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Abstract Comparative research can shed light on the
evolutionary roots and cognitive underpinnings of prosocial behavior by revealing not only positive instances
of prosocial motivations in other species, but also the
boundary conditions of these motivations. To explore
factors that may constrain prosocial behavior, we examined
whether brown capuchins (Cebus apella), which demonstrate regard for the welfare of conspecifics in other
contexts, would behave prosocially in a minimal-cost
instrumental helping task. We observed that when given
the opportunity to share tokens that allow a conspecific to
obtain food from an apparatus, capuchins showed no regard
for another individual’s welfare. Subjects transferred
tokens to an adjacent chamber when the apparatus was
present, but did so just as often when the chamber was
empty as when there was a recipient present to obtain food.
While capuchins are sensitive to others’ welfare in some
contexts, the current results suggest that they do not
spontaneously produce goal-specific helping actions on
behalf of a conspecific. The lack of regard for others
exhibited in this context provides insights into the factors
that may constrain prosocial behavior in capuchins and
other primate species.
Keywords Prosociality ! Altruism ! Instrumental
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Introduction
Prosocial behavior presents an evolutionary puzzle. Intuitively, natural selection should favor only those traits that
maximize self-interest (Darwin 1871). Behaving prosocially—that is, intentionally acting for the benefit of others
(Eisenberg et al. 2006)—appears inconsistent with behaving so as to maximize relative fitness. However, an
extensive body of theoretical work in evolutionary biology
and beyond has explored how behaviors that are altruistic
at the proximate level can nonetheless be evolutionarily
stable strategies (Hamilton 1964; Trivers 1971; Axelrod
1984; see Nowak 2006 for recent review). Indeed, observational and experimental research over the past several
decades has revealed prosocial behaviors in a variety of
animal species (see reviews in Dugatkin 1997; CluttonBrock 2009).
The emerging body of work on prosocial behavior in the
animal kingdom yields yet another puzzle, however.
Although numerous species act to benefit others, there
exists a surprising degree of variation in the contexts under
which they do so. Within nonhuman primates—the taxonomic group most extensively studied to date—we find
notable inconsistencies in the extent to which different
species show regard for others’ welfare in a given context.
Chimpanzees (Pan troglodytes), for example, appeared
consistently insensitive to others’ welfare in food-donation
tasks in which they had the opportunity to deliver food to
another conspecific (Silk et al. 2005; Jensen et al. 2006;
Vonk et al. 2008; Yamamoto and Tanaka 2010). Although
some species (e.g., cotton-top tamarins, Saguinus oedipus:
Cronin et al. 2009; Stevens 2010) have behaved like
chimpanzees on such tasks, ignoring the welfare of their
conspecific partner, other species (e.g., capuchin monkeys,
Cebus apella: de Waal et al. 2008; Lakshminarayanan and
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Santos 2008; marmosets, Callithrix jacchus: Burkart et al.
2007) have selectively chosen the prosocial option and thus
exhibit what appears to be preferences for others’ welfare.
Primates also exhibit within-species variation when
tested across different tasks. In contrast to their performance in the experiments described above, chimpanzees
show remarkable prosocial motivation in other contexts. It
has been observed that chimpanzees help other conspecifics in several real-world situations; they console victims of
aggression (de Waal and van Roosmalen 1979; de Waal
and Aureli 1996; Aureli and de Waal 2000), share food (de
Waal 1989), groom conspecifics (de Waal 1997), and
cooperate during hunting activities (e.g., Boesch 2002;
Mitani et al. 2000; Muller 2005). Chimpanzees also help
others in more controlled experimental tests of instrumental helping. Warneken and colleagues, for example,
have shown that chimpanzees will reliably help human
experimenters and conspecifics achieve a goal (Warneken
and Tomasello 2006; Warneken et al. 2007; Melis et al.
2010). A rather different pattern of experimental performance, however, has been observed in capuchin monkeys—whereas in forced-choice contexts, brown capuchins
exhibited greater regard for others than did chimpanzees
(de Waal et al. 2008; Lakshminarayanan and Santos 2008),
this species exhibited relatively weak prosocial preferences
in the only instrumental helping task performed to date in
this species (Barnes et al. 2008).
Although this variability in primate prosocial behavior is
perplexing, it may provide an opportunity to uncover both
the boundary conditions and the psychological mechanisms
that underlie prosocial behavior in the animal kingdom, by
allowing us to explore how social-cognitive abilities,
particularly goal attribution capacities, constrain the
expression of prosocial preferences. The prevalence of
other-benefiting behavior within a given species or in a
certain context may depend on the species’ capacity to
infer goals and on the ease with which another’s goal can
be inferred from the situation or by overt indications or
requests (see discussion in Melis et al. 2010; Jaeggi et al.
2010; Silk 2009).
To explore these factors, Warneken, Melis, and colleagues presented chimpanzees with situations in which
they could help a recipient achieve a goal and systematically varied a number of different motivational and cognitive factors (Warneken and Tomasello 2006; Warneken
et al. 2007; Melis et al. 2010). They manipulated the salience of an experimenter’s goal, for example, by varying
whether she reached and grasped for an out-of-reach object
(goal condition) or looked at but did not reach for the
object (no-goal condition). In these studies, they also
manipulated motivational factors including presence of a
reward for helping, the identity of the recipient (conspecific
or human experimenter), the energy-expenditure involved,
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and whether food was present. In these experiments,
chimpanzees helped significantly more often when a recipient indicated a goal, but helped consistently regardless of
whether the recipient was another chimpanzee or a human
experimenter, and did so for food and non-food items,
irrespective of whether rewards were present.
One interpretation offered by these authors is that
chimpanzees demonstrate prosocial motives in tasks where
goals are made salient (Warneken and Tomasello 2006;
Warneken et al. 2007; Melis et al. 2010) but not in contexts
where these explicit goal cues are lacking (e.g., Silk et al.
2005; Jensen et al. 2006; Vonk et al. 2008), suggesting that
social-cognitive demands may constrain the expression of
prosocial preferences in nonhumans. In this way, mapping
out the task-specific boundaries of a given species’ prosocial tendencies can shed light on cognitive and motivational prerequisites for the emergence of prosociality in a
given species.
In the current experiment, we extend this line of work
begun by Warneken and colleagues. Instrumental helping
tasks can provide an ideal methodology for teasing apart
competing hypotheses about the cognitive and motivational
prerequisites for prosociality, as one can vary both motivational variables (e.g., the recipient identity and the costs
and potential payoffs) and social-cognitive factors (e.g., the
simplicity of the instrumental context and the salience of
the end goal). To date, however, only chimpanzees have
been tested across a broad range of experimental contexts.
Here, we extend instrumental helping tasks to an important
population for understanding the phylogenetic history of
prosocial behavior: capuchin monkeys. Capuchins are an
important test species because they show some understanding of goals and intentions (Barnes et al. 2008; Phillips et al. 2009) and show regard for others’ welfare on
forced-choice tasks (de Waal et al. 2008; Lakshminarayanan and Santos 2008), yet have exhibited relatively fragile
prosocial preferences in instrumental helping tasks performed to date. Using Warneken et al.’s out-of-reach paradigm, Barnes et al. (2008) found that although capuchins
would hand an object to a human experimenter, they were
highly susceptible to motivational manipulations. Capuchins were very sensitive, for example, to the presence of
motivating rewards; when a food reward was available,
they handed over an object at ceiling levels regardless of
whether the experimenter was reaching for it. Only in the
absence of a reward did the capuchins’ response depend on
whether an experimenter was indicating a particular goal.
This suggests that capuchins possessed some of the requisite social-cognitive skills to help in this task—they were
able to infer a goal from the experimenter’s reach—but that
the motivation to fulfill that goal was secondary to the
subject’s own motivation to obtain a reward. Similarly,
capuchins weighted their own costs quite heavily, refusing
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to help in a situation that demanded more effort on their
part (Barnes et al. 2008, Experiment 1). Thus, in contrast to
chimpanzees’ robust helping across motivational manipulations, spontaneous helping in capuchins appears very
limited by specific motivational concerns.
Here, we expand on this work by identifying three
possible constraints on capuchin helping behavior and
exploring how the removal of such constraints affects
capuchins’ sensitivity to others’ welfare. First, the current
task allowed capuchins to help a recipient towards whom
they should be especially motivated to behave prosocially—specifically, a familiar in-group conspecific—rather
than a human experimenter. Second, in contrast to Barnes
et al. (2008), subjects in the current experiment had no
opportunity to obtain food themselves by helping (or
refusing to help) the recipient. Finally, by first training our
subjects to perform a novel goal action themselves and
allowing them to observe the action before every trial, we
hoped to maximize the ease with which they could recognize the recipient’s goal and identify a means of completion, without introducing reward expectancies or
ceiling-level target behaviors.
In our instrumental helping task, capuchin monkeys
were allowed to help a conspecific recipient by sharing
tokens that the recipient alone could use to obtain food
from a ‘‘vending machine’’ apparatus. For token sharing to
be construed as instrumental helping—that is, involving a
representation of the recipient’s goal and a motivation to
complete it—token transfers should be more frequent in
this helping context than in control conditions in which
either the recipient or the object of the goal (the apparatus)
is missing. Sustained transfers in the absence of the apparatus would suggest that subjects are insensitive to the
specific goals and potential payoffs of the recipient.
Transfers when the recipient is absent would suggest that
the presence of the apparatus perhaps increases the salience
of the token-transfer action, but that the transfers are not
socially motivated.

Methods
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Fig. 1 Experimental apparatus and setup (goal condition). In the goal
condition, the subject was provided with 5 PVC tokens and a recipient
was placed in the adjacent chamber with the vending apparatus
attached. The setup for the no-goal condition was identical to the goal
condition except that the apparatus was removed, and the no-recipient
condition was identical except that the recipient was removed

consisted of four females and two males (NN, MD, HG,
MP, HR, and AG), all subadult or adult. Our recipient
individual (JM) was an adult female from the group who
was related to two of the individuals in our sample (MD
and MP).
Apparatus
All capuchins used in this study were trained to deposit a
specific set of tokens (cylindrical pieces of PVC pipe; 5 cm
long, 3 cm diameter, not used in other studies) into a
‘‘vending machine’’ apparatus in order to receive a food
reward (single grape, *2.5 g). The apparatus was constructed from foam core and a PVC pipe and was operated
surreptitiously by an experimenter stationed behind the
machine. When a monkey dropped a token through a hole
in the foam core, the experimenter covertly deposited a
grape into the PVC pipe. The apparatus was attached
(during conditions for which it was present) to the right
experimental chamber (see Fig. 1).

Subjects
We tested brown capuchin monkeys. Our subjects live in a
socially housed colony at the Comparative Cognition
Laboratory at Yale University. They live in a naturalistic
social enclosure that is divided into six sections, allowing
the capuchins some control over their proximity to other
colony members. Capuchins have ad libitum access to
water and are fed a diet of monkey chow twice each day as
well as treats such as fruit, nuts, and cereal. Our test group

Procedure
Training
Both the subjects and the recipient (JM) first underwent
three training phases in order to learn the nature of the
tokens and vending machine apparatus, followed by a
series of testing phases.
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In the first training phase (training phase 1), each individual learned to operate the vending machine apparatus
using the tokens. During this phase, the monkey was
enclosed in the right experimental chamber with the
apparatus attached to this chamber. The monkey was then
provided with a token and given 5 min of exposure to the
apparatus. If the monkey deposited the plastic token in
the correct opening, he or she received a grape through the
apparatus and was given another token to use. If the individual deposited the token 10 times and received 10 grapes
during the 5-min session, the session was considered a
success. Several monkeys succeeded immediately, but
others did not understand the task on the first session.
These monkeys were allowed to remain in the enclosure
while another monkey completed the session and were then
subsequently retested on training phase 1. All monkeys
successfully deposited the token during their next session.
Monkeys were considered to have passed this apparatus
training stage upon completing three consecutive successful sessions.
In the second training phase (training phase 2), subjects
were exposed to the existence of two openings between the
adjacent chambers and the possibility of receiving items,
specifically tokens, through these openings. Each individual was enclosed in the right experimental chamber, while
a human experimenter stood in the left chamber. The
experimenter provided the subject with the plastic token by
passing it through an opening between the chambers so that
the capuchin could then deposit the token into the machine.
Individuals were considered to have passed this training
stage upon completing a single session of receiving and
depositing 10 tokens in 5 min.
In the third training phase (training phase 3), we
established that capuchins understood that there were
openings between the two chambers through which a token
could pass when tested from the enclosure on the opposite
side. Each subject was enclosed in the left experimental
chamber, while a human experimenter stood in the right
chamber. In this training stage, the human experimenter
offered a grape in exchange for a token. Importantly, the
token used in this training phase was not the same plastic
token that operated the vending machine; instead, we used
another object (a familiar metal trading token), which our
subjects had learned previously could be exchanged with
humans for food (e.g., Chen et al. 2006; Lakshminarayanan
et al. 2008; Lakshminarayanan et al. in press). In this way,
we were able to teach the capuchins how to pass items
through the opening between the chambers without reinforcing them for the vending machine-specific token.
We considered subjects to have passed this training phase
when they completed a single session of passing the metal
token through the opening ten times, in exchange for ten
grapes.
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Testing
Once all six subjects (HR, MP, HG, AG, NN, and MD) and
the selected recipient (JM), completed these three training
phases, they were run through a series of experimental
trials. Every subject underwent three sessions (10 min
each) in each of three conditions: a goal condition, a
no-recipient condition, and a no-goal condition, counterbalanced for order. Subject monkeys were brought into the
left experimental chamber, while the recipient and/or
apparatus (depending on condition) were in the right
experimental chamber. The two chambers were separated
by a single wire-mesh partition, which contained two small
(4.5 9 4.5 cm) square openings. The token used to operate
the apparatus fit smoothly through these openings.
An apparatus reminder session was run immediately
before each of the experimental conditions, during which
the recipient was given three tokens and used them to get
three grapes from the vending machine. This session was
included so that the subject would have a chance to observe
the recipient successfully using tokens to get grapes from
the vending machine. To avoid negative reactions based on
inequity at this stage, the subject also received three grapes
that were handed by a human experimenter. The subject
was given these three grapes before the recipient received
her three tokens to prevent the subject from learning spurious contingencies between the recipient using tokens and
the subject getting grapes.
In the primary test condition, the goal condition, the
subject in the left chamber was given five tokens but did
not have access to the apparatus, whereas the recipient had
access to the apparatus but no tokens. In other words, the
subject had the opportunity to help the recipient by passing
her up to five tokens. If the subject passed a token, the
recipient could deposit the token to obtain a grape.
Experimenters recorded online how many tokens the subject transferred to the adjacent enclosure.
Frequency of token transfer in this goal condition was
compared to transfer in two control conditions. In one
control condition, the no-goal condition, the recipient was
still present, but did not have access to the vending
machine. The no-goal condition was in all other ways
identical to the goal condition. The purpose of the no-goal
condition was to rule out the possibility that token transfers
were merely due to preferences for pushing tokens through
holes or passing items to a conspecific. If transfers were
motivated by the welfare of the conspecific partner, subjects would pass the tokens less often in this condition
(when the recipient had no access to the vending machine)
compared to the goal condition (when the vending machine
was present for the recipient to use).
In the second control condition, the no-recipient condition, the vending machine was attached but there was no
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recipient present to operate it. The no-recipient condition
was in all other ways identical to the goal condition. The
purpose of the no-recipient condition was to rule out
the possibility that the presence of the apparatus made the
tokens more salient for the subject or somehow highlighted
the token-passing action, irrespective of any benefit it
might provide to the partner. If transfers were motivated by
prosocial concerns, subjects would pass the tokens less
often in this condition (when the recipient was not present
to use the vending machine) than in the goal condition
(when the recipient was present to use the vending
machine).
All sessions were coded online by recording the number
of tokens that had been transferred at the end of each
10-min experimental trial. Each trial was also recorded on
a Sony video camera for documentation purposes.1

Results
As shown in Fig. 2, the mean number of tokens transferred
differed across conditions. Although subjects rarely transferred tokens in the no-goal condition (Mean = 0.53
transfers, SE = 0.35), we saw higher rates of transfer in
both the goal condition (Mean = 2.00, SE = 0.54) and the
no-recipient condition (Mean = 2.33, SE = 0.53). We
analyzed the total number of tokens transferred across the
three conditions using a repeated measures ANOVA that
had condition (goal condition, no-goal condition, and
no-recipient condition) and session number (first, second,
and third) as factors. Mauchly’s test indicated that the
assumption of sphericity had been satisfied (Mauchly’s W2=0.662, P = 0.538), justifying the use of parametric analyses. One individual in our initial sample did
not perform any transfers throughout the entirety of the
experiment and was therefore not included in the analyses.
However, the effects remain comparable with this individual included. There was no effect of session number
(F2,8 = 0.04, P = 0.96) and no interactions across session
and condition (F4,16 = 2.19, P = 0.12), but we did find a
significant effect of condition (F2,8 = 8.51, P = 0.01).
To follow up on this significant main effect, we used the
Fisher’s LSD (uncorrected) pairwise comparison method to
compare token transfers in each of our three conditions.
These post hoc tests (see Fig. 2) revealed that the rate of
transfers during the no-goal condition differed significantly
from the no-recipient condition (Mean difference = 1.80,
P = 0.009). The rate of transfers was also higher in the
1

Due to a camera hard drive error, eleven of these video recordings
were unusable. These video files were distributed evenly across
conditions, and performance on these trials did not differ systematically from performance on the remaining trials.
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Fig. 2 Mean (?SE) number of token transfers across conditions

goal condition than in the no-goal condition, though this
difference was not significant two-tailed (Mean difference
=1.47, P = 0.066). Importantly, there was no significant
difference between the goal and no-recipient conditions
(Mean difference = 0.33, P = 0.460). Although there was
high between-subjects variability, with some individuals
passing at overall higher rates than others, no individuals
demonstrated a helpful pattern of behavior.

Discussion
Given that capuchins have shown regard for conspecifics’
welfare in various food-donation tasks (de Waal et al.
2008; Lakshminarayanan and Santos 2008), but more
limited regard in instrumental helping tasks (Barnes et al.
2008), the current experiment was designed to shed light on
the specific contours of prosociality in this species. In this
experiment, subjects transferred more tokens to an adjacent
chamber when a token-receiving apparatus was present in
that chamber (goal condition and no-recipient condition)
than when it was absent (no-goal condition). Crucially,
however, when the apparatus was attached, capuchins did
not differentiate between conditions when a recipient was
present to use the tokens and when there was no recipient.
Thus, in contrast to previous studies (de Waal et al. 2008;
Lakshminarayanan and Santos 2008), we find no evidence
of a prosocial preference in this task.
Importantly, the obtained pattern of token transfers
suggests that the capuchins do comprehend the physical
setup and are willing and able to perform the relevant
behavior. Subjects shared tokens during some trials, and
not at ceiling levels, suggesting that helpful tendencies
would be detected by the experimental measure. Because
the transfer rate depended on the presence or absence of the
apparatus, we conclude that our subjects were indeed
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attending to the adjacent enclosure and moderating their
token transfers accordingly. If subjects were oblivious to
the conditions in the recipient chamber, or did not understand the relationship between the tokens and the apparatus, we would expect there to have been no systematic
differences between these conditions. Instead, we find a
significant difference between the no-recipient and no-goal
conditions, and a difference between the goal and no-goal
conditions, though not significant two-tailed (P = 0.066).
Furthermore, capuchins have been shown to successfully
transfer tools in a very similar experimental setup that
involved tool exchange rather than prosocial sharing
(Westergaard et al. 2007). It seems, therefore, that failure
to help cannot be explained by failure to understand the
task.
As described above, we took into account several cognitive and motivational factors in designing this experiment, such that it should have elicited helpful behaviors if
instrumental helping were indeed part of this species’
behavioral repertoire. This experimental setup allowed for
helping directed toward an in-group conspecific and provided subjects with no opportunity to gain for themselves.
Furthermore, subjects in this experiment were personally
familiar with the specific goal of their conspecific partner,
having been previously trained on the same task. Nonetheless, factors remain that could have limited the expression of prosocial preferences. Given that the outcome of a
helpful action was a reward to the recipient when the
subject received nothing, prosociality could potentially
have been constrained by inequity aversion. In a recent
study pitting prosocial motives against fairness concerns,
Brosnan et al. (2010) found that large inequities reduced
prosocial tendencies in capuchins. However, inequity
aversion would predict a low rate of token transfer in the
goal condition. Instead, we see that subjects do transfer
tokens frequently when the apparatus is present, they
simply fail to differentiate based on the presence of a
recipient.
Given that this experiment was intended as a rather
liberal test of capuchin instrumental helping, failure to help
in this task not only provides insights into the limits of
capuchin prosociality but also sheds interpretive light on
previous work in this area. One plausible explanation for
relatively frequent token transfers in both conditions where
the apparatus was present is that the apparatus merely
highlighted apparatus-related objects or actions for subjects. The sustained token transfers observed in the presence of the apparatus (regardless of the presence of a
recipient) raise important questions about the role of goal
cues in this and previous helping studies. In this experiment, conditions in which the apparatus was present
function similarly to the ‘‘reach’’ conditions in previous
work on instrumental helping (Warneken and Tomasello
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2006; Warneken et al. 2007; Barnes et al. 2008). As
described above, the presence of explicit goal cues like
reaches or vocal solicitations have been construed as
social-cognitive manipulations that affect whether an actor
shows regard for another individual. An alternative interpretation is that such cues make certain end states or action
patterns salient, without eliciting any particular inferences
about how the completion of that action benefits another
individual.
The fact that token transfers depended on the presence
of the apparatus but not the presence of a recipient lends
credence to this action-salience explanation. Future work
on instrumental helping will be necessary to determine
whether cues like reaching for objects affect subjects’
behavior by conveying another individual’s desire or by
highlighting a particular action that the subject might then
choose to perform independently of the benefit it provides
to another. Researchers can gain traction on this question
by designing experiments that dissociate cues that highlight
certain actions from cues that indicate potential benefits to
another individual. The dual controls included in this
experiment (i.e., a control in which a goal state is made
salient but the recipient absent and a control in which the
recipient is present but without a goal) should be considered in future work in this area.
The current results constitute a step toward a more
complete picture of the boundary conditions for prosocial
behavior in this species. Given converging evidence for
capuchin prosocial preferences in other tasks, it seems
unlikely that failure to help in our experiment can be
attributed to total disregard for others. Because this
experimental design eliminated many of the previously
posited constraints on prosocial behavior, failure to help
in this task requires further explanation. One possible
interpretation of our result is that capuchins can represent goals and are motivated by the welfare of familiar
others, but are unable to integrate relevant representations in the way that is required for successful helping.
Instrumental helping involves representing the physical
context and representing another individual’s goal state
and employing these representations in service of a
prosocial motivation. Previous work has demonstrated
that capuchins can comprehend intentions and goaldirected actions (Barnes et al. 2008; Phillips et al. 2009)
and prefer options that benefit partners (de Waal et al.
2008; Lakshminarayanan and Santos 2008). In this task,
however, capuchins do not appear to exploit action
understanding to generate positive outcomes for their
conspecific partner.
If goals, constraints, and actions are represented
independently from representations of potential benefits
to social partners, the results reported here might
reflect a failure to integrate these representations. This
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interpretation aligns with existing evidence that primates
are able to exploit certain mental state representations more
readily in competitive than cooperative contexts (Hare
et al. 2000, 2001; Flombaum and Santos 2005) and would
provide a plausible constraint on the contexts in which
capuchins behave prosocially. It may be that a crucial
difference between the prosocial behaviors observed in
humans and those found in more distantly related species
lies in the fact that humans show regard for others in more
flexible and diverse contexts because they are able to make
use of relevant social-cognitive representations in a way
that certain other species are not. Future research will
certainly be necessary to unpack the exact constraints that
prevent instrumental helping in this experiment and to
distinguish between this account and other possible interpretations of our data.
Regardless of whether this particular interpretation
holds, the current results reveal the importance of future
work on specific forms of prosociality such as instrumental
helping. Disentangling how existing paradigms differentially recruit goal and action representations and prosocial
motivations will be an important project for the field. We
observed no evidence of instrumental helping in a species
that is capable of representing others’ goals (Barnes et al.
2008) and providing benefits to others in the absence of
social cues (de Waal et al. 2008; Lakshminarayanan and
Santos 2008). We therefore suggest that although capuchins are motivated by the welfare of others and possess
the capacity to represent intentions and goal-directed
actions, they do not necessarily integrate these to produce
spontaneously helpful actions. More importantly, this result
adds to a growing picture of animal prosociality and
emphasizes the need for additional theoretical and empirical work on factors that may constrain prosocial behavior,
creating the puzzling inconsistences observed across species and contexts.
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