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Current discussion about reciprocal
altruism is plagued by a few points
of continuing disagreement/misunder-
standing. In order to facilitate progress
in understanding the role of reciproc-
ity in animal societies, in this paper
we try to highlight these points of
disagreement/misunderstanding. Our
contribution can be summarized by the
following statements: (1) A temporal
contingency between action and recip-
rocation is not the sole valid evidence
for reciprocal altruism; (2) Reciprocity
is not (always) cognitively demanding;
(3) Kin biases in altruism are not neces-
sarily and entirely due to kin selection;
(4) Mutualism can also involve recipro-
cal partner choice; (5) Biological mar-
ket theory is an extension of reciprocal
altruism theory.

Reciprocal altruism is one of those topics
that generate endless debate. We believe
that part of this debate is based on a con-
tinuing misunderstanding of a few key
issues. Here we focus on clarifying these
issues (we will not, however, deal with
semantic issues because these have been
dealt with elsewhere recently, reviewed
in ref. 1 and 2). The issues that we want
to clarify are related to three important
findings of recent research on reciprocal
altruism: (1) reciprocal partner choice is
widespread; (2) reciprocal partner choice
is not constrained to occur over short
time frames; (3) reciprocity plays a larger
role than kinship in determining partner
choice (reviewed in ref. 2 and 3). In the
following sections, we tackle and explain
five main issues with the hope of clarify-
ing the essence of the current debate on
reciprocal altruism.
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A Temporal Contingency
between Action and Reciprocation
Is Not the Sole Valid Evidence
for Reciprocal Altruism

A short-term contingent temporal rela-
tion between action and reciprocation in
conceptually isolated dyads is generally
considered as the hallmark of reciprocal
aleruism. This is possibly a consequence
of the preeminent role played by theoreti-
cal models based on the Iterated Prisoner’s
Dilemma that can only be tested by assess-
ing the effect of previous cooperation/
defection on subsequent cooperation/
defection (i.e., a contingent temporal rela-
tion) within single, isolated dyads.!

In the last 15 years, biological market
theory has emphasized the role of partner
choice in reciprocation.® According to bio-
logical market theory, outbidding compe-
tition for the best partners is at the basis of
the social choices of group-living animals.
An often noted consequence of outbidding
competition and partner choice is that the
“value” of services exchanged among ani-
mals depends on the present status of the
marketplace and particularly on supply/
demand ratios. Another important, but
less frequently highlighted, consequence of
outbidding competition and partner choice
is that animals are predicted to deploy
their altruism preferentially towards those
group members that reciprocate most, i.c.,
to show reciprocal partner choice.

Unfortunately, very few attempts have
been made both theoretically and experi-
mentally to assess the importance of recip-
rocal partner choice. Theoretical models
of the evolution of altruism by reciprocal
partner choice are rare, possibly because

of the difficulties of handling payoff
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Figure 1. Weighed average effect size of the
effect of kinship on grooming, based on a
meta-analysis of grooming distribution in

25 primate groups. The figure compares the
effect of kinship on grooming when reciproc-
ity is or is not controlled for. Data are from
reference 3.

matrices involving multiple individuals.”®
Similarly, experimental tests of contin-
gent partner choice in relation to altruism
received are equally rare” Nevertheless,
a vast amount of correlational findings
shows that reciprocal partner choice is
widespread among primates and possibly
beyond (reviewed in ref. 2). These correla-
tional findings constitute evidence consis-
tent with contingent partner choice and,
although obviously less adept at demon-
strating cause-effect relations, are so abun-
dant that cannot be dismissed. At the same
time, evidence is accumulating that ani-
mals (at least, primates) are largely indif-
ferent to single events of altruism received
in the recent past, and make instead their
social choices on the basis of the long-term
accumulation of such events.!*" It is clear
that the theoretical and empirical efforts
at demonstrating the importance of short-
term temporal contingencies between giv-
ing and receiving have been misdirected,
and that a greater priority should be given
to exploring the role of contingent part-
ner choice based on long-term accounts of
benefits given and received.

Reciprocity Is Not (Always)
Cognitively Demanding

The widespread view that reciprocation is
too cognitively demanding is based on the
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unfounded assumption that all reciprocity
is cognitively based. Until recently, this
assumption has been mostly “implicit”,
but in the last few years, thanks to the work
of Stevens and colleagues,'*" hypotheses
about the cognitive implications of reci-
procity have been made explicit. These
authors have argued that reciprocity is so
cognitively complex that it cannot possi-
bly evolve in (cognitively limited) animals.
In so doing, they are in fact assuming that
all reciprocity is “calculated” (i.e., based
on an explicit understanding of the pres-
ent costs and future benefits associated
to the exchange of altruistic acts) and are
therefore ignoring the possibility of emo-
tionally based mental accounting.

We have argued elsewhere'® cognitively
based “calculated” reciprocity is proxi-
mately motivated by the expectation of a
future benefit, thus requiring some form
of planning. In contrast, emotionally
based reciprocity is proximately motivated
by the emotional bond that develops as
a consequence of altruism received,? and
does not thus require planning or other
complex cognition.

A consequence of the assumption that
all reciprocity is cognitively demanding is
that it gives rise to a paradoxical contrast
between the strong evidence that calcu-
lated reciprocity is beyond the cognitive
415 and the equally
strong evidence that reciprocity is in fact
common.” The solution to this apparent
paradox, we believe, is that most reciproc-
ity is not calculated but emotionally based.
For example, a recent study has shown
that mandrills did not groom the alpha
male of their group just before engaging
in aggression, although by doing so they
would have benefited from his greater
willingness to support recent groomers.
These results suggested mandrills do not
plan their social interactions and that
the expectation of reciprocation does not
motivate them to groom."”

capabilities of animals,

Kin Biases in Altruism Are Not
Necessarily and Entirely Due
to Kin Selection

Kin biases in altruism are widespread and
well known." Nevertheless, it appears
that in testing for the roles of kinship and
reciprocity in shaping social preferences,
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researchers have been adopting a double
standard. When testing for reciprocity,
kinship is always controlled for (statisti-
cally or otherwise), while when testing for
kinship, reciprocity is generally ignored.
In a first test that compared quantita-
tively the roles of kinship and reciproc-
ity in explaining primate altruism using
data on 25 groups representing 14 differ-
ent species, we found that controlling for
reciprocity causes a large decrease in the
proportion of variance in the distribution
of grooming that is explained by kinship?
(Fig. 1). Much of the observed kin bias
seems thus to be mediated by reciprocity.”

Mutualism Can Also Involve
Reciprocal Partner Choice

It is often assumed reciprocity plays no
role in the evolution of behaviors involving
benefits for both the actor and the recipi-
ent (i.e., mutualistic behaviors).?’ In this
respect, the exclusive focus on assessing
whether the benefits of social interaction
(in the conceptually isolated dyad) are the
inevitable consequence of one own’s action
or are flexibly returned by the partner led
to a lack of appreciation of the role of recip-
rocal partner choice. In fact, both within-
dyad exchanges (being them immediate/
inevitable or delayed/flexible) and contin-
gent reciprocal partner choice can contrib-
ute to fitness maximization. Therefore, we
argue that whenever delayed (reciprocated)
benefits can be added to the immediate/
inevitable benefits of a mutualistic behav-
ior, natural selection favors the selective
deployment of this behavior among group
members (i.e., partner choice) in rela-
tion to the extent of reciprocation. This
is a mechanism we have called reciprocal
mutualism.? For example, a female will
select male sexual partners in relation to
the extent of subsequent received benefits
(e.g., in terms of agonistic support) even
if mating already has obvious immediate
benefits.

Biological Market Theory
Is an Extension of Reciprocal
Altruism Theory

The relation between biological market

theory and reciprocal altruism theory is
unclear. Two related sources of confusion
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are terminology and the time frame of the
costs and benefits involved. Proponents
of biological market theory emphasize
short-term  exchanges benefiting both
partners and thus prefer using the term
“cooperation” over “altruism”. However,
what proponents of biological market
theory call goods and services are in fact
behaviors having costs and benefits. Even
when the exchange is very short term an
altruistic behavior (having its own cost)
is exchanged with another behavior (pro-
viding a benefit to the recipient). The net
result of the complete interaction (giving
and receiving) is that both partners bene-
fit from the transaction, and this is exactly
what is also predicted by reciprocal altru-
ism theory.

The key difference between biological
market theory and “classical” reciprocal
altruism theory is not, therefore, in the
timing of the costs and benefits involved,
as these are essentially inconsequential
(for example, one of the best experimen-
tal evidence to date of a market effect
did not involve immediate exchanges”).
The key difference is that only biological
market theory allows for interacting indi-
viduals to choose among several potential
partners and thus introduces outbidding
competition. As already noted, two conse-
quences follow: reciprocal partner choice
and fluctuating exchange rates in relation
to the supply/demand ratio. Biological
market theory is thus, in our opinion, best
conceived as an extension of reciprocal
altruism theory that highlights the role of

www.landesbioscience.com

partner choice and explains the existence
of skewed benefits.

Conclusions

Recent reviews on reciprocal altruism have
often come to sharply different conclu-
sions (e.g., compare ref. 22 and ref. 2). We
believe much of this controversy depends
on a few critical misunderstandings, and
have tried to highlight them. A full clari-
fication of these controversial points will
be needed in order to allow progressing
towards a consensus about the role of reci-
procity in the social life of animals.
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