be transferred ‘up’
the hierarchy.

Yamamoto et al. (2009) tested pairs of unrelated, adult female
chimpanzees with known dominance relationships in side-by-side
booths with desirable fruit juice located just outside. The subjects
required a unique tool to access the juice in front of their own
booth, but each subject’s tool was located inside the partner’s
booth. The authors reported a prosocial effect in this study; chim-
panzees transferred tools that were useful to the partner more
often than tools that were not (see also Yamamoto et al. 2012). The
authors also tested mothereoffspring pairs; they showed a similar
effect. Furthermore, subordinate individuals transferred the tool to
dominant partners more often than the reverse. However, only
three females were tested (in three pairwise combinations) so this
effect of dominance should be considered in concert with addi-
tional studies.

An additional account of prosociality directed up the hierarchy
in chimpanzees comes from Melis et al. (2011). In this study,
a donor and recipient were housed across from each other;
between them was a ramp with a reward positioned for delivery
to the recipient’s room. The reward was held back by a chain that
the donor could release. The authors reported a positive effect of
prosociality; however, this effect was limited to a comparison
between active recipients who made loud noises (for example by
banging the chain or bars) and an empty cage; chimpanzees did
not provide significantly more rewards to a passive recipient than
they did to an empty cage. Whether the donors were acting in
order to cease the noise created by the recipient or responding
prosocially to expressions of interest in the reward is unclear (see
Direct Requests for Assistance, below). This study, however, did
report a trend for more prosocial choices made by subordinate
individuals on behalf of dominant individuals, in line with the
tool transfer results reported for chimpanzees (Yamamoto et al.
2009).

Although these results suggest that chimpanzees directed pro-
social responses up the hierarchy, the prosocial choice task utilizing
tokens described above also argued for a positive effect of proso-
ciality in chimpanzees but in contrast found a trend for higher
ranking individuals to be more prosocial than lower ranking indi-
viduals (Horner et al. 2011). Therefore, it is currently unclear
whether rank provides any predictive value for the direction of
prosociality in chimpanzees.

Outside of chimpanzees, a pattern emerges that indicates pro-
sociality is more often directed down the hierarchy. Takimoto et al.
(2010) tested four capuchin monkeys, each with a dominant and
subordinate recipient on a modified version of the prosocial choice
task and found a prosocial effect when the actors were tested with
subordinate but not dominant recipients. The same pattern was
found in a study of capuchin monkeys by Lakshminarayanan &
Santos (2008) although all subjects were tested with a single,
low-ranking recipient.

Prosociality directed down the hierarchy has been reported for
multiple species of macaques. Dominant longtailed macaques,
Macaca fascicularis, made more prosocial choices overall than did
subordinate macaques tested on the prosocial choice task (Massen
et al. 2010), although the relative rank distance between actors and
recipients was not as important as the absolute rank position held
by the actor. Among these animals, rank mattered more than
relationship quality (assessed by time in contact and grooming;
Massen et al. 2011). In Chang et al.’s (2011) study of vicarious
reward in rhesus macaques described above, prosocial responses
were more often directed from dominant towards subordinate
individuals. Finally, the same directional effect of rank has been
reported for macaques tested on the 1/1 versus 1/0 prosocial choice
task (Colman et al. 1969) and on a task that measured the duration
of food access permitted to another individual (Schaub 1996). In the
latter report, rank was found to influence findings whereas kinship
was not.

In sum, the evidence suggests that outside of chimpanzees,
prosociality is more often directed down the hierarchy, with
dominant individuals showing more prosocial actions on behalf of
individuals subordinate to them. Some authors (e.g. Massen et al.
2010) have interpreted this effect as consistent with the honest
signalling or handicap principle proposed by Zahavi (1977), which
predicts dominant individuals will behave in ways that benefit
others in order to advertise their dominance, but this remains to be
tested. At a proximate level there may be many influences that
result in prosociality occurringmore often by dominant individuals.
For example, dominant individuals may be more likely to approach
the apparatus, they may be less anxious when near desirable
resources and be better able to evaluate the choices presented, or
perceive a greater chance of obtaining food for themselves once it is
in the possession of a subordinate individual. To determine the
proximate mechanisms that lead to prosociality being directed
down the hierarchy, it is necessary for researchers to report the
behaviour of subjects both before and after the resources are allo-
cated and not simply the relative amount of prosocial and selfish
choices.
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THE BEHAVIOUR OF THE RECIPIENT

In many designs, recipients are positioned near a desirable
resource but unable to access it alone. Often the recipients
demonstrate their motivation to obtain the resource by reaching
out towards it or vocalizing (e.g. Burkart et al. 2007; Cronin et al.
2009). Prosociality may be more likely when recipients are dis-
tressed and expressing interest in the reward. Preston & de Waal
(2002) and de Waal (2008) formulated the perception action
mechanism (PAM) model, which proposes that one individual (the
actor) has access to the subjective state of another (the recipient)
through emotional contagion characterized by activation of the
actor’s own neural and bodily representations. The actor, in a sense,
shares the recipient’s emotions and needs, which fosters behav-
iours that improve the emotional state and alleviate the needs of
the recipient. Furthermore, this model predicts that emotional
contagion will be stronger between individuals who are socially
close, as these individuals will identify more easily with the state of
the other. Therefore, there may be an interaction between rela-
tionship quality, discussed above, and behaviour such that signals
of need increase prosociality on behalf of close social partners more
so than distant ones. The following sections focus on the results of
prosocial experiments that have reported the behaviour of the
recipients, treating separately cases in which the recipient is
expressing interest in the reward and cases in which recipients
actually direct requests towards the actor, as these categories of
behaviour may differ in their effectiveness at eliciting prosociality
(e.g. Warneken et al. 2007).

Recipient Expresses Interest in the Reward

Chimpanzees and capuchin monkeys have been tested in the
out-of-reach paradigmwith a human experimenter as the recipient
(Warneken et al. 2007; Barnes et al. 2008). In these studies, both
species helped on low (but not high) effort versions of this task
more often when the human reached out for the reward compared
to when they did not. The chimpanzees became less responsive to
the reaching signal over the course of the experiment, and in both
species helping behaviour was maximally seen in about half of the
trials. Thus reaching by human experimenters may have a moder-
ately positive effect on prosociality in the case of nonfood rewards.
However, one cannot be sure the subjects were interpreting the
intraspecific communication as the experimenters intended, and it
is difficult to discern howpositive results translate into interspecific
interactions. Therefore the following discussion focuses on studies
that investigated whether subjects behave prosocially towards
conspecifics expressing interest in the item, rather than humans.

In one comprehensive experiment Pelé et al. (2009) investigated
whether any of the four nonhuman great ape species would
provide an out-of-reach token (valuable to the recipient only) to
a conspecific. Only orang-utans, Pongo pygmaeus, regularly held out
their hand in an open-handed begging gesture or pointed directly
at tokens that were in the possession of their partner, and they
were also the only species that regularly transferred tokens
between partners. In this and a subsequent study (Dufour et al.
2009), subjects were more likely to receive a token from their
partner if they were expressing interest via an open-handed beg or
pointing at the token. However, the effectiveness of the gesturing
decreased throughout the study. Reaching out towards the item did
not continuously elicit a prosocial response, even from individuals
who had been previously responsive to the signal.

In an early study of prosociality spanning rhesus macaques,
pigtailed macaques, Macaca nemestrina, spider monkeys, Ateles
geoffroyi, capuchin monkeys and hamadryas baboons, Papio ham-
adryas, Wolfle & Wolfle (1939) presented subjects with the option
to pull a cord to provide a reward to their partner. The authors
included a ‘screen‘ condition in which the donor could see the
recipient but not whether there was a food item on the tray. The
authors surmised that if the donors were attending to the behav-
iour of the recipients (which often included reaching), they would
pull on food-present trials more often than on food-absent trials
even though they could not see the food. None of the nonhuman
primates pulled more often in the screen condition when food was
present compared to absent, indicating that the subjects were not
reacting to the behaviour of their partners. Expressing interest in
the rewards may have facilitated prosocial responses in one non-
primate species tested recently on the prosocial choice task; jack-
daws, Corvus monedula, made more prosocial choices when
recipients approached the food compared to when they were at
a distance. The authors attributed this effect to local or stimulus
enhancement rather than an increased appreciation of the part-
ner’s need (Schwab et al. 2012).

Reaching towards the reward has not facilitated prosocial
responding in any nonhuman primate tested in the prosocial choice
task. Chimpanzees failed to choose the prosocial option when
a partner was present to receive the reward compared to when
a partner was absent (Silk et al. 2005; Jensen et al. 2006) and
when chimpanzees reached out towards the reward, actors were no
more likely to choose the prosocial option (Vonk et al. 2008). Cot-
tontop tamarins provided fewer rewards to partners on trials during
which their partner reached out for the reward compared to trials
when they did not (Cronin et al. 2009). Although cooperatively
breeding common marmosets did show prosociality on the proso-
cial choice task, reaching for the reward had no effect (Burkart et al.
2007). Burkart et al. argued that the marmosets exhibited ‘unso-
licited prosociality’, that is, marmosets were motivated to act in the
best interest of others regardless of whether the recipient demon-
strated interest. Given that the natural behaviour of cooperatively
breedingmarmosets and tamarins involvesmuch collaborative care
and passive and active food sharing this may be possible (Snowdon
& Ziegler 2007), but prosocial responses were not near ceiling and it
is unclear how a species that has evolved prosocial motivations
would be immune to this behavioural indication of need. (See Jaeggi
et al. 2010 for a review of naturally occurring food sharing in
primates and responses to signals of need.)

If a prosocial effect is found but behavioural signals of need do
not increase prosociality, it would be of interest to investigate
whether there may be a more parsimonious explanation for the
apparent unsolicited prosociality. One possibility is that the
subjects are interpreting the situation differently from what
the experimenters intended (e.g. subjects perceive they can
somehow obtain the food for themselves, but when the recipient
reaches for the reward donors deem it less likely that they will
obtain it for themselves, and reduce their ‘prosocial’ actions). A
second possibility is that subjects possess some prosocial motiva-
tions but that the behaviour of the recipient is increasing the
subject’s own interest in the food and minimizing the attention
paid to the recipient’s potential benefit. The conclusion of unso-
licited prosociality requires careful ruling out of other explanations.

Taken together, findings indicate that the recipients’ expression
of interest in rewards, often measured via reaching, does little to
facilitate prosociality in nonhuman primates. In some great apes,
expressions of interest in out-of-reach tasks may increase prosocial
responses initially but the effect appears to wane. Why prosocial
responses do not increase when recipients express interest in the
rewards is not clear, although the pattern is apparent across
multiple studies employing the prosocial choice task. Determining
why this is the case should be an important aimmoving forward, as
one reason may be that the subjects are not interpreting the task as
the experimenters have intended. None the less, when synthesizing
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results across multiple studies, researchers should bear in mind
that the opportunity for the donor to observe the recipient’s
interest in the reward does not necessarily increase the likelihood
of a prosocial reaction on these tasks, and may even inhibit it.

Direct Requests for Assistance

When the recipient unambiguously directs behaviour towards
the actor rather than the reward, the behaviour is better described
as a direct request. Direct requests have been hypothesized to
increase prosociality because the goals of the recipient are more
salient (e.g. Warneken et al. 2007; Yamamoto & Tanaka 2009a).
Among nonhuman primates, direct requests have only been re-
ported for chimpanzees (with the potential exception of the orang-
utan behaviour reported in Pelé et al. 2009; Dufour et al. 2009,
above). Yamamoto & Tanaka (2009b) tested chimpanzees in side-
by-side testing booths and provided them with tokens that, when
inserted into a vendingmachine, produced a reward for the partner.
One subject adopted the strategy of physically ‘nudging’ the
partner, that is, reaching through a small opening in the clear
divider that separated booths and pushing on the partner’s
shoulder. This behaviour increased token insertion by the ‘nudged’
animal. When chimpanzees needed tools to access juice outside
their testing booth (Yamamoto et al. 2009, 2012), there was an
increase in tool transfers following requests by the recipients,
which took the form of reaching out towards and vocalizing at the
partner. Likewise, in the study described above in which chim-
panzees could release a chain to deliver food to their partner,
chimpanzees released the chainmore oftenwhen their partner was
making a noise with the chain, interpreted by the authors as
a request (Melis et al. 2011). In contrast, Horner et al. (2011) re-
ported that the chimpanzees tested in the prosocial choice task
with tokens did not increase prosocial responses following direct
requests or pressure, but did not differentiate between the two.

In sum, requests that are unambiguously directed at donors
rather than the rewards have been slightly more effective, but
reports of direct requests have been rare and to date limited to
chimpanzees. Moving forward, it will be important to distinguish
between direct requests and harassment (Gilby 2006), as the
motivation to transfer resources following each may differ. Noting
whether direct requests occur during future experiments is of
interest for at least two reasons. First, if direct requests occur, this
provides some indication that the subjects involved in the study
have a thorough understanding of the experimental set-up and
which individual is responsible for the distribution of rewards.
Second, if a lack of understanding of the goal of the recipient is
impeding prosociality, as has been argued by Warneken et al.
(2007; but see Yamamoto et al. 2012), direct requests are argu-
ably the most straightforward expression of the recipients’ goals.
Therefore, if researchers report the lack of a prosocial effect in cases
where direct requests are occurring, this would provide strong
evidence against prosocial preferences.

FEATURES OF THE TASK

The Presence of Desirable Food

The following section focuses on the influence of food visibility
on prosociality. Hirata (2007) argued that, at least in the case of
chimpanzees, the presence of food may elicit competitive, selfish
aspects of behaviour and mask the expression of prosociality. This
effect is likely to differ by species depending on the amount of
species-typical food competition (see also Hare et al. 2007; Wobber
et al. 2010). Therefore, to determine whether the presence of food
inhibits prosociality, experiments with and without visible food
rewards conducted within the same species are compared here,
first for chimpanzees and then for capuchin monkeys. These two
species are chosen because they have been subjects of multiple
prosocial experiments that have varied on this dimension and
reportedly differ in species-typical feeding tolerance (de Waal et al.
2008).

To date, no chimpanzee study has demonstrated prosocial
behaviour when the task involved visible food. At least three
experimental attempts have been made. Both Silk et al. (2005) and
Jensen et al. (2006) presented chimpanzees with trays baited with
fresh fruits in the 1/1 and 1/0 reward distributions and chimpan-
zees were not prosocial. Likewise, in a study by Brosnan et al.
(2009) designed to investigate whether reciprocity would facili-
tate prosocial responses, chimpanzees could act prosocially and
transfer chocolate bars to conspecifics and again there was no
prosocial effect.

In contrast, designs that conceal or distance food rewards from
chimpanzees have produced some positive results. Warneken et al.
(2007) trained subjects to pull out a pin attached to a chain that was
securing a door shut. Once the pin was removed, the chain was
relaxed and the door could be opened that allowed a recipient to
access food. The donor could see the recipient but not the food, and
chimpanzees behaved prosocially, presumably responding to the
behaviour of the recipient. Additionally, small positive effects were
obtained with chimpanzees in other studies when the actor’s
access to the food was blocked by multiple barriers (Melis et al.
2011), when the food rewards were concealed in wrapping
(Horner et al. 2011), and when the recipient’s reward was not
visible while the subject made choices (Yamamoto et al. 2009,
2012).

Therefore, food visibility is one factor that appears to decrease
the likelihood of prosociality by chimpanzees in captive settings.
However, simply concealing food is not sufficient to elicit prosocial
reactions in chimpanzees; in three experiments reported by Pelé
et al. (2009) utilizing token exchange, subjects did not spontane-
ously transfer tokens to partners who could then exchange the
tokens for food rewards. Similarly, Vonk et al. (2008) concealed the
food in the prosocial choice task in shredded paper inside a plastic
ball and a prosocial effect was not found.

In contrast, capuchin monkeys typically show more tolerance
and less competition over food (de Waal et al. 2008), so the
presence of food in the environment of the actor may not be as
detrimental to capuchin prosociality. Unlike chimpanzees,
evidence for prosociality has emerged from methodologies in
which food is visible to the actors during decision making.
Lakshminarayanan & Santos (2008) presented capuchins with
a version of the prosocial choice task in which one tray was baited
with a high-value food reward for both actors and the other tray
was baited with a high-value food reward for the donor and
a lower value food reward for the recipient (high/high versus high/
low), and capuchins chose the high/high tray more often when
a partner was present than absent. At least two other prosocial
choice tasks with capuchins involving visible food also yielded
positive results (Brosnan et al. 2010; Takimoto et al. 2010). From
these studies and from studies demonstrating prosociality when
food rewards are not a salient design feature (e.g. Westergaard
et al. 2007; Barnes et al. 2008), it seems that prosociality by
capuchins is not inhibited by the presence of desirable food items
as it is in chimpanzees.

In sum, the presence of visible, desirable food may be an
inhibiting influence on prosocial expression in nonhuman primates
but this effect may differ between species with different levels of
tolerance around food. This interaction is supported by results from
the two species examined above, but until more data are available
on prosociality in different contexts the relationship remains
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speculative. In rats, Rattus norvegicus, prosociality has been re-
ported in the form of releasing a trapped cagemate (Rice & Gainer
1962), and has persisted in conditions in which food was present
and would have to be shared with the liberated individual
(Ben-Ami Bartal et al. 2011). Exactly howcompetition and tolerance
around desirable resources impacts the expression of prosociality
within and between species promises to be a fruitful realm of future
study.

The Prosocial Choice Generates Inequity

There may be a tipping point between options that are prosocial
and equitable, and options that are prosocial but create inequity
between the donor and recipient. Disadvantageous inequity, which
is generatedwhen another individual receives greater benefits than
oneself, is aversive and will be avoided or corrected if possible
(Brosnan & de Waal 2003; Fehr & Fischbacher 2003; but see Roma
et al. 2006). The avoidance of options that generate disadvanta-
geous inequity may compete with prosocial preferences if and
when they do exist, if the motivation to be prosocial is less than the
motivation to avoid inequity.

As reviewed above, capuchin monkeys have demonstrated
prosocial behaviour on multiple prosocial choice tasks. However,
Fletcher (2008) reported that capuchin monkeys presented with
a 1/1 versus 1/3 choice task preferred 1/1 over 1/3 in the presence
of a partner. Taken together, these findings indicate that the
motivation for the equitable distribution in capuchin monkeys may
override prosocial motivations, as the prosocial response would
have been to choose 1/3 over 1/1. Two additional studies addressed
this directly by integrating conditions with and without inequity,
and reported that prosocial responses of capuchin monkeys are
dampened when the reward for the recipient is valued more than
the reward for the donor (de Waal et al. 2008; Brosnan et al. 2010).
However, inequity aversion is not strong enough to override pro-
sociality under all circumstances, as there is evidence for proso-
ciality when the donor receives no reward or a lower quality reward
than the recipient (Lakshminarayanan & Santos 2008; deWaal et al.
2008), at least among close social partners (Donor and Recipient are
Close Social Partners, above; Brosnan et al. 2005). Furthermore,
there appears to be little difference in results between the 1/1
versus 1/0 and 0/0 versus 0/1 designs (Stevens 2010). This balance
between prosociality and inequity aversion may be important to
consider when interpreting other results as well. Studies that have
failed to provide evidence in support of prosocial preferences may
have been affected by an aversion to disadvantageous inequity. In
future experiments, titration of reward values may elucidate
whether inequity aversion is competing with prosociality and some
caution should be taken when comparing studies in which the
reward differential between donor and recipient was not constant.

CONCLUSION

A lack of analysis of contextual influences on prosociality has
hampered our ability to identify evolutionary patterns of proso-
ciality. This lack of attention may in part be because of the recent
resurgence of interest in identifying the evolutionary origins of
prosociality; the eagerness has led to the quick generation of
hypotheses that rest largely on null results, small effects, and
findings that are often contradicted by subsequent reports. This
review has attempted to capitalize on this recent influx of data by
scrutinizing how slight differences in the context in which proso-
ciality was assessed may have impacted behaviour.

The evidence for the directional of influences of some factors
assessed in this review is summarized in Table 1. Unlike the
preceding discussion that has made use of comparisons across
studies, the table includes only reports that have assessed the factor
of interest within a single study. Considering all available infor-
mation, in general, prosocial responses are more often reported on
behalf of close social partners. Furthermore, it seems that proso-
ciality is more often directed from dominant towards subordinate
individuals. There are many potential proximate and ultimate
accounts for this trend, and it is not yet clear what is driving this
effect. Notably, this pattern is not stable among chimpanzees,
perhaps because more results are available for chimpanzees or
because chimpanzees are influenced by other factors to a greater
extent than some other primates. None the less, dominance influ-
enced findings amongmost species studied, and researchers should
avoid generalizations about species’ differences in prosociality
based on reports that have assessed prosociality between subjects
of different rank relations.

One of the most curious trends to emerge from this review is
that prosociality is less likely when recipients exhibit interest in the
reward. This pattern is counterintuitive and begs additional
investigation. Researchers should be cautious of this effect and
strongly question whether a significant prosocial effect that
emerges from this situation is reflective of prosocial intentions by
the subjects. Providing additional behavioural data both before and
after the prosocial actions will help interpretation of this trend, as
well as the dominance effect.

In contrast, when recipients direct attention or requests at the
donors, prosociality was more likely. However, reports of behaviour
directed towards the donor were rare, expressed only by some
chimpanzees and possibly orang-utans thus far. Whether this
reflects a cognitive difference between monkeys and the great apes
such as limited theory of mind capabilities and/or the lack of
a thorough understanding of how the experimental set-up works is
unknown. The reporting of donor-directed behaviour when it does
occur would help elucidate what the subjects understand about the
set-up and whether donors are responsive to or dismissive of
behavioural signals that indicate an opportunity for prosocial
action. Again, incorporating more behavioural analyses into studies
of prosociality is key to assessing prosocial motivations of the
subjects, and whether similar prosocial outcomes have been
spurred by different proximate mechanisms.

Although this review focused on prosocial experiments that
involved the transfer of a resource from one individual to another,
many variants in methodology remain. Primates showed fewer
prosocial responses when the act would result in a large, disad-
vantageous inequity for the donor, and there was an inhibiting
influence on prosociality when benefits were visible to the donor.
Importantly, this effect differed across species, and the inhibiting
influence of visible food may be stronger in species with charac-
teristically high levels of food competition.

Integration of these findings with the developmental literature
allows an assessment of whether humans present a distinct
primate case or demonstrate prosocial behaviour that would be
predicted from our nonhuman primate relatives. Among children,
prosocial responses are generally facilitated when the recipient is
a friend, and inhibited when the recipient is a known individual
who is not a friend (Costin & Jones 1992; Fehr et al. 2008; Olson &
Spelke 2008; Moore 2009; but see Berndt 1981), demonstrating
a facilitating effect of relationship quality as found in many
nonhuman primates. There is some evidence that inequity aversion
can compete with prosocial motivations in children (e.g. Fehr et al.
2008) but as is the case for nonhuman primates, the degree of
inequity that is tolerated and at what point children experience
a conflict between prosocial motivations and inequity aversion is
not yet clear. Unlike nonhuman primates however, children show
a reliable increase in prosocial responses when the recipient
expresses interest in the benefits (Warneken & Tomasello 2006,



Table 1
Directional effects of potential factors influencing prosociality

Factor Studies reporting that the factor
is associated with increased
prosociality

Studies examining the factor and
finding no effect on prosociality

Studies reporting that the factor
is associated with decreased
prosociality

Close social relationship between
donor and recipient

Rhesus macaques, Macaca mulatta, 15
Other (antisocial choice task)
Masserman et al. 1964

Long-tailed macaques, Macaca fuscicularis, 20
Prosocial choice task
Massen et al. 2011

Capuchins, Cebus apella, 8
Prosocial choice task
de Waal et al. 2008

Chimpanzees, Pan troglodytes, 7
Prosocial choice task
Horner et al. 2011

Cottontop tamarins, Saguinus oedipus, 5
Prosocial choice task
Stevens 2010

Gorillas, Gorilla gorilla, 3
Bonobos, Pan paniscus, 5
Chimpanzees, Pan troglodytes, 4
Orangutans, Pongo pygmaeus, 4
Out-of-reach task
Pelé et al. 2009

Rhesus macaques, Macaca mulatta, 2
Prosocial choice task
Chang et al. 2011

Donor is higher ranking than the
recipient

Capuchins, Cebus apella, 4
Prosocial choice task
Takimoto et al. 2010y

Rhesus macaques, Macaca mulatta, 15
Other (antisocial choice task)
Masserman et al. 1964

Chimpanzees, Pan troglodytes, 14
Prosocial choice task*
Melis et al. 2011 (trend)

Long-tailed macaques, Macaca fuscicularis, 20
Prosocial choice task
Massen et al. 2010; 2011

Chimpanzees, Pan troglodytes, 11
Prosocial choice task
Jensen et al. 2006

Chimpanzees, Pan troglodytes, 3
Out-of-reach task (tool transfer)
Yamamoto et al. 2009

Rhesus macaques, Macaca mulatta, 2
Prosocial choice task
Chang et al. 2011

Capuchins, Cebus apella, 8
Prosocial choice task
de Waal et al. 2008

Chimpanzees, Pan troglodytes, 7
Prosocial choice task
Horner et al. 2011 (trend)

Recipient expresses interest in the
reward

Orangutans, Pongo pygmaeus, 4
Out-of-reach task
Pelé et al. 2009

Pigtail macaques, Macaca nemestrina, 3
Hamadryas baboon, Papio hamadryas, 1
Rhesus macaque, Macaca mulatta, 2
Prosocial choice task*
Wolfle & Wolfle 1939

Cottontop tamarins, Saguinus oedipus, 14
Prosocial choice task
Cronin et al. 2009

Jackdaws, Corvus monedula, 7
Prosocial choice task
Schwab et al. 2012

Common marmosets, Callithrix jacchus, 15
Prosocial choice task
Burkart et al. 2007

Orang-utans, Pongo pygmaeus, 2
Out-of-reach task
Dufour et al. 2009

Chimpanzees, Pan troglodytes, 7
Prosocial choice task
Vonk et al. 2008

Capuchins, Cebus apella, 4
Prosocial choice task
Takimoto et al. 2010y

Gorillas, Gorilla gorilla, 3
Bonobos, Pan paniscus, 5
Chimpanzees, Pan troglodytes, 4
Out-of-reach task
Pelé et al. 2009

Recipient directs requests at the
donor

Chimpanzees, Pan troglodytes, 6
Other (token transfer)
Yamamoto & Tanaka 2009b (trend)

Chimpanzees, Pan troglodytes, 7
Prosocial choice task
Horner et al. 2011z

Chimpanzees, Pan troglodytes, 9
Out-of-reach task (tool transfer)
Yamamoto et al. 2009

Chimpanzees, Pan troglodytes, 14
Prosocial choice task*

Melis et al. 2011x

Only studies that directly examined the factor and tested subjects with conspecific recipients are included. Following the species' common name is the scientific name and sample size, then the task type and reference.
* Modified prosocial choice task: 0/1 versus no action.
y Cannot statistically separate the potential effects of dominance and begging.
z Direct requests not statistically separated from harassment behaviours.
x Making noise with a chain interpreted by the authors and here as a request.
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2007; Warneken et al. 2007) or directs request at the donor (Wolfle
& Wolfle 1939; Hay et al. 1999; Svetlova et al. 2010; but see
Rheingold et al. 1976). Thus there may be some important differ-
ences in how communication systems interact with prosociality in
humans compared with other primates, especially considering the
frequency with which communication decreases prosocial
responding by nonhuman primates.

Experimental assessments of prosociality in other taxa with
similar paradigms have been rare (Baron & Littman 1961; Schwab
et al. 2012) but as results become available this information will
be essential to reconstructing the evolutionary origins of prosocial
behaviour. It has been argued that some basic forms of other-
regarding preferences have deep evolutionary roots and seem-
ingly altruistic or prosocial behaviours have been reported under
wild conditions for many species (de Waal 2008; Bekoff & Pierce
2009). If this is so, we stand to learn much about how the social
environment and other contextual features influence the expres-
sion of prosocial behaviour in the greater animal kingdom.

In sum, this review provides a comprehensive account of the
directional influence of features that have often varied between
studies of prosociality in nonhumanprimates. The factors discussed
here were chosen based on theory and available data, but the
analysis is not exhaustive and other factors may be at play as well.
For example, it remains to be assessed how factors that have some
influence in human prosociality (Eisenberg et al. 2006) such as the
age, sex or level of need of the recipient or the actor may influence
prosocial responses in animals. This review has demonstrated that
the context in which prosociality is studied influences prosocial
expression, sometimes in predictable directions. The exciting next
step is to determine the mechanisms that generate these direc-
tional effects. Experiments aimed at determining how (behav-
iourally, cognitively, hormonally) it comes to be that, for example,
prosocial behaviour can be dampened in the case of greater
communication by the recipient or heightened on behalf of subor-
dinate individuals provide new lines of research following from the
trends identified here. This review highlights a need for more
detailed behavioural reporting in order to understand why these
directional effects are emerging and what these patterns can tell us
about prosocial motivations more generally. Finally, this synthesis
should be taken into account in future attempts to synthesize
research and generate hypotheses about prosocial origins.
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