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Abstract
Humans and many other animal species act in ways that benefit others. Such prosocial behaviour has been studied exten-
sively across a range of disciplines over the last decades, but findings to date have led to conflicting conclusions about 
prosociality across and even within species. Here, we present a conceptual framework to study the proximate regulation of 
prosocial behaviour in humans, non-human primates and potentially other animals. We build on psychological definitions 
of prosociality and spell out three key features that need to be in place for behaviour to count as prosocial: benefitting oth-
ers, intentionality, and voluntariness. We then apply this framework to review observational and experimental studies on 
sharing behaviour and targeted helping in human children and non-human primates. We show that behaviours that are usu-
ally subsumed under the same terminology (e.g. helping) can differ substantially across and within species and that some 
of them do not fulfil our criteria for prosociality. Our framework allows for precise mapping of prosocial behaviours when 
retrospectively evaluating studies and offers guidelines for future comparative work.
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Towards a conceptual framework 
for comparative research into prosocial 
behaviour

Acts that favour others, such as helping, comforting, coop-
erating or sharing, are an essential feature of human behav-
iour (Batson and Powell 2003). These prosocial acts are 
building blocks of human groups at all levels of organisa-
tion (Kaplan et al. 2009). Prosocial behaviour plays a criti-
cal role for hunter-gatherers, whose survival depends on 
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mutual aid due to uncertain individual returns of hunting 
and foraging and occasional episodes of injury or disease 
(Gurven 2004). In these and other small-scale societies, 
prosocial acts often occur in the context of partnerships, in 
which direct and indirect reciprocity play a central role in 
coordinated subsistence activities, cooperative child rear-
ing, and occasionally warfare (Gurven 2006; Pandit et al. 
2017). In large-scale market societies, prosocial behav-
iour can also include anonymous acts of kindness such as 
donating money, goods, blood, or even organs to people 
in need and/or supporting victims of natural disasters or 
conflicts in other parts of the world (Henrich and Muth-
ukrishna 2021).

Prosocial behaviours are not limited to humans but occur 
in a broad range of taxa and take place in contexts such as 
parental and alloparental care, provisioning of food, com-
forting, protection against predators, territory defence, and 
conflict resolution (Aureli and de Waal 2000; Clutton-Brock 
2009; Jaeggi and Gurven 2013a; Burkart et al. 2017). Typi-
cal prosocial behaviours include, for example, infant carry-
ing, food sharing, allogrooming or -preening, alarm call-
ing or consoling (Feistner and McGrew 1989; Ross 2001; 
Fraser and Bugnyar 2010; Carter and Wilkinson 2013; Schel 
et al. 2013; Picard et al. 2020). Prosocial behaviours vary in 
effort and cost for actors: ranging from negligible, such as an  
orangutan mother bridging a gap between trees to enable her 
infant to cross (Chappell et al. 2015), to substantial, such as 
the potential loss of life and limb while defending a group 
mate against a predator (Boesch 1991; Vogel and Fuentes-
Jiménez 2006).

There have been extensive debates about the factors that 
give rise to prosocial behaviours. From the second half of the 
twentieth century both psychologists (Rosenhan and White 
1967; Darley and Batson 1973; Bar-Tal 1976; Zahn-Waxler 
et al. 1979) and biologists (Hamilton 1964; Maynard Smith 
1964; Trivers 1971; Wilson 1975) started to investigate the 
how and why of prosocial behaviour. However, due to their 
different scientific traditions and paradigms (Okasha 2013; 
Feigin et al. 2018), the two disciplines have focused on dif-
ferent concepts and research questions. Overall, behavioural 
biology aims to address all of Tinbergen’s famous four ques-
tions (Tinbergen 1963) to understand a particular behaviour 
(Alcock 2009), with sub-fields such as behavioural ecol-
ogy often focusing on ultimate explanations and trying to 
uncover why a particular behaviour evolved and how it ben-
efits (or benefitted) survival and reproduction. Psychologists 
are often mainly interested in proximate explanations and try 
to understand what causes and regulates behaviour and how 
it develops in ontogeny. Failures to acknowledge these differ-
ent perspectives can lead to (unintentional) misunderstand-
ings and conceptual confusion (Scott-Phillips et al. 2011; 
Hawley 2014; Pfattheicher et al. 2022), and create obstacles 
for transdisciplinary work. This applies, for example, to the 

concepts of ‘altruistic’ (or ‘altruism’) and ‘costs’ in the dif-
ferent fields (West et al. 2007; Pfattheicher et al. 2022).

Psychologists often consider altruistic behaviour a sub-
set of prosocial behaviour (Eisenberg and Miller 1987), and 
usually conceptualize it as altruistically motivated prosocial 
actions, i.e. driven by concerns for others’ welfare and not 
by any direct or indirect benefits for the actor (Batson et al. 
2008; Eisenberg et al. 2016). Psychologists are usually less 
concerned about the (immediate) costs of altruistic actions, 
while other social scientists such as behavioural economists 
consider only those actions as altruistic that are costly for an 
actor (e.g. Fehr and Fischbacher 2003). In contrast, altruistic 
behaviours in a biological sense are those that—regardless 
of their underlying motivation—benefit others and result in 
fitness costs for the actor (Hamilton 1964; West et al. 2007). 
This implies that altruistic behaviour should be selected 
against, unless these fitness costs are offset. One likely con-
dition for this is an increase in inclusive fitness, i.e. posi-
tive effects on the survival and reproduction of individuals 
that carry the same gene(s) (Hamilton 1964). Another is 
reciprocal altruism (sometimes also ‘reciprocity’), a con-
cept emanating from evolutionary biology (Trivers 1971), 
which refers to costly behaviour that benefits others, but 
will likely be repaid within the actor’s lifetime. As recip-
rocation of prosocial actions among non-relatives may be 
delayed or remain unreciprocated within an actor’s lifetime, 
some behavioural biologists refer to any costly prosocial 
behaviour as altruistic to highlight that it can potentially 
reduce fitness (unless it is reciprocated). Given these con-
ceptual ambiguities across fields (Scott-Phillips et al. 2011;  
Pfattheicher et al. 2022), we will avoid the terms altruistic 
and altruism in this paper.

In the past, due to the diverging interests of biologists and 
psychologists, empirical work on the proximate regulation of 
prosocial behaviour was primarily conducted in psychology, 
particularly in social psychology, personality, and develop-
mental psychology (e.g. Darley and Latané 1968; Eisenberg 
and Mussen 1989; Zahn-Waxler and Smith 1992). However, 
since the 1990s, biologists have also become increasingly 
interested in proximate aspects of prosocial behaviour (e.g. 
Stander 1992; Boesch 1994; de Waal 1997a; Schino and 
Aureli 2009). In the twenty-first century, some compara-
tive psychologists and behavioural biologists have joined 
efforts to study the proximate regulation—particularly the 
motivational underpinnings—of prosocial behaviour, and, 
thereby, attempted to transcend the traditional borders of 
their respective disciplines (e.g. Preston and de Waal 2002; 
Warneken and Tomasello 2006; Fraser et al. 2008, 2010; 
Cronin et al. 2009; Drea and Carter 2009; de Waal and 
Suchak 2010; Greenberg et al. 2010; Massen et al. 2010, 
2011; Melis et al. 2011; Berghänel et al. 2011; Yamamoto 
et al. 2012; Proctor et al. 2013; Burkart et al. 2014, 2017; 
Jaeggi et al. 2016; Melis and Warneken 2016; Samuni et al. 
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2018; Picard et al. 2020). These studies have sparked discus-
sions regarding, for example, the cognitive prerequisites for 
and affective aspects of cooperation, methodological chal-
lenges for empirical research on cooperation and prosociality 
across taxa, and contextual factors influencing the outcome 
of experiments on prosociality (e.g. Brosnan et al. 2010; 
Cronin 2012; Marshall-Pescini et al. 2016; Massen et al. 
2019; Melis and Raihani 2023). However, comparisons 
across studies and species may be hampered by consider-
able variation in the underlying concepts and what counts 
as prosocial behaviour (Pfattheicher et al. 2022). A basic 
conceptual framework for comparing the proximate regula-
tion of human and non-human animal prosociality would 
therefore be a valuable tool for anchoring existing studies 
and guiding future comparative work. Such a framework 
would need to provide an operational definition of proso-
cial behaviour that applies to the various forms of prosocial 
behaviour. This definition would have to be both specific 
enough to cover human prosociality and broad enough to 
avoid assumptions that a priori exclude non-human animals. 
It would also need to work regardless of ultimate factors that 
may have selected for prosocial behaviour and distinguish 
prosocial behaviour from inflexible, strongly genetically 
determined allo-beneficial behaviours in eusocial species 
(Wilson 1975). The current paper aims to provide such a 
framework and apply it to selected examples from the empir-
ical literature on human children and non-human primates.

An operational definition of prosocial 
behaviour

Here, we define prosocial behaviour as ‘‘voluntary, inten-
tional behaviour that results in benefits for another’’ based 
on Eisenberg and Miller (Eisenberg and Miller 1987, p. 
92). According to this definition, prosocial behaviour (or a 
prosocial action) is characterised by three features (see also 
Hawley 2014):

 I. the behaviour produces a benefit for one or more indi-
viduals other than the actor as a direct result of the 
actor’s action,

 II. the behaviour is intentional, i.e. directed towards the 
respective outcome for the recipient(s), and not acci-
dental,

 III. the behaviour is voluntary, i.e. the actor was not 
(noticeably) forced to act and would have been able 
to act otherwise.

This definition has several implications. First, it makes 
no claims about actions needing to be costly, although most 
actions will probably entail some cost, even if they only 
entail opportunity costs. We consider this omission a benefit 

because both psychologists and biologists sometimes mis-
apply the biological concept of fitness cost (ultimate level) 
by emphasizing the (immediate) costs of prosocial actions 
in time or energy (proximate level). Likewise, it allows for 
actions to have beneficial consequences for the actor later 
on, for example, by being reciprocated.

Second, we do not specify what motives should underlie 
prosocial behaviour as such actions may occur due to mixed 
motives. Possible motives may range from other-regarding 
motives (i.e. increasing others’ welfare) to self-regarding 
motives such as feeling competent or obtaining rewards, and 
may also include strategic considerations like expectations 
of (direct or indirect) reciprocation (see also Batson 2002; 
Batson et al. 2008; Eisenberg et al. 2016).

Third, our definition requires individuals to act intention-
ally, that is, individuals need to have the psychological goal 
to achieve the outcome. In contrast, we will not consider 
behaviours as prosocial actions that accidentally provide 
benefits to others, i.e. behaviours that are directed at some-
thing else, but produce beneficial results for others as a by-
product. This criterion highlights the need for individuals 
(especially human children and non-human animals) to have 
the necessary cognitive abilities to understand what actions 
produce the intended goal (Townsend et al. 2017; Burkart 
and van Schaik 2020). Ruling out accidental behaviours can 
be challenging and often controls are needed (comparing 
a situation with potential beneficiaries being present vs. 
absent, controls for task understanding or stimulus enhance-
ment, etc.) (Marshall-Pescini et al. 2016).

Fourth, our definition is narrower than other definitions 
of prosociality (e.g. Batson and Powell 2003), as it does 
not include intentional, but unsuccessful attempts to benefit 
another. This conservative feature has the advantage that it 
relies on observable behaviours with a defined outcome. It 
does not require researchers to assume actors’ intended goals 
when actors fail to achieve those goals with their action(s). 
Consequently, this definition can also be applied to studies 
of preverbal infants and non-human animals.

Finally, the definition does not prescribe what kinds of 
behaviour count as prosocial, even though most would intu-
itively restrict this to affiliative or socio-positive actions. 
Thus, an attack on an aggressive conspecific or a predator to 
protect another individual (or the group) or punishment by 
third parties to enforce group beneficial behaviour also count 
as prosocial behaviour. Moreover, non-dyadic naturalistic 
service behaviours such as sentinelling or other forms of 
anti-predator alarm calling would also be included.

In the next section, we will apply our framework to 
selected empirical cases of behaviours that are typically 
referred to as prosocial behaviours. We will primarily focus 
on non-human primates and human children who have been 
frequently compared in studies on prosociality and fea-
tured prominently in past and current debates (Melis and 
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Warneken 2016). This also reflects our own disciplinary 
expertise as researchers studying behaviour and cognition in 
nun-human primates and human children. However, we aim 
for a broad framework that can be applied to other animal 
species, including birds and other non-primate mammals, 
and hope that colleagues who study these species will find 
the framework helpful.

Applying the framework to empirical 
research

Prosocial behaviours have been studied extensively in both 
human and non-human animals, including, for example, 
sharing (food, information and objects), targeted helping, 
consolation, allomaternal care, coalitionary support, and 
prosocial punishment (Harcourt and de Waal 1992; Aureli 
and de Waal 2000; Brown et al. 2004; Jensen 2010; Burkart 
et al. 2014; Melis 2018). Here we will focus on two contexts 
of prosocial behaviour, food sharing and helping, that have 
been frequently studied in a range of species (e.g. Feistner 
and McGrew 1989; Rutte and Taborsky 2007; von Bayern 
et al. 2007; Ben-Ami Bartal et al. 2011; Bräuer et al. 2013; 
Carter and Wilkinson 2013; Jaeggi and Gurven 2013a; 
Massen et al. 2015, 2020; Horn et al. 2016; Lambert et al. 
2017; Melis 2018; Liévin-Bazin et al. 2019; Dale et al. 2019; 
Brucks and von Bayern 2020; Nolte and Call 2021; Laumer 
et al. 2021; Moscovice et al. 2023). For each context, we 
will apply our general definition of prosociality to identify 
what behaviours we consider food sharing and helping, 
respectively. We will then review both observational and 
experimental studies with non-human primates and human 
children to investigate whether they meet our criteria.

Food sharing

Definition

The behavioural patterns, functions, and processes underly-
ing food sharing have been investigated in many primate 
species (Feistner and McGrew 1989; Jaeggi and van Schaik 
2011; Jaeggi and Gurven 2013a). We adapted the defini-
tion by Feistner and McGrew (1989) of food sharing as the 
tolerated transfer of a defensible item from one motivated 
individual to another. We consider a food transfer from one 
individual to another as sharing if and only if it satisfies all 
three criteria for prosocial behaviour:

 I. the transfer results in a direct benefit (food) for an 
individual (i.e. recipient) other than the individual 
possessing/controlling the food,

 II. the transfer of food is intended, i.e. it is directed 
towards the recipient, and not an accidental side 
effect of some other behaviour, and

 III. the transfer is voluntary, i.e. the individual possess-
ing/controlling the food initiates or tolerates the 
transfer even though it would have been able keep 
the food.

This definition of food sharing does not presuppose any 
specific motivation for tolerating the transfer. Moreover, it 
does not make any assumptions about how food is trans-
ferred and who initiates and/or performs the transfer (i.e. 
whether food is taken by the recipient—passive transfer, 
or given by the possessor—active transfer). Correspond-
ingly, the definition neither specifies whether food transfers 
occur spontaneously (unsolicited, proactive) or in response 
to cues/signals of the individual wanting the food (solicited, 
reactive) nor what food and which amount/value is trans-
ferred. In most (and maybe all) animals, control of food will 
be based on physical possession or proximity, but in humans 
control can extend beyond physical possession due to mutu-
ally recognized ownership rules (Kanngiesser et al. 2020).

Observational studies

Observational studies have investigated whether, how and 
between whom food is transferred under naturalistic or 
semi-naturalistic conditions (e.g. reviewed in Feistner and 
McGrew 1989; Brown et al. 2004; Gurven 2004; Jaeggi et al. 
2010a), and have often studied mechanisms and functions 
underlying food transfers in non-human primates and human 
small-scale societies (e.g. Mitani and Watts 2001; Brown 
et al. 2005; Jaeggi et al. 2008; Jaeggi and Gurven 2013b; 
Silk et al. 2013; Crittenden and Zes 2015). Psychological 
studies with human infants and children, however, have often 
investigated sharing of resources other than food such as 
toys.

When food is successfully transferred from one indi-
vidual to another, the transfer clearly benefits an individual 
other than the possessor/owner (criterion 1). Accordingly, 
food-related interactions where no individual is (notably) in 
possession of the resource would not be classified as food 
sharing: This includes individuals simultaneously feeding 
on the same food source (co-feeding: de Waal 1989) or an 
individual picking up discarded leftovers (collect near: de 
Waal 1989; food retrieval: Nishida and Turner 1996). Some 
primate species like bonobos (Fruth and Hohmann 2002; 
Goldstone et al. 2016; Nurmi et al. 2018), chimpanzees (de 
Waal 1989; Boesch and Boesch 1989; Jaeggi et al. 2010b), 
capuchins (Rose 1997), or callitrichids (Brown et al. 2004; 
Guerreiro Martins et al. 2019) have been found to engage 
in both food sharing and co-feeding. Other species co-feed 
but have not been observed to share food (e.g. Japanese 
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macaques: Belisle and Chapais 2001; desert baboons: King 
et al. 2011; rhesus macaques: Dubuc et al. 2012).

In naturally occurring food transfers, it is often difficult 
to assess whether a transfer was intentional or accidental 
(criterion 2). Based on Burkart and van Schaik (2020), who 
recently applied criteria for evaluating intentional commu-
nication in primates (Liebal et al. 2014b, chap. 8; Townsend 
et al. 2017) to food sharing, we suggest that directedness/
directed use is the most important and necessary characteris-
tic. Specifically, the possessor must direct their food transfer 
at a specific individual and might orient their body or gaze 
towards the recipient.

Active food transfers, in which the possessor directly 
hands food to the recipient or moves the food within reach 
of the recipient (Boesch and Boesch 1989), are clearly inten-
tional. For example, in reactive transfers the possessor passes 
over food in response to a solicitor’s request or more subtle 
signs of interest. In proactive transfers, the possessor offers 
food to recipients without recipients (noticeably) signalling 
their interest in the food (Jaeggi et al. 2010a). While reactive 
transfers are the predominant form of active food transfers in 
non-human primates (Jaeggi et al. 2010a; Jaeggi and Gurven 
2013a), proactive transfers are rare—except in cooperatively 
breeding callitrichids (i.e. marmosets and tamarins), which 
frequently emit food calls to summon immatures and wait 
with food in their mouth or hand until it is taken (Brown 
et al. 2004; Burkart and van Schaik 2020).

However, cases of active sharing may exist for which it 
is difficult to verify whether the transfer was intended. Here 
we suggest that food transfers can be considered sharing if 
the possessor is selective about who they share with and/
or under what circumstances. Consider, for example, the 
following situation: The possessor is sitting in an elevated 
position, a piece of fruit falls from their hand to the ground, 
and an individual below picks it up. More information would 
be required in this case: Did the possessor take notice of the 
recipient? Did she respond to a request behaviour? Did she 
throw the food in the recipient’s direction or drop it seem-
ingly accidentally? In a study with gorillas, food droppings 
were considered intentional and strategic as they depended 
on the presence of other individuals and the identity of the 
possessor and recipient (Iwata 2014).

To assess intendedness, researchers could also investigate 
whether possessors adjust their sharing behaviour to recipi-
ents’ need. For example, adult marmosets, but not squirrel 
monkeys, are more likely to offer immatures food that is 
difficult to access (Sehner et al. unpublished data, available 
at https:// doi. org/ 10. 21203/ rs.3. rs- 24984 07/ v1). Impor-
tantly, their readiness to share with the identical immature 
decreases when food can be easily accessed.

For passive sharing, recipients are the primary actors. It 
is therefore often more difficult to determine whether shar-
ing occurred intentionally. However, individuals in control 

of the food may intentionally refrain from interfering with 
a food transfer to recipients. This may be challenging for 
researchers, as they need to evaluate whether the absence of 
an action was intentional. Consequently, some authors do not 
consider passively tolerated transfers to be food sharing due 
to the lack of overt actions by possessors (e.g. Liebal and 
Rossano 2017). However, in most primate species possessors 
tolerate the taking of defendable food only in exceptional 
circumstances, and even food-taking attempts by immature 
offspring are more frequently resisted than accepted (e.g. 
Nowell and Fletcher 2006; Jaeggi et al. 2008). Rather, indi-
viduals’ taking of food is tolerated depending on the partner 
and the situation (e.g. Boesch and Boesch 1989; Westergaard 
et al. 1999; Mitani and Watts 2001; Silk et al. 2013; Kopp 
and Liebal 2016). We therefore suggest considering passive 
transfers intentional if the possessor can perceive the evident 
interest of the recipient and selectively tolerates the taking 
of food (de Waal 1989). This will likely require repeated 
observations of food interactions between possessors and 
recipients to assess behavioural/situational patterns. The 
most obvious cases will be those where a higher-ranking 
individual does not interfere if a lower ranked individual 
(e.g. an immature) takes food that the higher ranked indi-
vidual controls (for sharing among adult chimpanzees, see, 
e.g. Jaeggi et al. 2010b).

Finally, it can be challenging to determine whether a food 
transfer occurred voluntarily (criterion 3). Dominance hier-
archies can offer some help. When a dominant individual 
tolerates that a subordinate takes food or even hands over 
food, one can reasonably assume that the behaviour occurred 
voluntarily as the dominant could have defended the food. 
The reverse case, however, is more difficult to evaluate 
because it is less clear whether the subordinate would have 
been similarly able to defend the food. Again, evaluating 
whether behaviour occurred selectively may shed further 
light. For example, did previous instances of refusal result 
in consequences? It should be noted that we exclude forced 
transfers (i.e. taking food despite the possessor’s continued 
resistance, Silk et al. 2013) or stealing (i.e. unexpected, non-
preventable snatching of food, de Waal 1989) as they are not 
voluntary behaviours.

Experimental studies

Experimental approaches often explicitly test or, at least, 
control for voluntariness and intentionality (e.g. Marshall-
Pescini et al. 2016), but sometimes fail to fully assess all 
criteria for food sharing in one study. At a minimum, the 
experimental setup would need to include (a) an individual 
in possession/control of food, (b) at least one other food-
interested individual, (c) an opportunity for these individuals 
to interact over food to signal their interest in the food and 
transfer the food, and (d) an opportunity for the individual in 

https://doi.org/10.21203/rs.3.rs-2498407/v1
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possession/control of the food to choose whether to tolerate 
a transfer (i.e. to ensure that transfers are voluntary).

There are several food-sharing experiments with non-
human primates and human children that fulfil these criteria 
(de Waal 1997b; Stevens 2004; Sabbatini et al. 2012; Guer-
reiro Martins et al. 2019; Schino et al. 2021a, b). In studies 
with capuchins, the focal individual and one or two conspe-
cifics were in test compounds, separated by a mesh, and only 
the focal had access to food (de Waal 1997b; Sabbatini et al. 
2012). The mesh enabled individuals to interact and allowed 
the possessor to choose whether to approach a conspecific 
and bring food within their reach. In a food-sharing test with 
3- to 5-year-olds in the U.S. (Beier et al. 2019), the experi-
menter provided the participant with cookies out of a box. 
She then ‘noticed’ and communicated that there were no 
cookies left for her, creating a typical opportunity for food 
sharing. Other developmental studies gave dyads of young 
children in the U.S., China, and India different amounts of 
food during snack times and observed cross-cultural differ-
ences in how children transferred food (Birch and Billman 
1986; Rao and Stewart 1999).

In a frequently used setting to assess prosocial tenden-
cies—in both humans and non-human primates—an actor 
chooses whether to deliver a (food) reward to a partner or 
not (Marshall-Pescini et al. 2016). Sometimes, these settings 
are described as food-sharing tasks (Schaub 1996; Lakshmi-
narayanan and Santos 2008; Brownell et al. 2009; Takimoto 
et al. 2010), and choosing to provide food for both partner 
and actor (1/1 option) vs. for just the actor (1/0 option) is 
considered sharing (Brownell et al. 2009). While setups 
that give actors full control over the resources (e.g. de Waal 
1989; Jaeggi et al. 2010b; Dunfield et al. 2011; Silk et al. 
2013) meet our criteria for food sharing, actors in forced-
choice studies are in control of the apparatus, but not the 
food. Specifically, in these tasks the actor does not initially 
possess the food and therefore cannot potentially keep (and 
eat) all of it. Once the actor has made a choice, she can 
only access a pre-allocated portion of food while moving the 
other (pre-allocated) portion within reach of the recipient. 
These tasks thus do not measure food transfers from one 
individual to another and, hence, food sharing according 
to our definition. On the other hand, a recent study with 
chimpanzees used a variant of the ultimatum game where 
the actor could offer between zero to all grapes from their 
potential possession to a partner (Sánchez-Amaro et al. 
2024). Because the actor can freely decide how much (if 
any) of the food to offer to a partner and keep the rest, this 
fulfils the criteria for food sharing.

Researchers may need to be cautious when relating results 
from forced-choice tasks to findings of genuine food shar-
ing settings. To illustrate this: While 18-month-olds from 
the U.S. did not select a 1/1-option (vs. a 1/0-option) above 
chance even if an adult-partner explicitly signalled their 

desire for the snack (they did not ‘share’), 25-month-olds 
more frequently complied with explicit requests (Brownell 
et al. 2009; see also Burkart and Rueth 2013). In contrast, 
when 18- and 24 month-old Canadian children received a 
box containing snacks, 40% of younger children (and 58% 
of older children) actively shared their crackers with an adult 
upon explicit, nonverbal request, but not in a control condi-
tion in which the adult had their own crackers (Dunfield et al. 
2011). Similarly, chimpanzees, shared food in more natu-
ralistic food sharing tests (e.g. de Waal 1989; Jaeggi et al. 
2010b; Silk et al. 2013), but did not prefer the 1/1-option 
over the 1/0-option in a forced choice task (e.g. Silk et al. 
2005; Jensen et al. 2006; Brosnan et al. 2009; Yamamoto and 
Tanaka 2010).1 The latter finding has been used to argue that 
chimpanzees do not voluntarily share food (Yamamoto and 
Tanaka 2010). However, findings from food sharing tests 
and naturally occurring food transfers that match our defini-
tion paint a different picture. We suggest that forced-choice 
tasks are suitable to investigate, for example, other-regarding 
preferences (if they include necessary controls; Cronin 2012; 
Marshall-Pescini et al. 2016; Brosnan 2018), but are less 
appropriate for comparative studies on food sharing.

Finally, some food-sharing studies may address targeted 
helping rather than sharing. For example, in a recent study 
an experimenter ‘accidentally’ dropped food items and sig-
nalled that he’d like to have them back (‘sharing’) (Barragan 
et al. 2020). Human children picked up and handed over 
food items more often in this situation than in a condition 
where food was thrown away without signs of further inter-
est. Although food was transferred between two individuals, 
the test was structurally and functionally similar to typical 
out-of-reach helping tasks (Warneken and Tomasello 2006; 
Yamamoto et al. 2009). In two other studies, bonobos volun-
tarily released conspecifics into their enclosure and tolerated 
subsequent co-feeding (Hare and Kwetuenda 2010; Tan and 
Hare 2013). Here, no explicit transfer of food occurred and 
the door opening (that the partner could not have achieved by 
themselves) provided the partner with access to the remain-
ing food. We therefore suggest that these studies measured 
targeted helping (see also next section) rather than food shar-
ing in the strict sense.

To summarise, we recommend a conservative approach 
that only considers those cases as food sharing where food is 
controlled by an individual, and is either transferred actively 
or, in case of passive transfers, tolerated selectively.

1 Note though that none of these studies claimed to investigate food 
sharing.
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Helping behaviour

Definition

Helping has been studied widely in humans and non-human 
primates, including behaviours such as comforting, allopa-
rental care, coalitionary support, handing over items needed 
for a task, or releasing a conspecific. Here, throughout, we 
will use the term helping in a narrower sense to refer to 
targeted or instrumental helping (e.g. Warneken and Toma-
sello 2006; de Waal 2008; Melis 2018). We define helping 
as assisting another individual in achieving an action-based 
goal upon the cognitive appraisal of the specific situation or 
needs of others (adapted from de Waal 2008; Svetlova et al. 
2010). An act is considered helping if and only if it satisfies 
all three criteria for prosocial behaviour:

 I. the action leads to a benefit for the recipient, i.e. pro-
duces a result the helpee is trying to achieve,

 II. the action is intended to bring about a result based on 
the helper’s assessment of the situation and/or needs 
of the recipient, and is not an accidental side effect 
of some other behaviour, and

 III. the action is performed voluntarily, i.e. the actor 
could have acted otherwise or not at all.

We focus on immediate, action-based goals and include 
acts like retrieving objects out of others' reach, assisting 
someone struggling with a practical task, or rescuing some-
one from an attacker (e.g. Vogel and Fuentes-Jiménez 2006; 
Warneken and Tomasello 2007; Amati et al. 2008; Chap-
pell et al. 2015). However, the definition excludes general 
support of another in the pursuit of long-term or abstract 
goals such as individuals of cooperatively breeding species 
assisting the mother or parents with raising their offspring 
(Bales et al. 2000; Kramer 2011). Yet, instances of assisting 
the immature to reach an immediate, practical goal fit our 
definition.

Observational studies

Observational studies on targeted helping in human children 
often focus on helping behaviours in everyday situations at 
home or in kindergartens (Radke-Yarrow and Zahn-Waxler 
1976; Dunn and Munn 1986; Svetlova et al. 2010; Brownell 
and The Early Social Development Research Lab 2016). For 
example, a study in the U.S. observed 13- to 25 month-old 
children at home (Dahl 2015, study 2) and considered both 
handing over objects that were relevant for others’ activities 
and participation in chores (e.g. sweeping the floor, putting 
plates on the table) as helping. While children likely assess 
others’ goals when handing over objects, they may primar-
ily participate in chores to engage with adults (Carpendale 

et al. 2015). The latter explanation is supported by reports 
from parents that toddlers, for example, fold but also unfold 
laundry or load the dishwasher with clean dishes (Ham-
mond 2011). Interestingly, cross-cultural comparisons have 
shown variation in children’s initiative and involvement in 
household and everyday chores, with children from indig-
enous and indigenous-heritage communities in the Americas 
showing more initiative than North-American children from 
middle-class backgrounds (Coppens et al. 2016).

Observing helping in non-human primates is often chal-
lenging as the situations triggering helping can be difficult to 
predict. For example, rare, unusual or risky helping events—
like rescuing a group member from a predator—are mostly 
published as case reports (Boesch 1991; Amati et al. 2008; 
Tokuyama et al. 2012; Matsumoto et al. 2016). More fre-
quently occurring behaviours such as bridging behaviours 
(i.e. orangutan mothers helping their offspring to cross wide 
gaps between trees) lend themselves to more systematic 
studies (Bard 1995; Chappell et al. 2015). While the benefits 
of supportive actions for the recipient are usually observable, 
we will again rely on the criteria for intentionality and selec-
tivity, as used in the previous section, to evaluate whether an 
action was indeed prosocial.

Orangutan mothers bend or sway a tree or make a bridge 
with their body for their infant to climb along (bridging 
behaviour: MacKinnon 1974; Rijksen 1978; Bard 1995; van 
Noordwijk et al. 2009; Chappell et al. 2015), which clearly 
benefits their offspring. They adjust the amount of assistance 
to the ability of their infant (Bard 1995) and only help when 
it cannot cross alone, indicating an assessment of the infant’s 
needs. Bridging also requires mothers to persevere—often 
for several minutes—until the infant has crossed the gap 
(Rijksen 1978). Here, flexible adjustment, selectivity and 
persistence of behaviour indicate intentionality. Bridging 
was also observed outside of mother–offspring pairs. For 
example, Rijksen reported that rehabilitated orangutans 
occasionally show bridging behaviour for associates and, in 
one instance, observed a rehabilitated adult female bridge 
a large gap for a newly introduced juvenile trapped in a tree 
(Rijksen 1978, pp. 206–207). Moreover, during consortship, 
females occasionally assist their heavier male consorts cross 
gaps by pulling trees together (Rijksen 1978, p. 207). These 
observations strongly suggest that bridging is intentional, 
voluntary behaviour as orangutans use appropriate measures 
to fulfil others' needs only when help is needed.

Freeing conspecifics trapped in snares is a difficult task 
and can result in partial helping or repeated (partial) helping. 
For example, a male bonobo was caught in a sling attached 
to a sapling and broke off the sapling by himself, but failed 
to remove the wire from his hand and the remaining stick, 
which got caught in a liana (Tokuyama et al. 2012). Group 
members successfully freed him from the lianas but failed 
to remove the wire. The supportive behaviour was intended 
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and voluntary (i.e. not forced), yet only partially success-
ful. Moreover, a study with chimpanzees reported sequential 
helping behaviour (Amati et al. 2008): When a female chim-
panzee was caught in the snare, screaming and alarm calling, 
the alpha male eventually broke off the sapling attached to 
the snare. When the snare got stuck again and the female 
could not free herself, he pulled at the stick, but failed to 
improve her situation. After the female tried to bite through 
the snare for several minutes, the male finally manipu-
lated the sling with his teeth until it fell off. This sequence 
shows voluntary, intentional, and appropriate acts to sup-
port the female’s goal of removing the snare: he deliberately 
approached the female, tried various behaviours to free her, 
adjusted less effective techniques, and continued his effort 
until he succeeded. Similarly, an observation where a young 
male chimpanzee assisted an injured mother in carrying her 
infant and thereby enabled her to keep up with the travelling 
party, fulfilled all criteria for helping as the assistance was 
selective and adjusted to the female’s need (Pruetz 2011).

There has been some debate whether rescue behav-
iour can be considered targeted helping and, in particular, 
whether it is intentional (Nowbahari and Hollis 2010; Hol-
lis and Nowbahari 2013). However, some forms of rescue 
behaviour may qualify. For example, during an intergroup 
encounter between two groups of white-faced capuchins 
(Cebus capucinus), a female and her infant ended up sub-
merged in a river, surrounded and threatened by males 
from the other group (Vogel and Fuentes-Jiménez 2006). 
The beta-male from the female’s group responded to her 
alarm calls, returned, gave a threat call, and then fled while 
the other group’s males chased after him. The female and 
her infant and, later, the rescuer, re-joined their group 
un-harmed. The male’s return to a dangerous situation in 
response to the female’s alarm calls (while other males did 
not return) that enabled her to escape with her infant sug-
gests intentional, voluntary behaviour. Furthermore, obser-
vations of chimpanzee-leopard encounters (Boesch 1991) 
report rescue and wound caring behaviours that might qual-
ify as helping (although the author did not label it as such).

Experimental studies

Experiments on helping behaviour in human children have 
focused on motivational, cognitive, social, situational and 
cultural factors (Svetlova et al. 2010; Köster et al. 2016; 
Callaghan and Corbit 2018; Köster and Kärtner 2019; Dahl 
et al. 2022). For example, in early helping experiments 
(Rheingold 1982), 1.5 to 2.5 year-old U.S. children expe-
rienced chores, similar to typical household chores, in the 
lab and could participate in an adult's activity. Children’s 
contributions such as holding the shovel for sweeping up bits 
of paper were considered helping, especially if their assis-
tance occurred unsolicited (but see discussion of toddlers 

participating in chores above). Frequently, in helping experi-
ments a human experimenter struggles with a practical prob-
lem such as reaching for out-of-reach objects or using the 
wrong means to achieve a goal (Warneken and Tomasello 
2006; out-of-reach task replicated, e.g. in Dunfield et al. 
2011). Starting in the second year of life, human infants 
assist experimenters in these situations without being asked 
to or rewarded but provided little to no assistance in con-
trol conditions (without practical problems), indicating that 
the actions were voluntary and intentional. This has been 
observed for infants in Brazil, Canada, Germany, India, and 
Peru (Köster et al. 2016; Callaghan and Corbit 2018; Giner 
Torréns et al. 2021)—though with some cross-cultural vari-
ation in overall helping rates.

In comparable tasks, human-reared juvenile chimpan-
zees picked up and handed over objects if the experimenter 
reached for them but did not assist in other scenarios 
(Warneken and Tomasello 2006). Chimpanzees’ selective 
response in the out-of-reach tasks may have been based on 
cognitive assessments of the situation and hence count as 
helping according to our definition. However, there may be 
a more parsimonious explanation: As part of positive rein-
forcement training, captive primates are often rewarded for 
fetching objects from their enclosure, with caretakers reach-
ing towards objects and calling out to primates. This training 
effect may explain primates’ behaviour in out-of-reach tasks, 
even if they were not rewarded during the experiment itself 
(Drayton and Santos 2014; also discussed in, e.g. Marshall-
Pescini et al. 2016; Tennie et al. 2016). Further findings 
support a more cautious interpretation. In similar test situ-
ations, young bonobos did not pass over the object (a stick) 
and, instead, frequently ‘teased’ the experimenter by, for 
example, moving it close to their hand and pulling it back 
(Krupenye et al. 2018). Moreover, capuchin monkeys, who 
had been trained to retrieve objects for rewards, returned 
out-of-reach items when rewards were present, regardless 
of whether experimenters were reaching for objects (Barnes 
et al. 2008). A follow-up study with the same capuchin mon-
keys added distractor objects and varied how experiment-
ers referenced target objects to investigate if monkeys were 
sensitive to humans’ goals (Drayton and Santos 2014). The 
capuchins retrieved target objects more often than distrac-
tors when experimenters reached for them (compared to 
no reaching). Nevertheless, the authors discuss a simpler 
explanation than goal representation: Reaching for the target 
could have simply enhanced monkeys’ attention to the object 
(Drayton and Santos 2014; Marshall-Pescini et al. 2016).

These studies have all relied on human experimenters in 
the role of helpee. To create more salient and ecologically 
valid test situations for non-human primates, other studies 
have included conspecifics in this role. Commonly, one or 
more individuals are unable to access desired rewards—usu-
ally food—without a conspecific’s assistance. Three settings 
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are often used: (i) the helpee lacks an object/tool to retrieve 
food, which only the helper can provide (tool provision), (ii) 
the helpee cannot access food unless the helper operates/
starts a food delivery device (food provision); (iii) the helpee 
cannot enter a room containing food unless the helper opens 
a door (release conspecific).

In a tool provision study both orangutans and—to a lesser 
extent—chimpanzees voluntarily transferred sticks to a part-
ner, but only orangutans provided sticks selectively when the 
partner needed them, compared to non-social and no-need 
control conditions (Liebal et al. 2014a). Orangutans’ tool 
transfers occurred intentionally according to our criteria, 
but it is not clear if this was the case for chimpanzees, who 
may have shared objects rather than helped. In a study with 
bonobos, female bonobos provided tools to female partners 
(but not males) more often in the test condition than in a 
control condition (where the partner had the necessary tool), 
but did not provide the functional tool selectively (Nolte and 
Call 2021). Hence, these tool transfers do not clearly meet all 
criteria of helping. One study, however, demonstrated goal-
understanding in chimpanzees in a helping task (Yamamoto 
et al. 2012): individuals frequently selected the appropriate 
tool (from a set of objects) when they could see the task 
the partner had to solve, but otherwise responded randomly.

Studies investigating other-regarding preferences some-
times use token transfer setups that are functionally similar 
to tool provisioning tasks (Nissen and Crawford 1936; Pelé 
et al. 2009; Skerry et al. 2011). For instance, brown capu-
chins voluntarily transferred tokens to a conspecific in an 
adjacent compound, but also transferred tokens in the recipi-
ent’s absence as long as the apparatus was visible (Skerry 
et al. 2011). Like the study’s authors, we would not view 
these transfers as helping because they did not occur selec-
tively. Similarly, token-exchange tests with gorillas, chim-
panzees, orangutans and bonobos found that only orangutans 
consistently transferred tokens to recipients upon request 
(Pelé et al. 2009), but did not consider the token’s value 
for the partner. Hence, we would not classify those trans-
fers as helping. However, a follow-up study with two of the  
orangutans demonstrated that—over time—they considered 
the value of the token for the partner (Dufour et al. 2009).

In a food provision study, potential chimpanzee helpers 
could remove a peg to deliver a reward (food or non-food 
object) to a conspecific in an opposite compound (Melis 
et al. 2011). To control for stimulus enhancement, chimpan-
zees received prior inhibition training involving distractor 
objects and distractor objects were provided during tests. 
Chimpanzees released rewards more often when a recipient 
was present and actively requested more rewards than in 
non-social or no-request control conditions. Unfortunately, 
however, requests included pulling a chain connected to the 
apparatus, which may have simply drawn helpers’ attention 
to the chain and makes it difficult to assess whether food 

delivery was an intentional act or an unintended side effect 
of pulling at the chain. This was investigated in a subsequent 
study where releasing the peg unlocked or locked a feeding 
box for recipients (Tennie et al. 2016). Chimpanzees rarely 
released pegs and releases did not differ between test con-
ditions and control conditions. The authors concluded that 
releasing behaviour was a by-product of object manipula-
tion triggered by stimulus enhancement.2 Engelmann et al. 
(2019) used a partner-preference paradigm to investigate the 
impact of relationship quality on helping in human children 
and chimpanzees. Participants chose between opening a 
reward box for a “friend” or a “neutral” recipient. Three-
year-old German children preferred operating their friend’s 
box. Instead of a forced partner-choice test, chimpanzees 
were tested twice with only one partner at a time to whom 
they could deliver food by removing a peg. On the group 
level, more chimpanzees delivered food to “friends” than 
to other partners, but on an individual level, there was only 
a trend. The authors concluded that this provides evidence 
for genuine helping (because chimpanzees considered the 
social relationships) and was not a by-product of stimulus 
enhancement (for a debate see e.g. Tennie et al. 2016; Melis 
2018; Melis et al. 2018). We agree that our criterion for 
intentionality is met if helpers selectively support particular 
conspecifics. However, in the absence of controls for stimu-
lus enhancement, lack of non-social control conditions and/
or distractor objects, alternative explanations cannot be ruled 
out.

Similarly, food provisioning in dyadic prosocial choice tests 
(Silk et al. 2005; Brownell et al. 2009; Cronin et al. 2009; Mas-
sen et al. 2010) or group service tests (Burkart and van Schaik 
2013; Burkart et al. 2014) may qualify as helping under some 
conditions. A study with Swiss preschool children (Burkart 
and Rueth 2013) varied whether actors would receive a reward 
(1/0 vs. 1/1) or not (0/0 vs. 0/1) and found that children only 
chose the prosocial option significantly more often (as com-
pared to a non-social control condition) in tests without actor-
rewards. An attention analysis revealed that, with the actor’s 
side baited, they paid no or less attention to the recipient’s side, 
which accounts for the random choices in the 1/0 vs. 1/1 vari-
ant (but see Horn et al. 2018, for a study with older children). 
Similarly, common marmosets preferred the prosocial option 
when given a choice between 0/0 vs. 0/1 (Burkart et al. 2007). 
This selective providing of food can be considered helping 
according to our criteria. The group service paradigm (Burkart 
and van Schaik 2013; Burkart et al. 2014) tests individuals in 
their naturalistic group by baiting a sliding board outside the 
enclosure that can be pulled within reach by a handle. It is an 

2 Methodological concerns have been raised about the study, particu-
larly questioning chimpanzee’s understanding of the lock-condition 
and, therefore, the validity of the results (Melis et al. 2018).
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intuitive task with low cognitive load and hence suitable for 
comparative research on prosocial behaviour across a broad 
range of species (Burkart et al. 2014; Horn et al. 2016, 2020; 
Verspeek et al. 2022; Bhattacharjee et al. 2023). The group 
service paradigm includes additional control conditions to rule 
out alternative explanations such as stimulus enhancement (i.e. 
tapping a non-baited board with a stick) or lack of inhibitory 
control (i.e. blocking access to the baited board). Helping 
was operationalized as selective pulling of the baited board 
in the test phase as compared to the control phase(s). Studies 
have found that several non-human primate species such as 
marmosets, tamarins, sakis, siamangs and semi-free ranging 
Japan macaques (Burkart and van Schaik 2013; Burkart et al. 
2014; Bhattacharjee et al. 2023) helped in a group service task. 
However, due to the naturalistic social setting, it is not always 
clear to whom the helping is directed in group service tests, 
especially when several individuals are near the baited board, 
and would require more detailed analyses, e.g. related to the 
identity of potential recipients across trials to assess partner 
preferences and selective food provisioning.

Finally, in release conspecific studies, individuals could 
release a conspecific from a neighbouring enclosure/room 
into a room containing food. For example, bonobos volun-
tarily let conspecifics into their own compound containing 
food by opening a door and did so selectively when another 
bonobo was present but not when the room was empty (Hare 
and Kwetuenda 2010; Tan and Hare 2013). When confronted 
with the choice between releasing a familiar or an unfamiliar 
conspecific, they predominantly chose the stranger (Tan and 
Hare 2013). Although both studies purported to investigate 
food sharing, we suggest that they investigated helping as 
all criteria for helping—in contrast to sharing—are met: 
the released individuals given access to desired food, the 
actions occurred voluntarily (i.e. without external force) and 
intentionally, as door opening was selective with regard to 
partner presence and identity, respectively. We emphasis to 
distinguish between sharing and helping as they may rely on 
different mechanisms and be differentially regulated.

In sum, experiments that feature conspecifics as helpees 
and use one of the three settings (tool provision, food provi-
sion, release conspecific) are suitable to investigate helping 
in non-human primates, provided they include appropriate 
control conditions to rule out alternative explanations (e.g. 
stimulus enhancement). This also ensures comparability to 
studies with human children that often use adult or, occa-
sionally, peer partners.

Conclusion

Prosociality is central, but not limited, to human sociality. 
Non-human primates and other animals also show prosocial 
behaviours. While new insights have been gained about the 

proximate regulation of prosociality in different species over 
the last decades, progress has also been hampered by a lack 
of a clear conceptual framework for comparative studies. 
Here we provide such a framework and show how it can 
be used to operationalize and compare two frequently stud-
ied prosocial behaviours in human children and non-human 
primates: food sharing and targeted helping. We show that 
this framework allows for nuanced assessments of prosocial 
behaviours in these species and we are optimistic that it can 
also be expanded to other animal species. For example, there 
is a growing body of prosociality research in birds that uses 
similar paradigms to the ones discussed here (von Bayern 
et al. 2007; Massen et al. 2015, 2020; Horn et al. 2016; Lam-
bert et al. 2017; Liévin-Bazin et al. 2019; Brucks and von 
Bayern 2020; Laumer et al. 2021). Our framework does not 
only provide a foundation to retrospectively evaluate obser-
vational and experimental studies, but can also guide future 
comparative work.

Author contributions All authors conceptualized the paper. KSK car-
ried out the investigation, and KSK and PK wrote the original draft. 
All authors reviewed and edited the manuscript. KL and JMB acquired 
funding.

Funding Open Access funding enabled and organized by Projekt 
DEAL. This work was supported by joint seed funding of the 
University of Zurich and Freie Universität Berlin.

Data availability Not applicable.

Declarations 

Conflict of interest The authors have no conflict of interests to declare 
that are relevant to the content of this article.

Ethical approval Not applicable.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

Alcock J (2009) Animal behavior: an evolutionary approach, 9th edn. 
Sinauer Associates, Sunderland

Amati S, Babweteera F, Wittig RM (2008) Snare removal by a chim-
panzee of the Sonso community, Budongo Forest (Uganda). Pan 
Africa News 15:6–8

http://creativecommons.org/licenses/by/4.0/


Animal Cognition            (2024) 27:5  Page 11 of 15     5 

Aureli F, de Waal FBM (2000) Natural conflict resolution. University 
of California Press, Berkeley

Bales K, Dietz J, Baker A et al (2000) Effects of allocare-givers on 
fitness of infants and parents in callitrichid primates. Folia 
Primatol 71:27–38. https:// doi. org/ 10. 1159/ 00002 1728

Bard KA (1995) Sensorimotor cognition in young feral orangutans 
(Pongo pygmaeus). Primates 36:297–321. https:// doi. org/ 10. 
1007/ BF023 82855

Barnes JL, Hill T, Langer M et al (2008) Helping behaviour and 
regard for others in capuchin monkeys (Cebus apella). Biol 
Lett 4:638–640. https:// doi. org/ 10. 1098/ rsbl. 2008. 0410

Barragan RC, Brooks R, Meltzoff AN (2020) Altruistic food shar-
ing behavior by human infants after a hunger manipulation. 
Sci Rep 10:1785. https:// doi. org/ 10. 1038/ s41598- 020- 58645-9

Bar-Tal D (1976) Prosocial behavior: theory and research. Hemi-
sphere Publishing Corp, Washington

Batson CD, Powell AA (2003) Altruism and prosocial behavior. 
In: Millon T, Lerner MJ (eds) Handbook of psychology. John 
Wiley & Sons Inc, Hoboken, NJ, pp 463–484

Batson CD, Ahmad N, Powell AA, Stocks EL (2008) Prosocial moti-
vation. In: Shah J, Gardner WL (eds) Handbook of motivation 
science. The Guilford Press, New York, London, pp 135–149

Batson CD (2002) Addressing the altruism question experimentally. 
Altruism and altruistic love: Science, philosophy, and religion 
in dialogue 89–105

Beier JS, Gross JT, Brett BE et al (2019) Helping, sharing, and com-
forting in young children: links to individual differences in 
attachment. Child Dev 90:e273–e289. https:// doi. org/ 10. 1111/ 
cdev. 13100

Belisle P, Chapais B (2001) Tolerated co-feeding in relation to 
degree of kinship in Japanese macaques. Behav 138:487–509. 
https:// doi. org/ 10. 1163/ 15685 39017 50382 124

Ben-Ami Bartal I, Decety J, Mason P (2011) Empathy and pro-social 
behavior in rats. Science 334:1427–1430. https:// doi. org/ 10. 
1126/ scien ce. 121078

Berghänel A, Ostner J, Schröder U, Schülke O (2011) Social bonds 
predict future cooperation in male Barbary macaques, Macaca 
sylvanus. Anim Behav 81:1109–1116. https:// doi. org/ 10. 
1016/j. anbeh av. 2011. 02. 009

Bhattacharjee D, Cousin E, Pflüger LS, Massen JJM (2023) Proso-
ciality in a despotic society. iScience 26:106587. https:// doi. 
org/ 10. 1016/j. isci. 2023. 106587

Birch LL, Billman J (1986) Preschool children’s food sharing with 
friends and acquaintances. Child Dev 57:387–395. https:// doi. 
org/ 10. 2307/ 11305 94

Boesch C (1991) The effects of leopard predation on grouping pat-
terns in forest chimpanzees. Behav 117:220–242. https:// doi. 
org/ 10. 1163/ 15685 3991X 00544

Boesch C (1994) Cooperative hunting in wild chimpanzees. Anim 
Behav 48:653–667. https:// doi. org/ 10. 1006/ anbe. 1994. 1285

Boesch C, Boesch H (1989) Hunting behavior of wild chimpanzees 
in the Tai-National-Park. Am J Phys Anthropol 78:547–573. 
https:// doi. org/ 10. 1002/ ajpa. 13307 80410

Bräuer J, Schönefeld K, Call J (2013) When do dogs help humans? 
Appl Anim Behav Sci 148:138–149. https:// doi. org/ 10. 1016/j. 
appla nim. 2013. 07. 009

Brosnan SF (2018) Understanding social decision-making from 
another species’ perspective. Learn Behav 46:101–102. https:// 
doi. org/ 10. 3758/ s13420- 017- 0302-1

Brosnan SF, Silk JB, Henrich J et al (2009) Chimpanzees (Pan trog-
lodytes) do not develop contingent reciprocity in an experi-
mental task. Anim Cogn 12:587–597. https:// doi. org/ 10. 1007/ 
s10071- 009- 0218-z

Brosnan SF, Salwiczek L, Bshary R (2010) The interplay of cogni-
tion and cooperation. Philos T Roy Soc B 365:2699–2710. 
https:// doi. org/ 10. 1098/ rstb. 2010. 0154

Brown GR, Almond REA, van Bergen Y (2004) Begging, stealing and 
offering: food transfer in non-human primates. Adv Study Behav 
34:265–295. https:// doi. org/ 10. 1016/ S0065- 3454(04) 34007-6

Brown GR, Almond REA, Bates NJ (2005) Adult-infant food transfer 
in common marmosets: an experimental study. Am J Primatol 
65:301–312. https:// doi. org/ 10. 1002/ ajp. 20117

Brownell CA, The Early Social Development Research Lab (2016) 
Prosocial behavior in infancy: the role of socialization. Child 
Dev Perspect 10:222–227. https:// doi. org/ 10. 1111/ cdep. 12189

Brownell CA, Svetlova M, Nichols S (2009) To share or not to share: 
When do toddlers respond to another’s needs? Infancy 14:117–
130. https:// doi. org/ 10. 1080/ 15250 00080 25698 68

Brucks D, von Bayern AMP (2020) Parrots voluntarily help each other 
to obtain food rewards. Curr Biol 30:292-297.e5. https:// doi. org/ 
10. 1016/j. cub. 2019. 11. 030

Burkart JM, Rueth K (2013) Preschool children fail primate prosocial 
game because of attentional task demands. PLoS ONE 8:e68440. 
https:// doi. org/ 10. 1371/ journ al. pone. 00684 40

Burkart JM, van Schaik CP (2013) Group service in macaques (Macaca 
fuscata), capuchins (Cebus apella) and marmosets (Callithrix 
jacchus): a comparative approach to identifying proactive proso-
cial motivations. J Comp Psychol 127:212–225. https:// doi. org/ 
10. 1037/ a0026 392

Burkart JM, van Schaik CP (2020) Marmoset prosociality is inten-
tional. Anim Cogn 23:581–594. https:// doi. org/ 10. 1007/ 
s10071- 020- 01363-6

Burkart JM, Fehr E, Efferson C, van Schaik CP (2007) Other-regarding 
preferences in a non-human primate: common marmosets provi-
sion food altruistically. P Natl Acad Sci USA 104:19762–19766. 
https:// doi. org/ 10. 1073/ pnas. 07103 10104

Burkart JM, Allon O, Amici F et al (2014) The evolutionary origin of 
human hyper-cooperation. Nat Commun 5:4747. https:// doi. org/ 
10. 1038/ ncomm s5747

Burkart JM, van Schaik CP, Griesser M (2017) Looking for unity in 
diversity: human cooperative childcare in comparative perspec-
tive. Proc R Soc B 284:20171184. https:// doi. org/ 10. 1098/ rspb. 
2017. 1184

Callaghan T, Corbit J (2018) Early prosocial development across cul-
tures. Curr Opin Psychol 20:102–106. https:// doi. org/ 10. 1016/j. 
copsyc. 2017. 07. 039

Carpendale JIM, Kettner VA, Audet KN (2015) On the nature of tod-
dlers’ helping: helping or interest in others’ activity? Soc Dev 
24:357–366. https:// doi. org/ 10. 1111/ sode. 12094

Carter GG, Wilkinson GS (2013) Food sharing in vampire bats: recip-
rocal help predicts donations more than relatedness or harass-
ment. Proc R Soc B 280:20122573. https:// doi. org/ 10. 1098/ rspb. 
2012. 2573

Chappell J, Phillips AC, van Noordwijk M et al (2015) The ontogeny 
of gap crossing behaviour in Bornean orangutans (Pongo pyg-
maeus wurmbii). PLoS ONE 10:e0130291. https:// doi. org/ 10. 
1371/ journ al. pone. 01302 91

Clutton-Brock TH (2009) Cooperation between non-kin in animal 
societies. Nature 462:51–57. https:// doi. org/ 10. 1038/ natur e08366

Coppens AD, Alcalá L, Rogoff B, Mejía-Arauz R (2016) Children’s 
contributions in family work: two cultural paradigms. In: Punch 
S, Vanderbeck R, Skelton T (eds) Families, Intergenerationality, 
and Peer group relations geographies of Children and Young 
People. Springer, Singapore

Crittenden AN, Zes DA (2015) Food sharing among Hadza hunter-
gatherer children. PLoS ONE 10:e0131996. https:// doi. org/ 10. 
1371/ journ al. pone. 01319 96

Cronin KA (2012) Prosocial behaviour in animals: the influence of 
social relationships, communication and rewards. Anim Behav 
84:1085–1093. https:// doi. org/ 10. 1016/j. anbeh av. 2012. 08. 009

Cronin KA, Schroeder KKE, Rothwell ES et al (2009) Cooperatively 
breeding cottontop tamarins (Saguinus oedipus) do not donate 

https://doi.org/10.1159/000021728
https://doi.org/10.1007/BF02382855
https://doi.org/10.1007/BF02382855
https://doi.org/10.1098/rsbl.2008.0410
https://doi.org/10.1038/s41598-020-58645-9
https://doi.org/10.1111/cdev.13100
https://doi.org/10.1111/cdev.13100
https://doi.org/10.1163/156853901750382124
https://doi.org/10.1126/science.121078
https://doi.org/10.1126/science.121078
https://doi.org/10.1016/j.anbehav.2011.02.009
https://doi.org/10.1016/j.anbehav.2011.02.009
https://doi.org/10.1016/j.isci.2023.106587
https://doi.org/10.1016/j.isci.2023.106587
https://doi.org/10.2307/1130594
https://doi.org/10.2307/1130594
https://doi.org/10.1163/156853991X00544
https://doi.org/10.1163/156853991X00544
https://doi.org/10.1006/anbe.1994.1285
https://doi.org/10.1002/ajpa.1330780410
https://doi.org/10.1016/j.applanim.2013.07.009
https://doi.org/10.1016/j.applanim.2013.07.009
https://doi.org/10.3758/s13420-017-0302-1
https://doi.org/10.3758/s13420-017-0302-1
https://doi.org/10.1007/s10071-009-0218-z
https://doi.org/10.1007/s10071-009-0218-z
https://doi.org/10.1098/rstb.2010.0154
https://doi.org/10.1016/S0065-3454(04)34007-6
https://doi.org/10.1002/ajp.20117
https://doi.org/10.1111/cdep.12189
https://doi.org/10.1080/15250000802569868
https://doi.org/10.1016/j.cub.2019.11.030
https://doi.org/10.1016/j.cub.2019.11.030
https://doi.org/10.1371/journal.pone.0068440
https://doi.org/10.1037/a0026392
https://doi.org/10.1037/a0026392
https://doi.org/10.1007/s10071-020-01363-6
https://doi.org/10.1007/s10071-020-01363-6
https://doi.org/10.1073/pnas.0710310104
https://doi.org/10.1038/ncomms5747
https://doi.org/10.1038/ncomms5747
https://doi.org/10.1098/rspb.2017.1184
https://doi.org/10.1098/rspb.2017.1184
https://doi.org/10.1016/j.copsyc.2017.07.039
https://doi.org/10.1016/j.copsyc.2017.07.039
https://doi.org/10.1111/sode.12094
https://doi.org/10.1098/rspb.2012.2573
https://doi.org/10.1098/rspb.2012.2573
https://doi.org/10.1371/journal.pone.0130291
https://doi.org/10.1371/journal.pone.0130291
https://doi.org/10.1038/nature08366
https://doi.org/10.1371/journal.pone.0131996
https://doi.org/10.1371/journal.pone.0131996
https://doi.org/10.1016/j.anbehav.2012.08.009


 Animal Cognition            (2024) 27:5     5  Page 12 of 15

rewards to their long-term mates. J Comp Psychol 123:231–241. 
https:// doi. org/ 10. 1037/ a0015 094

Dahl A (2015) The developing social context of infant helping in two 
U.S. samples. Child Dev 86:1080–1093. https:// doi. org/ 10. 1111/ 
cdev. 12361

Dahl A, Goeltz MT, Brownell CA (2022) Scaffolding the emergence 
of infant helping: a longitudinal experiment. Child Dev 93:751–
759. https:// doi. org/ 10. 1111/ cdev. 13710

Dale R, Palma-Jacinto S, Marshall-Pescini S, Range F (2019) Wolves, 
but not dogs, are prosocial in a touch screen task. PLoS ONE 
14:e0215444. https:// doi. org/ 10. 1371/ journ al. pone. 02154 44

Darley JM, Batson CD (1973) “From Jerusalem to Jericho”: a study 
of situational and dispositional variables in helping behavior. J 
Pers Soc Psychol 27:100–108. https:// doi. org/ 10. 1037/ h0034 449

Darley JM, Latané B (1968) Bystander intervention in emergencies: 
diffusion of responsibility. J Pers Soc Psychol 8:377–383. https:// 
doi. org/ 10. 1037/ h0025 589

de Waal FBM (1989) Food sharing and reciprocal obligations among 
chimpanzees. J Hum Evol 18:433–459. https:// doi. org/ 10. 1016/ 
0047- 2484(89) 90074-2

de Waal FBM (1997a) The chimpanzee’s service economy: food for 
grooming. Evol Hum Behav 18:375–386. https:// doi. org/ 10. 
1016/ S1090- 5138(97) 00085-8

de Waal FBM (1997b) Food transfers through mesh in brown capu-
chins. J Comp Psychol 111:370–378. https:// doi. org/ 10. 1037/ 
0735- 7036. 111.4. 370

de Waal FBM (2008) Putting the altruism back into altruism: the evolu-
tion of empathy. Annu Rev Psychol 59:279–300. https:// doi. org/ 
10. 1146/ annur ev. psych. 59. 103006. 093625

de Waal FBM, Suchak M (2010) Prosocial primates: selfish and unself-
ish motivations. Philos T R Soc B 365:2711–2722. https:// doi. 
org/ 10. 1098/ rstb. 2010. 0119

Drayton LA, Santos LR (2014) Capuchins’ (Cebus apella) sensitivity 
to others’ goal-directed actions in a helping context. Anim Cogn 
17:689–700. https:// doi. org/ 10. 1007/ s10071- 013- 0700-5

Drea CM, Carter AN (2009) Cooperative problem solving in a social 
carnivore. Anim Behav 78:967–977. https:// doi. org/ 10. 1016/j. 
anbeh av. 2009. 06. 030

Dubuc C, Hughes KD, Cascio J, Santos LR (2012) Social tolerance in 
a despotic primate: co-feeding between consortship partners in 
rhesus macaques. Am J Phys Anthropol 148:73–80. https:// doi. 
org/ 10. 1002/ ajpa. 22043

Dufour V, Pele M, Neumann M et al (2009) Calculated reciprocity after 
all: computation behind token transfers in orang-utans. Biol Lett 
5:172–175. https:// doi. org/ 10. 1098/ rsbl. 2008. 0644

Dunfield KA, Kuhlmeier VA, O’Connell L, Kelley E (2011) Exam-
ining the diversity of prosocial behavior: helping, sharing, and 
comforting in infancy. Infancy 16:227–247. https:// doi. org/ 10. 
1111/j. 1532- 7078. 2010. 00041.x

Dunn J, Munn P (1986) Siblings and the development of prosocial 
behaviour. Int J Behav Dev 9:265–284. https:// doi. org/ 10. 1177/ 
01650 25486 00900 301

Eisenberg N, Miller PA (1987) The relation of empathy to prosocial 
and related behaviors. Psychol Bull 101:91–119. https:// doi. org/ 
10. 1037/ 0033- 2909. 101.1. 91

Eisenberg N, Mussen PH (1989) The roots of prosocial behavior in 
children. Cambridge University Press, Cambridge

Eisenberg N, VanSchyndel SK, Spinrad TL (2016) Prosocial moti-
vation: inferences from an opaque body of work. Child Dev 
87:1668–1678. https:// doi. org/ 10. 1111/ cdev. 12638

Engelmann JM, Haux LM, Herrmann E (2019) Helping in young chil-
dren and chimpanzees shows partiality towards friends. Evol 
Hum Behav 40:292–300. https:// doi. org/ 10. 1016/j. evolh umbeh 
av. 2019. 01. 003

Fehr E, Fischbacher U (2003) The nature of human altruism. Nature 
425:785–791. https:// doi. org/ 10. 1038/ natur e02043

Feigin S, Owens G, Goodyear-Smith F (2018) Theories of human 
altruism: a systematic review. J Psychiatry Brain Functions 1:5. 
https:// doi. org/ 10. 7243/ 2055- 3447-1-5

Feistner ATC, McGrew WC (1989) Food-sharing in primates: a criti-
cal review. In: Seth PK, Seth S (eds) Perspectives in Primate 
Biology. Today’s and Tomorrow’s Printers & Publishers, New 
Delhi, pp 21–36

Fraser ON, Bugnyar T (2010) Do ravens show consolation? Responses 
to distressed others. PLoS ONE 5:e10605. https:// doi. org/ 10. 
1371/ journ al. pone. 00106 05

Fraser ON, Stahl D, Aureli F (2008) Stress reduction through conso-
lation in chimpanzees. P Natl Acad Sci USA 105:8557–8562. 
https:// doi. org/ 10. 1073/ pnas. 08041 41105

Fraser ON, Stahl D, Aureli F (2010) The function and determinants 
of reconciliation in Pan troglodytes. Int J Primatol 31:39–57. 
https:// doi. org/ 10. 1007/ s10764- 009- 9377-7

Fruth B, Hohmann G (2002) How bonobos handle hunts and harvests: 
why share food? In: Boesch C, Hohmann G, Marchant LF (eds) 
Behavioural Diversity in Chimpanzees and Bonobos. Cambridge 
University Press, New York, pp 231–243

Giner Torréns M, Dreizler K, Kärtner J (2021) Insight into toddlers’ 
motivation to help: from social participants to prosocial con-
tributors. Infant Behav Dev 64:101603. https:// doi. org/ 10. 1016/j. 
infbeh. 2021. 101603

Goldstone LG, Sommer V, Nurmi N et al (2016) Food begging and 
sharing in wild bonobos (Pan paniscus): assessing relation-
ship quality? Primates 57:367–376. https:// doi. org/ 10. 1007/ 
s10329- 016- 0522-6

Greenberg JR, Hamann K, Warneken F, Tomasello M (2010) Chim-
panzee helping in collaborative and noncollaborative contexts. 
Anim Behav 80:873–880. https:// doi. org/ 10. 1016/j. anbeh av. 
2010. 08. 008

Guerreiro Martins EM, de Moura AC, A, Finkenwirth C, et al (2019) 
Food sharing patterns in three species of callitrichid monkeys 
(Callithrix jacchus, Leontopithecus chrysomelas, Saguinus 
midas): individual and species differences. J Comp Psychol 
133:474–487. https:// doi. org/ 10. 1037/ com00 00169

Gurven M (2004) To give and to give not: The behavioral ecology of 
human food transfers. Behav Brain Sci 27:543–589. https:// doi. 
org/ 10. 1017/ S0140 525X0 40001 23

Gurven M (2006) The evolution of contingent cooperation. Curr 
Anthropol 47:185–192. https:// doi. org/ 10. 1086/ 499552

Hamilton WD (1964) The genetical evolution of social behaviour I & 
II. J Theor Biol 7:1–52. https:// doi. org/ 10. 1016/ 0022- 5193(64) 
90038-4

Hammond SI (2011) Parental scaffolding and children’s everyday help-
ing. Simon Fraser University, Burnaby

Harcourt AH, de Waal FBM (1992) Coalitions and alliances in humans 
and other animals. Oxford University Press, Oxford

Hare B, Kwetuenda S (2010) Bonobos voluntarily share their own food 
with others. Curr Biol 20:R230–R231. https:// doi. org/ 10. 1016/j. 
cub. 2009. 12. 038

Hawley PH (2014) Evolution, prosocial behavior, and altruism. In: 
Padilla-Walker LM, Carlo G (eds) Prosocial development: a mul-
tidimensional approach. Oxford University Press, New York, pp 
43–70

Henrich J, Muthukrishna M (2021) The origins and psychology of 
human cooperation. Annu Rev Psychol 72:207–240. https:// doi. 
org/ 10. 1146/ annur ev- psych- 081920- 042106

Hollis KL, Nowbahari E (2013) Toward a behavioral ecology of rescue 
behavior. Evol Psychol 11:147470491301100320. https:// doi. org/ 
10. 1177/ 14747 04913 01100 311

Horn L, Scheer C, Bugnyar T, Massen JJM (2016) Proactive prosocial-
ity in a cooperatively breeding corvid, the azure-winged magpie 
(Cyanopica cyana). Biol Let 12:20160649. https:// doi. org/ 10. 
1098/ rsbl. 2016. 0649

https://doi.org/10.1037/a0015094
https://doi.org/10.1111/cdev.12361
https://doi.org/10.1111/cdev.12361
https://doi.org/10.1111/cdev.13710
https://doi.org/10.1371/journal.pone.0215444
https://doi.org/10.1037/h0034449
https://doi.org/10.1037/h0025589
https://doi.org/10.1037/h0025589
https://doi.org/10.1016/0047-2484(89)90074-2
https://doi.org/10.1016/0047-2484(89)90074-2
https://doi.org/10.1016/S1090-5138(97)00085-8
https://doi.org/10.1016/S1090-5138(97)00085-8
https://doi.org/10.1037/0735-7036.111.4.370
https://doi.org/10.1037/0735-7036.111.4.370
https://doi.org/10.1146/annurev.psych.59.103006.093625
https://doi.org/10.1146/annurev.psych.59.103006.093625
https://doi.org/10.1098/rstb.2010.0119
https://doi.org/10.1098/rstb.2010.0119
https://doi.org/10.1007/s10071-013-0700-5
https://doi.org/10.1016/j.anbehav.2009.06.030
https://doi.org/10.1016/j.anbehav.2009.06.030
https://doi.org/10.1002/ajpa.22043
https://doi.org/10.1002/ajpa.22043
https://doi.org/10.1098/rsbl.2008.0644
https://doi.org/10.1111/j.1532-7078.2010.00041.x
https://doi.org/10.1111/j.1532-7078.2010.00041.x
https://doi.org/10.1177/016502548600900301
https://doi.org/10.1177/016502548600900301
https://doi.org/10.1037/0033-2909.101.1.91
https://doi.org/10.1037/0033-2909.101.1.91
https://doi.org/10.1111/cdev.12638
https://doi.org/10.1016/j.evolhumbehav.2019.01.003
https://doi.org/10.1016/j.evolhumbehav.2019.01.003
https://doi.org/10.1038/nature02043
https://doi.org/10.7243/2055-3447-1-5
https://doi.org/10.1371/journal.pone.0010605
https://doi.org/10.1371/journal.pone.0010605
https://doi.org/10.1073/pnas.0804141105
https://doi.org/10.1007/s10764-009-9377-7
https://doi.org/10.1016/j.infbeh.2021.101603
https://doi.org/10.1016/j.infbeh.2021.101603
https://doi.org/10.1007/s10329-016-0522-6
https://doi.org/10.1007/s10329-016-0522-6
https://doi.org/10.1016/j.anbehav.2010.08.008
https://doi.org/10.1016/j.anbehav.2010.08.008
https://doi.org/10.1037/com0000169
https://doi.org/10.1017/S0140525X04000123
https://doi.org/10.1017/S0140525X04000123
https://doi.org/10.1086/499552
https://doi.org/10.1016/0022-5193(64)90038-4
https://doi.org/10.1016/0022-5193(64)90038-4
https://doi.org/10.1016/j.cub.2009.12.038
https://doi.org/10.1016/j.cub.2009.12.038
https://doi.org/10.1146/annurev-psych-081920-042106
https://doi.org/10.1146/annurev-psych-081920-042106
https://doi.org/10.1177/147470491301100311
https://doi.org/10.1177/147470491301100311
https://doi.org/10.1098/rsbl.2016.0649
https://doi.org/10.1098/rsbl.2016.0649


Animal Cognition            (2024) 27:5  Page 13 of 15     5 

Horn L, Hungerländer NA, Windhager S et al (2018) Social sta-
tus and prenatal testosterone exposure assessed via second-
to-fourth digit ratio affect 6–9-year-old children’s proso-
cial choices. Sci Rep 8:1–11. https:// doi. org/ 10. 1038/ 
s41598- 018- 27468-0

Horn L, Bugnyar T, Griesser M et al (2020) Sex-specific effects of 
cooperative breeding and colonial nesting on prosociality in cor-
vids. Elife 9:e58139. https:// doi. org/ 10. 7554/ eLife. 58139

Iwata Y (2014) Food dropping as a food transfer mechanism among 
western lowland gorillas in Moukalaba-Doudou National 
Park, Gabon. Primates 55:353–358. https:// doi. org/ 10. 1007/ 
s10329- 014- 0417-3

Jaeggi AV, Gurven M (2013a) Natural cooperators: food sharing in 
humans and other primates. Evol Anthropol 22:186–195. https:// 
doi. org/ 10. 1002/ evan. 21364

Jaeggi AV, Gurven M (2013b) Reciprocity explains food sharing in 
humans and other primates independent of kin selection and tol-
erated scrounging: a phylogenetic meta-analysis. Proc R Soc B 
280:20131615. https:// doi. org/ 10. 1098/ rspb. 2013. 1615

Jaeggi AV, van Schaik CP (2011) The evolution of food sharing in 
primates. Behav Ecol Sociobiol 65:2125–2140. https:// doi. org/ 
10. 1007/ s00265- 011- 1221-3

Jaeggi AV, van Noordwijk MA, van Schaik CP (2008) Begging for 
information: mother-offspring food sharing among wild Bornean 
orangutans. Am J Primatol 70:533–541. https:// doi. org/ 10. 1002/ 
ajp. 20525

Jaeggi AV, Burkart JM, van Schaik CP (2010a) On the psychology of 
cooperation in humans and other primates: combining the natural 
history and experimental evidence of prosociality. Philos T Roy 
Soc B 365:2723–2735. https:// doi. org/ 10. 1098/ rstb. 2010. 0118

Jaeggi AV, Stevens JMG, van Schaik CP (2010b) Tolerant food sharing 
and reciprocity is precluded by despotism among bonobos but 
not chimpanzees. Am J Phys Anthropol 143:41–51. https:// doi. 
org/ 10. 1002/ ajpa. 21288

Jaeggi AV, Boose KJ, White FJ, Gurven M (2016) Obstacles and 
catalysts of cooperation in humans, bonobos, and chimpanzees: 
behavioural reaction norms can help explain variation in sex 
roles, inequality, war and peace. Behav 153:1015–1051. https:// 
doi. org/ 10. 1163/ 15685 39X- 00003 347

Jensen K (2010) Punishment and spite, the dark side of cooperation. 
Proc R Soc B 365:2635–2650. https:// doi. org/ 10. 1098/ rstb. 2010. 
0146

Jensen K, Hare B, Call J, Tomasello M (2006) What’s in it for me? 
Self-regard precludes altruism and spite in chimpanzees. Proc R 
Soc B 273:1013–1021. https:// doi. org/ 10. 1098/ rspb. 2005. 3417

Kanngiesser P, Rossano F, Frickel R et al (2020) Children, but not great 
apes, respect ownership. Dev Sci 23:e12842. https:// doi. org/ 10. 
1111/ desc. 12842

Kaplan HS, Hooper PL, Gurven M (2009) The evolutionary and eco-
logical roots of human social organization. Philos T R Soc B 
364:3289–3299. https:// doi. org/ 10. 1098/ rstb. 2009. 0115

King AJ, Clark FE, Cowlishaw G (2011) The dining etiquette of desert 
baboons: the roles of social bonds, kinship, and dominance in 
co-feeding networks. Am J Primatol 73:768–774. https:// doi. org/ 
10. 1002/ ajp. 20918

Kopp KS, Liebal K (2016) Here you are!—Selective and active food 
sharing within and between groups in captive Sumatran orangu-
tans (Pongo abelii). Behav Ecol Sociobiol 70:1219–1233. https:// 
doi. org/ 10. 1007/ s00265- 016- 2130-2

Köster M, Kärtner J (2019) Why do infants help? A simple action 
reveals a complex phenomenon. Dev Rev 51:175–187. https:// 
doi. org/ 10. 1016/j. dr. 2018. 11. 004

Köster M, Cavalcante L, Cruz V, de Carvalho R et al (2016) Cultural 
influences on toddlers’ prosocial behavior: how maternal task 
assignment relates to helping others. Child Dev 87:1727–1738. 
https:// doi. org/ 10. 1111/ cdev. 12636

Kramer KL (2011) The evolution of human parental care and recruit-
ment of juvenile help. Trends Ecol Evol 26:533–540. https:// doi. 
org/ 10. 1016/j. tree. 2011. 06. 002

Krupenye C, Tan J, Hare B (2018) Bonobos voluntarily hand food to 
others but not toys or tools. Proc R Soc B 285:20181536. https:// 
doi. org/ 10. 1098/ rspb. 2018. 1536

Lakshminarayanan VR, Santos LR (2008) Capuchin monkeys are sen-
sitive to others’ welfare. Curr Biol 18:R999–R1000. https:// doi. 
org/ 10. 1016/j. cub. 2008. 08. 057

Lambert ML, Massen JJM, Seed AM et al (2017) An ‘unkindness’ of 
ravens? Measuring prosocial preferences in Corvus corax. Anim 
Behav 123:383–393. https:// doi. org/ 10. 1016/j. anbeh av. 2016. 11. 
018

Laumer IB, Massen JJM, Boehm PM et al (2021) Individual Goffin´s 
cockatoos (Cacatua goffiniana) show flexible targeted helping in 
a tool transfer task. PLoS ONE 16:e0253416. https:// doi. org/ 10. 
1371/ journ al. pone. 02534 16

Liebal K, Rossano F (2017) The give and take of food sharing in Suma-
tran orang-utans, Pongo abelii, and chimpanzees, Pan troglo-
dytes. Anim Behav 133:91–100. https:// doi. org/ 10. 1016/j. anbeh 
av. 2017. 09. 006

Liebal K, Vaish A, Haun DBM, Tomasello M (2014a) Does sym-
pathy motivate prosocial behaviour in great apes? PLoS ONE 
9:e84299. https:// doi. org/ 10. 1371/ journ al. pone. 00842 99

Liebal K, Waller BM, Burrows AM, Slocombe KE (2014b) Primate 
communication: a multimodel approach. Cambridge University 
Press, Cambridge

Liévin-Bazin A, Pineaux M, Le Covec M et al (2019) Food sharing and 
affiliation: An experimental and longitudinal study in cockatiels 
(Nymphicus hollandicus). Ethology 125:276–288. https:// doi. org/ 
10. 1111/ eth. 12850

MacKinnon J (1974) The behaviour and ecology of wild orang-utans 
(Pongo pygmaeus). Anim Behav 22:3–74. https:// doi. org/ 10. 
1016/ S0003- 3472(74) 80054-0

Marshall-Pescini S, Dale R, Quervel-Chaumette M, Range F (2016) 
Critical issues in experimental studies of prosociality in non-
human species. Anim Cogn 19:679–705. https:// doi. org/ 10. 1007/ 
s10071- 016- 0973-6

Massen JJM, van den Berg LM, Spruijt BM, Sterck EHM (2010) Gen-
erous leaders and selfish underdogs: pro-sociality in despotic 
macaques. PLoS ONE 5:e9734. https:// doi. org/ 10. 1371/ journ al. 
pone. 00097 34

Massen JJM, Luyten IJAF, Spruijt BM, Sterck EHM (2011) Benefiting 
friends or dominants: prosocial choices mainly depend on rank 
position in long-tailed macaques (Macaca fascicularis). Primates 
52:237–247. https:// doi. org/ 10. 1007/ s10329- 011- 0244-8

Massen JJ, Lambert M, Schiestl M, Bugnyar T (2015) Subadult ravens 
generally don’t transfer valuable tokens to conspecifics when 
there is nothing to gain for themselves. Front Psychol 6:885. 
https:// doi. org/ 10. 3389/ fpsyg. 2015. 00885

Massen JJM, Behrens F, Martin JS et al (2019) A comparative approach 
to affect and cooperation. Neurosci Biobehav Rev 107:370–387. 
https:// doi. org/ 10. 1016/j. neubi orev. 2019. 09. 027

Massen JJM, Haley SM, Bugnyar T (2020) Azure-winged magpies’ 
decisions to share food are contingent on the presence or absence 
of food for the recipient. Sci Rep 10:16147. https:// doi. org/ 10. 
1038/ s41598- 020- 73256-0

Matsumoto T, Itoh N, Inoue S, Nakamura M (2016) An observation 
of a severely disabled infant chimpanzee in the wild and her 
interactions with her mother. Primates 57:3–7. https:// doi. org/ 
10. 1007/ s10329- 015- 0499-6

Maynard Smith J (1964) Group selection and kin selection. Nature 
201:1145–1147. https:// doi. org/ 10. 1038/ 20111 45a0

Melis AP (2018) The evolutionary roots of prosociality: the case of 
instrumental helping. Curr Opin Psychol 20:82–86. https:// doi. 
org/ 10. 1016/j. copsyc. 2017. 08. 019

https://doi.org/10.1038/s41598-018-27468-0
https://doi.org/10.1038/s41598-018-27468-0
https://doi.org/10.7554/eLife.58139
https://doi.org/10.1007/s10329-014-0417-3
https://doi.org/10.1007/s10329-014-0417-3
https://doi.org/10.1002/evan.21364
https://doi.org/10.1002/evan.21364
https://doi.org/10.1098/rspb.2013.1615
https://doi.org/10.1007/s00265-011-1221-3
https://doi.org/10.1007/s00265-011-1221-3
https://doi.org/10.1002/ajp.20525
https://doi.org/10.1002/ajp.20525
https://doi.org/10.1098/rstb.2010.0118
https://doi.org/10.1002/ajpa.21288
https://doi.org/10.1002/ajpa.21288
https://doi.org/10.1163/1568539X-00003347
https://doi.org/10.1163/1568539X-00003347
https://doi.org/10.1098/rstb.2010.0146
https://doi.org/10.1098/rstb.2010.0146
https://doi.org/10.1098/rspb.2005.3417
https://doi.org/10.1111/desc.12842
https://doi.org/10.1111/desc.12842
https://doi.org/10.1098/rstb.2009.0115
https://doi.org/10.1002/ajp.20918
https://doi.org/10.1002/ajp.20918
https://doi.org/10.1007/s00265-016-2130-2
https://doi.org/10.1007/s00265-016-2130-2
https://doi.org/10.1016/j.dr.2018.11.004
https://doi.org/10.1016/j.dr.2018.11.004
https://doi.org/10.1111/cdev.12636
https://doi.org/10.1016/j.tree.2011.06.002
https://doi.org/10.1016/j.tree.2011.06.002
https://doi.org/10.1098/rspb.2018.1536
https://doi.org/10.1098/rspb.2018.1536
https://doi.org/10.1016/j.cub.2008.08.057
https://doi.org/10.1016/j.cub.2008.08.057
https://doi.org/10.1016/j.anbehav.2016.11.018
https://doi.org/10.1016/j.anbehav.2016.11.018
https://doi.org/10.1371/journal.pone.0253416
https://doi.org/10.1371/journal.pone.0253416
https://doi.org/10.1016/j.anbehav.2017.09.006
https://doi.org/10.1016/j.anbehav.2017.09.006
https://doi.org/10.1371/journal.pone.0084299
https://doi.org/10.1111/eth.12850
https://doi.org/10.1111/eth.12850
https://doi.org/10.1016/S0003-3472(74)80054-0
https://doi.org/10.1016/S0003-3472(74)80054-0
https://doi.org/10.1007/s10071-016-0973-6
https://doi.org/10.1007/s10071-016-0973-6
https://doi.org/10.1371/journal.pone.0009734
https://doi.org/10.1371/journal.pone.0009734
https://doi.org/10.1007/s10329-011-0244-8
https://doi.org/10.3389/fpsyg.2015.00885
https://doi.org/10.1016/j.neubiorev.2019.09.027
https://doi.org/10.1038/s41598-020-73256-0
https://doi.org/10.1038/s41598-020-73256-0
https://doi.org/10.1007/s10329-015-0499-6
https://doi.org/10.1007/s10329-015-0499-6
https://doi.org/10.1038/2011145a0
https://doi.org/10.1016/j.copsyc.2017.08.019
https://doi.org/10.1016/j.copsyc.2017.08.019


 Animal Cognition            (2024) 27:5     5  Page 14 of 15

Melis AP, Raihani NJ (2023) The cognitive challenges of coopera-
tion in human and nonhuman animals. Nat Rev Psychol 2:523–
536. https:// doi. org/ 10. 1038/ s44159- 023- 00207-7

Melis AP, Warneken F (2016) The psychology of cooperation: 
insights from chimpanzees and children. Evol Anthropol 
25:297–305. https:// doi. org/ 10. 1002/ evan. 21507

Melis AP, Warneken F, Jensen K et al (2011) Chimpanzees help 
conspecifics obtain food and non-food items. Proc R Soc B 
278:1405–1413. https:// doi. org/ 10. 1098/ rspb. 2010. 1735

Melis AP, Engelmann JM, Warneken F (2018) Correspondence: 
Chimpanzee helping is real, not a byproduct. Nat Commun 
9:615. https:// doi. org/ 10. 1038/ s41467- 017- 02321-6

Mitani JC, Watts DP (2001) Why do chimpanzees hunt and share 
meat? Anim Behav 61:915–924. https:// doi. org/ 10. 1006/ anbe. 
2000. 1681

Moscovice LR, Eggert A, Manteuffel C, Rault J-L (2023) Spontane-
ous helping in pigs is mediated by helper’s social attention and 
distress signals of individuals in need. Proc Royal Soci Biol Sci 
290:20230665. https:// doi. org/ 10. 1098/ rspb. 2023. 0665

Nishida T, Turner LA (1996) Food transfer between mother and 
infant chimpanzees of the Mahale Mountains National Park, 
Tanzania. Int J Primatol 17:947–968. https:// doi. org/ 10. 1007/ 
Bf027 35296

Nissen HW, Crawford MP (1936) A preliminary study of food-shar-
ing behavior in young chimpanzees. J Comp Psychol 22:383–
419. https:// doi. org/ 10. 1037/ h0062 234

Nolte S, Call J (2021) Targeted helping and cooperation in zoo-
living chimpanzees and bonobos. Roy Soc Open Sci 8:201688. 
https:// doi. org/ 10. 1098/ rsos. 201688

Nowbahari E, Hollis KL (2010) Rescue Behavior. Commun Integr 
Biol 3:77–79. https:// doi. org/ 10. 4161/ cib.3. 2. 10018

Nowell AA, Fletcher AW (2006) Food transfers in immature wild 
western lowland gorillas (Gorilla gorilla gorilla). Primates 
47:294–299. https:// doi. org/ 10. 1007/ s10329- 006- 0181-0

Nurmi NO, Hohmann G, Goldstone LG et al (2018) The “tolerant 
chimpanzee”-towards the costs and benefits of sociality in 
female bonobos. Behav Ecol 29:1325–1339. https:// doi. org/ 
10. 1093/ beheco/ ary118

Okasha S (2013) Biological Altruism. The Stanford Encyclopedia 
of Philosophy

Pandit S, Pradhan G, van Schaik CP (2017) A model for warfare 
in stratified small-scale societies: the effect of within-group 
inequality. PLoS ONE 12:e0188970. https:// doi. org/ 10. 1371/ 
journ al. pone. 01889 70

Pelé M, Dufour V, Thierry B, Call J (2009) Token transfers among 
great apes (Gorilla gorilla, Pongo pygmaeus, Pan paniscus, 
and Pan troglodytes): species differences, gestural requests, 
and reciprocal exchange. J Comp Psychol 123:375–384. https:// 
doi. org/ 10. 1037/ a0017 253

Pfattheicher S, Nielsen YA, Thielmann I (2022) Prosocial behavior 
and altruism: a review of concepts and definitions. Curr Opin 
Psychol 44:124–129. https:// doi. org/ 10. 1016/j. copsyc. 2021. 
08. 021

Picard AM, Mundry R, Auersperg AM et al (2020) Why preen others? 
Predictors of allopreening in parrots and corvids and compari-
sons to grooming in great apes. Ethology 126:207–228. https:// 
doi. org/ 10. 1111/ eth. 12999

Preston SD, de Waal FBM (2002) Empathy: Its ultimate and proximate 
bases. Behav Brain Sci 25:1–72. https:// doi. org/ 10. 1017/ S0140 
525X0 20000 18

Proctor D, Williamson RA, de Waal FBM, Brosnan SF (2013) 
Chimpanzees play the ultimatum game. P Natl Acad Sci USA 
110:2070–2075. https:// doi. org/ 10. 1073/ pnas. 12208 06110

Pruetz JD (2011) Targeted helping by a wild adolescent male chim-
panzee (Pan troglodytes verus): evidence for empathy? J Ethol 
29:365–368. https:// doi. org/ 10. 1007/ s10164- 010- 0244-y

Radke-Yarrow M, Zahn-Waxler C (1976) Dimensions and correlates 
of prosocial behavior in young children. Child Dev 47:118–
125. https:// doi. org/ 10. 2307/ 11282 90

Rao N, Stewart SM (1999) Cultural influences on sharer and recipi-
ent behavior: sharing in Chinese and Indian preschool children. 
J Cross Cult Psychol 30:219–241. https:// doi. org/ 10. 1177/ 
00220 22199 03000 2005

Rheingold HL (1982) Little children’s participation in the work of 
adults, a nascent prosocial behavior. Child Dev 53:114–125. 
https:// doi. org/ 10. 2307/ 11296 43

Rose LM (1997) Vertebrate predation and food-sharing in Cebus 
and Pan. Int J Primatol 18:727–765. https:// doi. org/ 10. 1023/A: 
10263 43812 980

Rosenhan D, White GM (1967) Observation and rehearsal as deter-
minants of prosocial behavior. J Pers Soc Psychol 5:424–431. 
https:// doi. org/ 10. 1037/ h0024 395

Ross C (2001) Park or ride? Evolution of infant carrying in pri-
mates. Int J Primatol 22:749–771. https:// doi. org/ 10. 1023/A: 
10120 65332 758

Rutte C, Taborsky M (2007) Generalized reciprocity in rats. PLOS 
Biol 5:e196. https:// doi. org/ 10. 1371/ journ al. pbio. 00501 96

Sabbatini G, Vizioli AD, Visalberghi E, Schino G (2012) Food trans-
fers in capuchin monkeys: an experiment on partner choice. 
Biol Lett 8:757–759. https:// doi. org/ 10. 1098/ rsbl. 2012. 0534

Samuni L, Preis A, Mielke A et al (2018) Social bonds facilitate 
cooperative resource sharing in wild chimpanzees. Proc R Soc 
B 285:20181643. https:// doi. org/ 10. 1098/ rspb. 2018. 1643

Sánchez-Amaro A, Maurits L, Haun DBM (2024) Chimpanzees 
engage in competitive altruism in a triadic ultimatum game. 
Sci Rep 14:3393. https:// doi. org/ 10. 1038/ s41598- 024- 53973-6

Schaub H (1996) Testing kin altruism in long-tailed macaques 
(Macaca fascicularis) in a food-sharing experiment. Int J Pri-
matol 17:445–467. https:// doi. org/ 10. 1007/ BF027 36631

Schel AM, Townsend SW, Machanda Z et al (2013) Chimpanzee 
alarm call production meets key criteria for intentionality. 
PLoS ONE 8:e76674. https:// doi. org/ 10. 1371/ journ al. pone. 
00766 74

Schino G, Aureli F (2009) Reciprocal altruism in primates: partner 
choice, cognition, and emotions. Adv Stud Behav 39:45–69. 
https:// doi. org/ 10. 1016/ S0065- 3454(09) 39002-6

Schino G, Boggiani L, Mortelliti A et al (2021a) Testing the two sides 
of indirect reciprocity in tufted capuchin monkeys. Behav Pro-
cess 182:104290. https:// doi. org/ 10. 1016/j. beproc. 2020. 104290

Schino G, Ferrario V, Addessi E (2021b) Do capuchin monkeys engage 
in calculated reciprocity? Anim Behav 178:141–148. https:// doi. 
org/ 10. 1016/j. anbeh av. 2021. 06. 012

Scott-Phillips TC, Dickins TE, West SA (2011) Evolutionary theory 
and the ultimate-proximate distinction in the human behavioral 
sciences. Persp Psychol Sci 6:38–47. https:// doi. org/ 10. 1177/ 
17456 91610 393528

Silk JB, Brosnan SF, Vonk J et al (2005) Chimpanzees are indifferent to 
the welfare of unrelated group members. Nature 437:1357–1359. 
https:// doi. org/ 10. 1038/ natur e04243

Silk JB, Brosnan SF, Henrich J et al (2013) Chimpanzees share food for 
many reasons: the role of kinship, reciprocity, social bonds and 
harassment on food transfers. Anim Behav 85:941–947. https:// 
doi. org/ 10. 1016/j. anbeh av. 2013. 02. 014

Skerry AE, Sheskin M, Santos LR (2011) Capuchin monkeys are not 
prosocial in an instrumental helping task. Anim Cogn 14:647–
654. https:// doi. org/ 10. 1007/ s10071- 011- 0399-0

Stander PE (1992) Cooperative hunting in lions: the role of the indi-
vidual. Behav Ecol Sociobiol 29:445–454. https:// doi. org/ 10. 
1007/ BF001 70175

Stevens JR (2004) The selfish nature of generosity: harassment and 
food sharing in primates. Proc R Soc B 271:451–456. https:// 
doi. org/ 10. 1098/ rspb. 2003. 2625

https://doi.org/10.1038/s44159-023-00207-7
https://doi.org/10.1002/evan.21507
https://doi.org/10.1098/rspb.2010.1735
https://doi.org/10.1038/s41467-017-02321-6
https://doi.org/10.1006/anbe.2000.1681
https://doi.org/10.1006/anbe.2000.1681
https://doi.org/10.1098/rspb.2023.0665
https://doi.org/10.1007/Bf02735296
https://doi.org/10.1007/Bf02735296
https://doi.org/10.1037/h0062234
https://doi.org/10.1098/rsos.201688
https://doi.org/10.4161/cib.3.2.10018
https://doi.org/10.1007/s10329-006-0181-0
https://doi.org/10.1093/beheco/ary118
https://doi.org/10.1093/beheco/ary118
https://doi.org/10.1371/journal.pone.0188970
https://doi.org/10.1371/journal.pone.0188970
https://doi.org/10.1037/a0017253
https://doi.org/10.1037/a0017253
https://doi.org/10.1016/j.copsyc.2021.08.021
https://doi.org/10.1016/j.copsyc.2021.08.021
https://doi.org/10.1111/eth.12999
https://doi.org/10.1111/eth.12999
https://doi.org/10.1017/S0140525X02000018
https://doi.org/10.1017/S0140525X02000018
https://doi.org/10.1073/pnas.1220806110
https://doi.org/10.1007/s10164-010-0244-y
https://doi.org/10.2307/1128290
https://doi.org/10.1177/0022022199030002005
https://doi.org/10.1177/0022022199030002005
https://doi.org/10.2307/1129643
https://doi.org/10.1023/A:1026343812980
https://doi.org/10.1023/A:1026343812980
https://doi.org/10.1037/h0024395
https://doi.org/10.1023/A:1012065332758
https://doi.org/10.1023/A:1012065332758
https://doi.org/10.1371/journal.pbio.0050196
https://doi.org/10.1098/rsbl.2012.0534
https://doi.org/10.1098/rspb.2018.1643
https://doi.org/10.1038/s41598-024-53973-6
https://doi.org/10.1007/BF02736631
https://doi.org/10.1371/journal.pone.0076674
https://doi.org/10.1371/journal.pone.0076674
https://doi.org/10.1016/S0065-3454(09)39002-6
https://doi.org/10.1016/j.beproc.2020.104290
https://doi.org/10.1016/j.anbehav.2021.06.012
https://doi.org/10.1016/j.anbehav.2021.06.012
https://doi.org/10.1177/1745691610393528
https://doi.org/10.1177/1745691610393528
https://doi.org/10.1038/nature04243
https://doi.org/10.1016/j.anbehav.2013.02.014
https://doi.org/10.1016/j.anbehav.2013.02.014
https://doi.org/10.1007/s10071-011-0399-0
https://doi.org/10.1007/BF00170175
https://doi.org/10.1007/BF00170175
https://doi.org/10.1098/rspb.2003.2625
https://doi.org/10.1098/rspb.2003.2625


Animal Cognition            (2024) 27:5  Page 15 of 15     5 

Svetlova M, Nichols SR, Brownell CA (2010) Toddlers’ prosocial 
behavior: from instrumental to empathic to altruistic helping. 
Child Dev 81:1814–1827. https:// doi. org/ 10. 1111/j. 1467- 8624. 
2010. 01512.x

Takimoto A, Kuroshima H, Fujita K (2010) Capuchin monkeys (Cebus 
apella) are sensitive to others’ reward: an experimental analysis 
of food-choice for conspecifics. Anim Cogn 13:249–261. https:// 
doi. org/ 10. 1007/ s10071- 009- 0262-8

Tan J, Hare B (2013) Bonobos share with strangers. PLoS ONE 
8:e51922. https:// doi. org/ 10. 1371/ journ al. pone. 00519 22

Tennie C, Jensen K, Call J (2016) The nature of prosociality in chim-
panzees. Nat Commun 7:13915. https:// doi. org/ 10. 1038/ ncomm 
s13915

Tinbergen N (1963) On aims and methods of ethology. Z Tierpsychol 
20:410–433. https:// doi. org/ 10. 1111/j. 1439- 0310. 1963. tb011 61.x

Tokuyama N, Emikey B, Bafike B et al (2012) Bonobos apparently 
search for a lost member injured by a snare. Primates 53:215–
219. https:// doi. org/ 10. 1007/ s10329- 012- 0298-2

Townsend SW, Koski SE, Byrne RW et al (2017) Exorcising Grice’s 
ghost: an empirical approach to studying intentional communi-
cation in animals. Biol Rev 92:1427–1433. https:// doi. org/ 10. 
1111/ brv. 12289

Trivers RL (1971) The evolution of reciprocal altruism. Q Rev Biol 
46:35–57. https:// doi. org/ 10. 1086/ 406755

van Noordwijk MA, Sauren SEB, Abulani Ahbam N et al (2009) 
Development of independence: Sumatran and Bornean orangu-
tans compared. In: Wich SA, Utami Atmoko SS, Mitra Setia T, 
van Schaik CP (eds) Orangutans: geographic variation in behav-
ioral ecology and conservation. Oxford University Press, New 
York, pp 189–203

Verspeek J, van Leeuwen EJC, Laméris DW et al (2022) Adult bonobos 
show no prosociality in both prosocial choice task and group 
service paradigm. PeerJ 10:e12849. https:// doi. org/ 10. 7717/ 
peerj. 12849

Vogel ER, Fuentes-Jiménez A (2006) Rescue behavior in white-faced 
capuchin monkeys during an intergroup attack: support for the 
infanticide avoidance hypothesis. Am J Primatol 68:1012–1016. 
https:// doi. org/ 10. 1002/ ajp. 20286

von Bayern AM, de Kort SR, Clayton NS, Emery NJ (2007) The role 
of food-and object-sharing in the development of social bonds in 

juvenile jackdaws (Corvus monedula). Behaviour 144:711–733. 
https:// doi. org/ 10. 1163/ 15685 39077 81347 826

Warneken F, Tomasello M (2006) Altruistic helping in human infants 
and young chimpanzees. Science 311:1301–1303. https:// doi. org/ 
10. 1126/ scien ce. 11214 48

Warneken F, Tomasello M (2007) Helping and cooperation at 14 
months of age. Infancy 11:271–294. https:// doi. org/ 10. 1111/j. 
1532- 7078. 2007. tb002 27.x

West SA, Griffin AS, Gardner A (2007) Social semantics: altruism, 
cooperation, mutualism, strong reciprocity and group selection. 
J Evol Biol 20:415–432. https:// doi. org/ 10. 1111/j. 1420- 9101. 
2006. 01258.x

Westergaard GC, Haynie MK, Lundquist AL, Suomi SJ (1999) Car-
rying, sharing, and hand preference in tufted capuchins (Cebus 
apella). Int J Primatol 20:153–162. https:// doi. org/ 10. 1023/A: 
10205 92402 625

Wilson EO (1975) Sociobiology: the new synthesis. Cambridge, 
Belknap

Yamamoto S, Tanaka M (2010) The influence of kin relationship and 
reciprocal context on chimpanzees’ other-regarding preferences. 
Anim Behav 79:595–602. https:// doi. org/ 10. 1016/j. anbeh av. 
2009. 11. 034

Yamamoto S, Humle T, Tanaka M (2009) Chimpanzees help each other 
upon request. PLoS ONE 4:e7416. https:// doi. org/ 10. 1371/ journ 
al. pone. 00074 16

Yamamoto S, Humle T, Tanaka M (2012) Chimpanzees’ flexible tar-
geted helping based on an understanding of conspecifics’ goals. 
P Natl Acad Sci USA 109:3588–3592. https:// doi. org/ 10. 1073/ 
pnas. 11085 17109

Zahn-Waxler C, Smith KD (1992) The development of prosocial behav-
ior. In: Van Hasselt VB, Hersen M (eds) Handbook of social 
development: a lifespan perspective. Plenum Press, New York, 
pp 229–256

Zahn-Waxler C, Radke-Yarrow M, King RA (1979) Child rearing and 
children’s prosocial initiations toward victims of distress. Child 
Dev 50:319–330. https:// doi. org/ 10. 2307/ 11294 06

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1111/j.1467-8624.2010.01512.x
https://doi.org/10.1111/j.1467-8624.2010.01512.x
https://doi.org/10.1007/s10071-009-0262-8
https://doi.org/10.1007/s10071-009-0262-8
https://doi.org/10.1371/journal.pone.0051922
https://doi.org/10.1038/ncomms13915
https://doi.org/10.1038/ncomms13915
https://doi.org/10.1111/j.1439-0310.1963.tb01161.x
https://doi.org/10.1007/s10329-012-0298-2
https://doi.org/10.1111/brv.12289
https://doi.org/10.1111/brv.12289
https://doi.org/10.1086/406755
https://doi.org/10.7717/peerj.12849
https://doi.org/10.7717/peerj.12849
https://doi.org/10.1002/ajp.20286
https://doi.org/10.1163/156853907781347826
https://doi.org/10.1126/science.1121448
https://doi.org/10.1126/science.1121448
https://doi.org/10.1111/j.1532-7078.2007.tb00227.x
https://doi.org/10.1111/j.1532-7078.2007.tb00227.x
https://doi.org/10.1111/j.1420-9101.2006.01258.x
https://doi.org/10.1111/j.1420-9101.2006.01258.x
https://doi.org/10.1023/A:1020592402625
https://doi.org/10.1023/A:1020592402625
https://doi.org/10.1016/j.anbehav.2009.11.034
https://doi.org/10.1016/j.anbehav.2009.11.034
https://doi.org/10.1371/journal.pone.0007416
https://doi.org/10.1371/journal.pone.0007416
https://doi.org/10.1073/pnas.1108517109
https://doi.org/10.1073/pnas.1108517109
https://doi.org/10.2307/1129406

	The proximate regulation of prosocial behaviour: towards a conceptual framework for comparative research
	Abstract
	Towards a conceptual framework for comparative research into prosocial behaviour
	An operational definition of prosocial behaviour
	Applying the framework to empirical research
	Food sharing
	Definition
	Observational studies
	Experimental studies

	Helping behaviour
	Definition
	Observational studies
	Experimental studies


	Conclusion
	References


