
Reciprocity
MACKENZIE F. SMITH and SARAH F.
BROSNAN
Georgia State University, United States

From the time of Darwin, scholars have struggled
to understand how behaviors that benefit another
individual could have evolved through natural
selection. In 1971, Robert Trivers proposed the
theory of reciprocal altruism,whereby individuals
alternate help one another, such that each partner
pays a short-term cost (to help the other) but
gains a long-term benefit that outweighs that
initial cost (Trivers 1971). This idea had intuitive
appeal, and scientists rushed to explore whether
their species showed reciprocity, and, in par-
ticular, whether they employed the Tit for Tat
(TfT) solution suggested by modeling research
(e.g., Axelrod and Hamilton 1981). Although TfT
dynamics have been found in a variety of non-
primate species, little evidence has been found in
nonhuman primates (Barrett et al. 2000).

One challenge has been to explain how
reciprocity manifests within individuals. If
reciprocity demands substantial cognitive ability,
then this rules out all but a very few species
(Stevens and Hauser 2004). Others, however,
have argued that reciprocity may evolve with no
understanding on the part of the individual if
the pattern of behaviors provides benefit over
time. In particular, de Waal and colleagues have
emphasized that cooperation can emerge at
three different levels that vary in their cognitive
demands. These include, from least to most cog-
nitively demanding, symmetry-based, attitudinal,
and calculated reciprocity (Brosnan and de Waal
2002; de Waal and Luttrell 1988).

Types of Reciprocity

Symmetry-Based Reciprocity

The least cognitively demanding of the three
mechanisms is symmetry-based reciprocity, in
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which pairs of individuals within a symmetrical
relationship (e.g., based on age, sex, or kinship)
behave similarly toward one another, which leads
to situations in which favors are exchanged.
That is, if A and B spend a lot of time together
because they are the same sex and in the same
birth cohort, then, of the grooming A does in a
day, much of it is likely to be directed at B. The
same is true of B. Therefore grooming between A
and B is correlated by virtue of their symmetrical
relationship, despite the fact that they groom
indiscriminately whomever they happen to be
closest to. Critically, because this is based upon
the symmetrical features of the relationship,
no scorekeeping is required (e.g., there is no
cognitive requirement). Moreover, the behavior
of the actor is not contingent upon their part-
ner’s previous behavior. In fact, perhaps the
only thing required to keep the “reciprocity”
mutually beneficial is that both A and B have an
aversion to long-term disparity in favors given
and received. Even this may not require advanced
cognitive ability, as such aversions may manifest
as an emotional response without any conscious
understanding on the part of the individuals. The
reciprocal benefit is generally spread out over long
time periods within well-developed relationships.

Attitudinal Reciprocity

In attitudinal reciprocity, actors mirror their part-
ners’ recent social attitude. The actors’ decisions
to cooperate are contingent on their partners’ pre-
vious behavior, requiring some memory of past
events, but not direct scorekeeping. This form of
reciprocity does require more cognitive process-
ing than symmetry-based reciprocity. A key study
demonstrating attitudinal reciprocity involved
the exchange of grooming and food in a captive
group of chimpanzees (de Waal 1989). Subjects
were observed during grooming interactions in
the morning, then provided with a shareable
food resource (bundles of branches and leaves)
in the afternoon. Chimpanzees shared more with
individuals who had groomed them earlier in
the day, but not with individuals who they had
groomed or other individuals, indicating both
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contingency and specificity. Moreover, this effect
was enhanced for dyads that rarely groomed.
While it is possible that this pattern was due to
scorekeeping, a more parsimonious explanation
is attitudinal reciprocity.

Calculated Reciprocity

Calculated reciprocity requires memory of previ-
ous interactions, partner-specific scorekeeping,
and, possibly, foresight (Dufour et al. 2008),
making it the least likely to occur outside of
humans due to the high cognitive demands.
Despite this, calculated reciprocity has been
demonstrated in orangutans (Dufour et al.
2008), although not the other great apes (Pelé
et al. 2009). There is also evidence that mon-
keys can judge third-party reciprocity between
others (Anderson et al. 2013). Additionally, to
understand the evolution of reciprocity within
the primates, it will be critical to document the
degree to which human cooperation is actually
based on calculated reciprocity rather than other,
simpler mechanisms.

Influence of the Relationship
on Reciprocity

Reciprocity may also be motivated by partner
choice and long-term relationship characteristics,
or “emotional bookkeeping.” This is not the same
as attitudinal reciprocity because the influence is
the long-term quality of the relationship rather
than a short-term change in affect. For instance,
expanding on the chimpanzee study mentioned
above (de Waal 1997), new research with apes
has found that the relationship between prior
grooming and later food sharing disappears when
controlling for long-term dyad characteristics
(although note that in deWaal’s study, reciprocity
increased in pairs that did not typically groom).
Thus in this study, the history of a relationship
was far more influential in the likelihood of food
sharing than any recent bout of grooming (Jaeggi
et al. 2013). These results are consistent with
emotional bookkeeping and the partner choice
model of reciprocity (Schino and Aureli 2010).

Reciprocity in Experimental Studies

Despite overwhelming evidence for reciprocity
among primates in the wild (chimpanzees:
Gomes and Boesch 2009; Gomes, Mundry, and
Boesch 2009), it is often extremely difficult to find
evidence of it in captive studies. This is probably
most obvious among chimpanzees, for which
several studies have found virtually no evidence
that reciprocity influences behavior (Brosnan
et al. 2009; Melis, Hare, and Tomasello 2008).
This may be due more to the characteristics of
captive studies than to the subjects’ tendency
to reciprocate, however (Janson and Brosnan
2013). It may be telling that the one study to
find strong evidence for reciprocity among
chimpanzees explored a naturalistic setting
(exchanging food for grooming) over a relatively
long time period (the entire day) and with free
partner choice (the entire group was observed,
together) in a very stable social group that had
been co-housed for decades (de Waal 1989; see
also House et al. 2014; Suchak et al. 2014). This
is the captive study that most closely replicates
the conditions in which cooperation occurs in
the wild.

In the wild, chimpanzees frequently engage
in what has been called “interchange,” or the
exchange of different goods and services (Gomes
and Boesch 2009; Mitani 2006; Watts 2002),
and most of these exchanges or interchanges
involve services, such as grooming or mating
opportunities, rather than goods, such as food
(e.g., Gomes et al. 2009). Moreover, most of
the studies showing reciprocity are based on
long-term datasets, not interactions that occur
on a short timescale. This is probably the most
reasonable timescale for very long-lived species
that form lifetime social bonds and do not
interact with every individual every day, yet in
captive experiments researchers tend to limit the
opportunity to reciprocate to a period of minutes
or seconds. Finally, in experimental studies
the experimenters typically choose the pairs,
rather than allowing the animals to choose freely.
There is a growing interest in more naturalistic
experiments, involving the entire social group
and more natural time frames (Burkart and van
Schaik 2013; Hopper et al. 2011; House et al.
2014; Suchak et al. 2014). The expansion of these
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methodologies to the study of reciprocity may
offer an opportunity to better understand the
factors that lead to successful reciprocity, both in
the laboratory and in the field.

SEE ALSO: Behavioral and Cognitive
Research; Cognition; Cooperation; Friendships;
Kinship; Long-Term Field Studies—Africa;
Long-Term Field Studies—Americas; Long-Term
Field Studies—Asia; Social System (Social
Structure)
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