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21.1            Introduction 

 Consider how many times you have heard, said 
or thought, “That’s not fair!” Humans are deeply 
concerned with issues of  fairness   and justice in 
both our own lives and the lives of others. 
Although human responses to  inequity   vary 
based on factors such as culture (Henrich et al., 
 2001 ), personality (Colquitt, Scott, Judge, & 
Shaw,  2006 ; Wiesenfeld, Swann, Brockner, & 
Bartel,  2007 ), and relationship quality (Attridge 
& Berscheid,  1994 ; Clark & Grote,  2003 ), these 
responses are found across cultures (Haidt,  2012 ) 
and show consistent brain activation patterns 
(Lieberman,  2007 ). Moreover, humans not only 
react strongly to receiving less than a social part-
ner (Fehr & Rockenbach,  2003 ; Hatfi eld, Walster, 
& Berscheid,  1978 ; Kahneman, Knetsch, & 
Thaler,  1986 ; Zizzo & Oswald,  2001 ), but will 
also incur costs to punish those who behave 
unfairly, even if we have not been affected by the 
inequity ourselves (Fehr & Fischbacher,  2004 ). 
In  behavioral and experimental economics  , these 
reactions are often referred to as inequity aver-
sion (IA), which includes both disadvantageous 

inequity aversion, reacting aversely to obtaining 
fewer benefi ts than a partner, and advantageous 
inequity aversion, in which the actor reacts nega-
tively to being overcompensated, or obtaining 
more rewards than a partner. 

  Humans   are not alone in this response. 
Evidence accumulating over the previous decade 
shows that other species also respond negatively 
to getting a less valuable outcome than a partner 
(reviewed in Brosnan,  2013 ), and in some cases 
may even be sensitive to receiving more (e.g., 
Brosnan, Talbot, Ahlgren, Lambeth, & Schapiro, 
 2010 ). Although most of the research effort has 
focused on nonhuman primates, even newer evi-
dence shows that this response is also present in 
some nonprimates. This widespread distribution 
allows us to explore the evolution of fairness by 
using the comparative approach. Understanding 
the evolution of traits such as  fairness   provides 
insight in to why traits evolved and the situations 
in which it will, or will not, occur. For instance, 
research has established that there are substantial 
differences in the response across individuals 
and contexts (Price & Brosnan,  2012 ), allowing 
us to use other species as model systems in 
which to explore how various features infl uence 
inequity responses. We can also use the compar-
ative approach to study the function of the 
behavior, or the reason why it evolved. This trait 
is not universal within the primates (e.g, Talbot, 
Freeman, Williams, & Brosnan,  2011 ), therefore 
we look for correlations between a sensitivity to 
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inequity and other traits across species to deter-
mine which situations may have led to the evolu-
tion of this response. With respect to IA, such an 
approach has substantiated the hypothesis that 
the ability to compare one’s own effort and pay-
off with that of a partner may have played a key 
role in the evolution of  cooperation   (discussed in 
more detail below; Brosnan,  2006b ; Fehr & 
Fischbacher,  2003 ). 

 Our goal in writing this chapter is to high-
light the importance of the nonhuman litera-
ture for understanding the evolution of fairness 
in humans. We fi rst describe the comparative 
approach, following which we discuss research 
on inequity responses in animals. We focus on 
the nonhuman primates (hereafter, primates) both 
because, to date, the majority of research effort 
has been directed at the primates and because 
humans are also primates. We use these data to 
evaluate several hypotheses on the function of 
the  inequity   response. We next consider how this 
research relates to other behaviors, such as delay 
of gratifi cation, prosociality, and punishment. We 
end with a discussion on the utility of studying 
responses to inequity in other species for under-
standing how and why people respond in the 
ways that they do in situations involving  fairness  .  

21.2     Studying Inequity Responses 
in Nonhuman Animals 

 One of the challenges of studying behavior 
derived from humans in other species is defi ning 
these behaviors in such a way that they refl ect the 
human construct, but can be empirically investi-
gated in a species that does not talk and may be 
different in other ways. This is particularly chal-
lenging in the case of abstract ideas, such as fair-
ness or justice. Although the two terms are often 
used synonymously, and are conceptually related, 
fairness concerns voluntary actions between indi-
viduals whereas an impartial third party usually 
metes out justice. Both are  multifaceted concepts   
that include how resources are distributed (i.e., 
distributive justice), how people make decisions 
about fairness (i.e., procedural justice), and the 
fairness of sanctions imposed as a response to 
norm violations (i.e., retributive justice). 

 Research on nonhuman species is in its infancy 
and thus far has focused primarily on distribu-
tional concerns. Studies typically examine 
responses to various distributions of food 
rewards, focusing on how individuals respond to 
receiving less than a partner (although see Sect. 
 21.6.3  for a brief discussion of retributive 
responses to inequity in animals). This reaction is 
clearly more closely related to fairness than to 
justice (although it is not in and of itself fairness 
either; see Sect.  21.2.2  for more on this), thus 
below when we discuss nonhuman research we 
typically refer to inequity or, if appropriate, fair-
ness. However, reacting negatively to receiving 
less than a partner is a necessary preliminary step 
in regulating and maintaining justice, as one must 
be able to fi rst recognize when a situation is 
unfair before one can rectify the injustice. 

21.2.1     The Comparative Approach 
to Studying  Behavior   

 Studying the evolutionary trajectory of behaviors 
can be challenging, as we cannot directly study 
behaviors in the past. However, using an approach 
known as behavioral phylogeny, scientists can 
explore a behavior in a large number of species to 
see how the behavior varies both across the phy-
logenetic distribution of species and across dif-
ferent ecological contexts. Depending on which 
species share the trait, we can deduce the likeli-
hood that the trait evolved due to common decent 
(i.e., homology) or in response to similar selec-
tive pressures (i.e., convergence). For instance, if 
two closely related species exhibit a behavior, 
then it is assumed to have been present in their 
most recent common ancestor, representing a 
homologous trait. If, however, two relatively dis-
tant species exhibit a behavior, but their phyloge-
netically closer relatives do not, then the behavior 
is most likely a convergent trait.  Convergent traits   
are those that occur when two or more species 
experience similar selective pressures that lead to 
the emergence of similar traits, such as the evolu-
tion of wings in birds and insects, whose com-
mon ancestor did not have wings. 

 Aside from determining whether a trait rep-
resents a homology or convergence, compara-
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tive analyses can tell us some things about how 
the trait evolved. For instance, evidence from a 
range of species can help us elucidate why the 
behavior was favored by natural selection, pro-
viding information on its evolutionary function. 
Understanding the selective history for a trait 
may help to explain situations that do not seem 
benefi cial in modern contexts. For example, it 
has been proposed that cognitive and behavioral 
biases, or rules of thumb, evolved to help our 
ancestors make the best decisions, but in current 
times such biases may occasionally lead to sub-
optimal decision-making (e.g., Haselton et al., 
 2009 ). Additionally, studying how a trait varies 
across multiple species with different environ-
ments provides an understanding of how ecology 
and social environment infl uence the behavior.  

21.2.2      The  Inequity Paradigm   

 Much of the research examining the foundations 
of justice and fairness in animals has employed 
experimental economic games based on game 
theory (see Konow & Schwettman,  2016 , Chap.   5     
of this handbook). Game theory is an analytical 
approach used to study decision-making behavior 
by using simple decisions (e.g., accept or reject) 
to understand complex behaviors (e.g., inequity). 
Games derived from experimental economics are 
ideal for comparative research because these sim-
ple decisions easily generalize across multiple 
species using the same procedures and do not 
require training or instruction, both of which may 
bias subjects’ choices. Although the goal is to 
keep procedures as similar as possible, nonhuman 
procedures, by necessity, are slightly different 
from those used with humans. One large differ-
ence is that the humans interact with an experi-
menter of their own species while animals interact 
with a different species (i.e., a human). Thus, it is 
important to include appropriate controls to 
understand the impact of the experimenter on an 
interaction. Furthermore, while human subjects 
can verbalize how they feel about inequitable situ-
ations, in other species we can only measure overt 
behavioral responses. Of course, this may also be 
an advantage; nonverbal  procedures   allow us to 
report what the subjects  do  instead of what they 

think they do, or what they want the experimenter 
to think that they do. 

 Studies on inequity responses in animals gen-
erally measure subjects’ reactions to getting a 
different reward as compared to a partner subse-
quent to both completing the same work. In the 
typical procedure, two subjects from the same 
social group, seated adjacent to one another, 
alternate performing a task (such as exchanging a 
token with a human experimenter) for a reward. 
The subject in question receives a less good 
reward than (disadvantageous IA) or a better 
reward than (advantageous IA) the partner, and 
their response is compared to a situation when 
both receive the same food. The subjects can eas-
ily observe the task the other completes and the 
reward they receive during these interactions. 
Behavioral responses generally manifest as nega-
tive reactions such as refusing food rewards or 
refusing to continue participating in the task. 

 While any response to the different rewards 
could be due to inequity, it could also be due to 
the discrepancy between the received reward and 
the other visible one, independent of whether a 
partner received it. Early studies with nonhu-
man primates demonstrated that they respond 
negatively when they get a less good reward 
than anticipated. For example, in Tinklepaugh’s 
( 1928 ) classic study, macaques observed an 
experimenter hide a preferred food reward under 
a bucket. The next day he lifted the bucket and 
allowed the macaques to take the food. At times 
he would, unbeknownst to the  monkey  s, replace 
the preferred reward with a piece of lettuce (not a 
preferred food). In these cases, when the bucket 
was lifted, the  monkeys   reacted negatively, leav-
ing the lettuce untouched. To control for possible 
frustration effects in inequity studies, a control 
condition is used in which both subjects are 
shown a more preferred food reward, follow-
ing which they exchange and receive the less 
preferred option. Critically, in this case both 
the subject and the partner receive the less pre-
ferred reward, as compared to the inequity tests, 
in which the partner receives the more preferred 
reward. Although both food rewards are present 
during inequity tests, in these contrast controls, 
the experimenter explicitly draws the subjects’ 
attention to this better option. While the out-
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come—refusal—is the same in the contrast and 
inequity conditions, in the latter case the referent 
is social (i.e., someone else’s outcome). Species 
can, of course, respond to both individual and 
social contrast (i.e., inequity) in different situa-
tions, but the purpose of these control tests is to 
assure that any response in the “inequity” condi-
tion is due to the fact that the partner received the 
more preferred food, rather than just the presence 
of the preferred food. Note that the underlying 
mechanism for these reactions is likely the same, 
but the difference lies in the referent, which is a 
social partner in the case of inequity, but not in 
the case of contrast effects. 

 As mentioned earlier, with nonverbal  species   
we are measuring behaviors, not intentions, so 
we do not know subjects’ underlying motiva-
tions. Thus, we refer to these as inequity 
responses rather than the human term “inequity 
aversion” that in its inclusiveness of both disad-
vantageous and advantageous inequity implies a 
social norm of equity. Similarly, while human 
studies of inequity are inexorably linked to issues 
of fairness, justice, and morality, these are not 
what are being studied in other species. There are 
many reasons for this, but considering the most 
important, in human society, equity and fairness 
are valued as moral. This implies an underlying 
motivation to maintain equity across various con-
texts and adhere to social norms. While we can 
test whether animals monitor and respond to their 
own outcome relative to another’s, we do not yet 
have evidence for an adherence to social norms 
or a sense of morality (Brosnan,  2011a ,  2014 ). 
Instead, what we are studying in other species is 
precursor behaviors from which a sense of fair-
ness and morality may have evolved (Brosnan, 
 2014 ). Thus, responding negatively to getting 
less than a partner is not a sense of fairness but is 
one of those behaviors that may have led to it 
(Brosnan & de Waal,  2014 ). Additionally, the use 
of the term “ precursor”   is not accidental; in 
chemistry, a precursor molecule is one that, when 
acted on by something else, can change in form. 
These precursors to the sense of fairness may do 
the same, for example starting out to serve one 
purpose, but then evolving to serve another.   

21.3     Inequity Responses 
in Nonhuman Primates 

 The majority of research on  inequity responses in 
animals   has focused on the primates. Within the 
great  ape  s, chimpanzees (Brosnan, Schiff, & de 
Waal,  2005 ; Brosnan, Talbot, et al.,  2010 ; but see 
Bräuer, Call, & Tomasello,  2009 ) and possibly 
bonobos (Bräuer et al.,  2009 ) react negatively to 
inequity, but orangutans do not (Bräuer et al., 
 2009 ; Brosnan, Flemming, Talbot, Mayo, & 
Stoinski,  2011 ). Among the New World monkeys 
tested, Callitrichids (i.e., tamarins and marmo-
sets; Freeman et al.,  2013 ; Neiworth, Johnson, 
Whillock, Greenberg, & Brown,  2009 ) and squir-
rel monkeys (Talbot et al.,  2011 ) do not respond 
to inequity, although capuchin monkeys do 
(Brosnan & de Waal,  2003 ; van Wolkenten, 
Brosnan, & de Waal,  2007 ). Finally, among Old 
World species only two macaque species have 
been tested, both of which also respond to ineq-
uity (Hopper, Lambeth, Schapiro, Bernacky, & 
Brosnan,  2013 ; Massen, van den Berg, Spruijt, & 
Sterck,  2012 ). However, both between and within 
each of these species, a great deal of variation has 
been observed. 

21.3.1     Individual Differences 
in Inequity Responses 

 As with humans,  primates   show individual differ-
ences in behavior (e.g., Baumert & Schmitt, 
 2016 , Chap.   9     of this handbook) and not all pri-
mates respond similarly to inequity. When such 
individual differences are uncovered, one goal is 
to try to relate it to the species’ social and eco-
logical environment. When these differences are 
viewed across species, patterns may emerge that 
are indicative of how factors such as sex, kinship, 
dominance, reproductive status, environment, 
and other aspects of socioecology may infl uence 
a particular behavior. For example, there is evi-
dence that, at least in some species, responses to 
inequity are infl uenced by sex (Brosnan, Talbot, 
et al.,  2010 ), rank (Bräuer, Call, & Tomasello, 
 2006 ; Brosnan, Talbot, et al.,  2010 ), social group 
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(Brosnan et al.,  2005 ), and age (Hopper et al., 
 2013 ; see Sect.  21.7 , Conclusions and Future 
Directions). A recent study that explored several 
of these factors in chimpanzees (rank, sex, social 
group, personality, and duration and quality of 
relations) found that personality, in particular, 
may signifi cantly impact an individual’s response 
to inequity and contrast. Like humans, nonhuman 
animals are known to show personality differ-
ences or consistent, long-term, behavioral pat-
terns that are independent of context (Gosling, 
 2001 ). In this study, different personality dimen-
sions correlated separately with responses to 
inequity and contrast suggesting that the chim-
panzees viewed these two situations differently 
(Brosnan et al.,  2015 ). 

  Rank   is another critical feature for group- 
living primates. Even in species in which the 
dominants are tolerant of subordinates, domi-
nants are nonetheless accustomed to receiving a 
greater share of food, mates, and social partners. 
Similarly, the relative ranks of the participants 
may determine their expectations for the division 
of rewards; we would anticipate that the domi-
nant partner should react more strongly to less 
preferred rewards than should the subordinate 
partner. Some evidence supports this; dominant 
chimpanzees respond more strongly to inequita-
ble outcomes than do subordinates (Bräuer et al., 
 2006 ; Brosnan, Talbot, et al.,  2010 ).  Capuchin 
monkeys   do not show rank effects in the standard 
inequity paradigm (Brosnan & de Waal,  2003 ; 
van Wolkenten et al.,  2007 ), possibly because 
dominant capuchins are tolerant of subordinates 
(Fragaszy & Visalberghi,  2004 ), but do in other 
inequity paradigms (Takimoto, Kuroshima, & 
Fujita,  2010 ). Social status should also infl uence 
humans’ responses to inequity, and future pri-
mate studies may uncover particular contexts or 
environments in which the effect is most 
pronounced. 

 In humans, the quality of the relationship 
between individuals impacts responses to ineq-
uity. People in positive or neutral relationships 
tend to tolerate disadvantageous inequity whereas 
people in negative relationships do not and also 
become more tolerant of advantageous inequity 

(Loewenstein, Thompson, & Bazerman,  1989 ). 
Moreover, couples in close relationships operate 
on a more communal basis while those experi-
encing marital confl ict may switch to contingent 
record keeping due to perceptions of unfairness 
(Clark & Grote,  2003 ). As with humans, chim-
panzees apparently vary in their response to ineq-
uity based on their social relationships. In a study 
that tested inequity responses in chimpanzees 
from multiple social groups, four subjects were 
pair-housed, six came from a recently formed 
group (within the previous 8 years), and ten came 
from a long-term social group (housed together 
for more than 30 years). The former two situa-
tions are both unusual for chimpanzees, who 
typically live in large, stable social groups. 
Within these groups, males live their entire lives 
in the same group and females may only change 
groups once, around puberty (Nishida et al., 
 2003 ).  Chimpanzee  s that were pair-housed or 
were members of the short-term social group fre-
quently refused to exchange when their partner 
received a better reward, while those individuals 
who had lived together their entire lives showed 
little to no response to inequitable outcomes 
(Brosnan et al.,  2005 ). This latter group also 
demonstrated high levels of reciprocity in food 
sharing and grooming (de Waal,  1997 ), avoided 
confrontation (Hare, Call, & Tomasello,  2000 ), 
and, when they did fi ght, exhibited extensive rec-
onciliation after confl ict (Preuschoft, Wang, 
Aureli, & de Waal,  2002 ), all indicating strong 
social relationships. While we cannot determine 
whether it was the quality of these social relation-
ships or the length of time that the subjects had 
lived together that infl uenced the chimpanzees’ 
responses, it seems that something about their 
group membership infl uenced their behavior. 

 This study also highlights one of the chal-
lenges of studying nonhuman primates; without 
the ability to ask them about the motivations for 
their behaviors, we are left assessing outcomes 
with no understanding of intention. For instance, 
in the above study, it is unclear whether the 
decreased refusals in the group with longer term 
relationships were due to interest in each other’s 
well-being or a disinterest in interrupting their 
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social relationships. Either is possible given what 
we know about chimpanzees’ behavior. 
Chimpanzees do help one another, both in the lab 
(Warneken & Tomasello,  2006 ) and in natural 
interactions (de Waal,  2006 ), so it is feasible that 
they were interested in each other’s outcomes. 
However, chimpanzees are also very sensitive to 
social relationships and work hard to maintain 
the balance that exists in the group (de Waal, 
 1982 ). As a result, we do not know whether the 
mechanism or mechanisms leading the  chimpan-
zees’ behavior   is the same as that in humans. 
That being said, even if the mechanisms differ, 
the fact that similar outcomes have evolved 
implies that social relationships are very impor-
tant in mediating reactions to inequity in both 
chimpanzees and humans. When using the com-
parative method, it is important to keep this dis-
tinction between function (or outcome) and 
mechanism in mind; confounding the two results 
both in assuming similarity where none exists 
(e.g., assuming that similar mechanisms imply 
similar function), or missing it altogether (e.g., 
assuming that disparate outcomes are under-
pinned by disparate mechanisms).  

21.3.2     The  Role of Effort   

 One feature that was consistent in early studies of 
inequity was that the subjects had to complete a 
task in order to receive their food reward; whether 
they completed this task and accepted their 
reward was the dependent variable of interest in 
determining how they responded to inequity 
(e.g., Brosnan & de Waal,  2003 ). However, sub-
sequent studies did not all include a task, and this 
almost always led to different results. While 
these results were interpreted as showing that pri-
mates did not respond to inequity, the lack of 
effort may have led to subjects interpreting the 
task differently than in situations in which there 
is a task. Moreover, the dependent variable, 
refusal, is based only on refusal of the reward 
when no task is involved, which may also affect 
results as it is presumably more diffi cult for a pri-
mate to refuse a food reward than a token. 

Considering capuchin monkeys, negative 
responses to inequity have been observed in all 
but one study that included a task (Brosnan & de 
Waal,  2003 ; Fletcher,  2008 ; van Wolkenten et al., 
 2007 ; but see: Silberberg, Crescimbene, Addessi, 
Anderson, & Visalberghi,  2009 ), but never in 
studies that did not include a task (Dindo & de 
Waal,  2007 ; Dubreuil, Gentile, & Visalberghi, 
 2006 ; Roma, Silberberg, Ruggiero, & Suomi, 
 2006 ). This was even true within the same group 
of capuchin monkeys (Brosnan & de Waal,  2003 ; 
Dindo & de Waal,  2007 ; van Wolkenten et al., 
 2007 ). Subsequent within-species tests compared 
subjects’ responses to unequal outcomes when 
they had to work for those rewards to when the 
experimenter simply handed them out for “free” 
verifi ed that inequity responses occur only in the 
context of a task in both capuchins (van 
Wolkenten et al.,  2007 ) and chimpanzees 
(Brosnan, Talbot, et al.,  2010 ). Recent work has 
shown that the type of task is not important, but 
only that a task is required at least in squirrel 
monkeys (Freeman et al.,  2013 ).

There are several possibilities for this consis-
tent effect of the task. First, it may be an artifact of 
captivity. Despite caretakers’ best efforts to dis-
tribute food equally, higher ranking individuals 
typically obtain more and better quality foods 
than  subordinates do through the use of aggres-
sion or intimidation, so subjects may be accus-
tomed to situations in which foods are distributed 
unequally (Brosnan, Talbot, et al.,  2010 ; Sapolsky, 
 2005 ). Alternatively, if inequity is indeed related 
to  cooperation  , then these subjects, sitting adja-
cent to one another and alternating participation 
in the task, may perceive the task as a cooperative 
one, triggering a sensitivity to inequity (Brosnan, 
 2011a ,  2011b ; see also Sect.  21.5 , Evolution of 
Inequity: Emerging Patterns). In fact, the one 
chimpanzee study that found no response to ineq-
uity in a task-based paradigm also involved sub-
jects sitting across from one another, separated by 
a 1 m wide testing space (Bräuer et al.,  2009 ), 
rather than adjacent in the same enclosure, which 
may support the idea that the chimpanzees did not 
perceive that situation as one of joint action 
(Brosnan, Talbot, et al.,  2010 ). 
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 Intriguingly, despite the fact that effort seems 
to be essential in primate studies, in these tests 
subjects do not respond to differences in effort 
when rewards are held constant. When subjects 
had to exchange more (versus fewer) tokens for a 
reward, in neither capuchin  monkey  s (van 
Wolkenten et al.,  2007 ) nor chimpanzees 
(Brosnan, Talbot, et al.,  2010 ) did differences in 
the level of effort infl uence individuals’ behavior. 
Similarly, in a study in which chimpanzees had to 
wait for 10 s (a long wait for these apes) after 
exchanging to receive their reward, while their 
partner got the reward immediately, the tempo-
rally disadvantaged chimpanzees did not respond 
differently (Brosnan, Talbot, et al.,  2010 ). Thus 
far, only one study has showed that capuchin 
monkeys are sensitive to another’s effort in ineq-
uitable situations (Takimoto & Fujita,  2011 ). 
Therefore, while a task appears to be essential, 
subjects seem to be more tolerant of differences 
in the level of effort than they are to differences in 
the level of the reward. This is different from 
humans, who typically expect a greater reward 
for a greater effort (Lawrence & Festinger,  1962 ), 
and thus is an avenue that requires greater 
exploration.  

21.3.3      Experimental Context   

 All studies comparing different groups, whether or 
not they are of the same species, are faced with 
unavoidable differences in procedure. In animals, 
these manifest as differences in housing and hus-
bandry that are typically beyond the control of the 
researcher. Facilities vary in size, shape, and spatial 
orientation and social arrangements are limited by 
the demographics of the group and the relation-
ships among the individuals being tested. 
Unfortunately these factors can greatly impact 
responses. Both enclosure size (Bräuer, Call, & 
Tomasello,  2007 ) and visual access to other indi-
viduals (Takimoto et al.,  2010 ) infl uence behavior. 

 Such practicalities may explain some of the 
confl icting results in inequity studies in chimpan-
zees. As mentioned earlier, chimpanzees have 
reacted negatively to inequity in studies in which 
they were seated next to one another in the same 

enclosure (Brosnan et al.,  2005 ; Brosnan, Talbot, 
et al.,  2010 ), but not in studies in which they were 
in separate enclosures, seated across from one 
another and separated by a 1 m testing space 
(Bräuer et al.,  2009 ). Of course, such constraints 
can point to important factors infl uencing 
responses. As in chimpanzees, the spatial orien-
tation between two individuals has proven impor-
tant for humans in some cognitive tasks. Humans 
prefer to sit opposite one another in competitive 
tasks, but adjacent to each other in cooperative 
ones. Subjects’ self-reports indicate a strong 
interest in eye contact, particularly in the com-
petitive task (Sommer,  1965 ). This may be par-
ticularly important in inequity, as these responses 
are apparently rooted in cooperation. 

 Additionally, in these studies we measure 
whether subjects  react  to inequity, not whether 
they  notice  it. In fact, it is very likely that subjects 
notice inequity but fail to respond. Studies of 
human children that have used explicit measures, 
such as verbal responses or active division of 
rewards, found little evidence that children 
understand distributive justice before the age of 
fi ve (e.g., Fehr, Bernhard, & Rockenbach,  2008 ; 
Lane & Coon,  1972 ), whereas studies using 
implicit measures, such as emotional and 
 behavioral responses, have found that children as 
young as 15 months old notice and react to ineq-
uitable distributions (e.g., LoBue, Nishida, 
Chiong, DeLoache, & Haidt,  2011 ; Schmidt & 
Sommerville,  2011 ; Sloane, Baillargeon, & 
Premack,  2012 ). This means that animal results 
need to be compared to humans’ behavioral out-
comes, not their reported decisions.   

21.4      Inequity Responses 
in  Nonprimates   

 Those interested in the evolution of human 
behavior often focus on the primates, as we our-
selves are primates, however, nonprimate species 
may also be informative about the ecological or 
social conditions under which behaviors evolve 
as well as the contexts under which they vary. 
Several studies have used variants of the typical 
inequity procedure to explore responses in 
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nonprimates. Much work has focused on canids, 
who show sensitivity to fairness and social norms 
through social play in the wild (Bekoff,  2004 ). 
Lab work on domestic dogs shows that they are 
less willing to give a paw on command if rewards 
are given to a partner but they themselves receive 
nothing (Range, Horn, Viranyi, & Huber,  2009 ; 
Range, Leitner, & Virányi,  2012 ). However, 
unlike primates, dogs did not respond to differ-
ences in food quality, nor did they ever reject a 
reward. Dominance also did not infl uence refus-
als, but dogs who were socially close (i.e., regu-
larly slept in body contact) were more averse to 
unequal outcomes than were dogs with a less 
affi liative relationships (Range et al.,  2012 ), a 
pattern that differs from primates (Brosnan et al., 
 2005 ) and humans (Clark & Grote,  2003 ). 
Regardless of their partner’s payoff, however, 
dogs prefer experimenters who give them the 
most rewards (Horowitz,  2012 ), indicating that 
they are more interested in maximizing their own 
reward than equality per se. Other recent work 
has focused on the corvids, who converge with 
primates on several behaviors. Crows and ravens 
decreased exchanging for a reward when a part-
ner received a free gift and refused to work more 
often in the inequity condition than the equity 
condition (Wascher & Bugnyar,  2013 ). One spe-
cies that does not respond to inequity is cleaner 
fi sh (Raihani, McAuliffe, Brosnan, & Bshary, 
 2012 ), a result we discuss in the next section.  

21.5      Evolution of Inequity: 
Emerging Patterns 

 The  comparative approach   is a powerful tool for 
understanding the evolutionary function of a 
given behavior. By examining inequity across a 
wide range of species, we can begin to identify 
some emerging patterns that may help to eluci-
date the prerequisites for IA. Although only 
about a dozen species have been studied thus far, 
some patterns are already emerging. First, the 
variation of responses to inequity indicates that 
inequity responses are not a homology among 
primates. For example, within the primate Family 
Cebidae, capuchin  monkey  s do respond nega-

tively to inequity (Brosnan & de Waal,  2003 ) 
while closely related squirrel monkeys do not 
(Talbot et al.,  2011 ). Likewise, among apes, 
humans (Hatfi eld et al.,  1978 ), chimpanzees 
(Bräuer et al.,  2009 ; Brosnan et al.,  2005 ; 
Brosnan, Talbot, et al.,  2010 ), and possibly bono-
bos (Bräuer et al.,  2009 ) respond negatively to 
inequity in at least some contexts, but orangutans 
do not (Bräuer et al.,  2009 ; Brosnan et al.,  2011 ). 

 We can also use the existing data to rule out 
several other hypotheses. Almost by defi nition, 
one would only expect to fi nd inequity responses 
in group-living species; solitary individuals who 
meet rarely have little reason to be interested in 
another’s outcomes and so it is unlikely that the 
trait would have been selected for (although if the 
reaction is the result of a homology, it may be 
apparent in some solitary species nonetheless). 
However, it is not the case that all group-living 
species respond negatively to inequity. Squirrel 
 monkey  s, who are highly gregarious, do not 
respond to inequity (but do respond to individual 
contrast; Talbot et al.,  2011 ), nor do callithrich-
ids, who live in close family groups (Freeman 
et al.,  2013 ). More specifi cally, some have sug-
gested that inequity responses may be a trait 
shared among socially tolerant species (Neiworth 
et al.,  2009 ). However, social tolerance is not 
necessarily a prerequisite, either, as macaques, 
who are generally less socially tolerant than 
many other primates (Thierry,  2000 ), also 
respond to inequity (Hopper et al.,  2013 ; Massen 
et al.,  2012 ). Finally, negative responses to ineq-
uity do not follow from advanced cognition. 
Orangutans, who have a very large brain-to-body 
ratio and are equivalent to other great  ape  s on 
cognitive tasks (Shumaker, Palkovich, Beck, 
Guagnano, & Morowitz,  2001 ), are not sensitive 
to their partner’s outcomes (Bräuer et al.,  2009 ; 
Brosnan et al.,  2011 ). 

 The hypothesis that the inequity response 
emerged in tandem with  cooperation  , as a mecha-
nism to compare one’s own effort and outcomes 
with that of another (Brosnan,  2006b ; Fehr & 
Schmidt,  1999 ), does fi t current evidence in ani-
mals (Brosnan,  2006b ,  2011b ; Price & Brosnan, 
 2012 ; Range et al.,  2009 ; Wascher & Bugnyar, 
 2013 ). All of the species that respond to inequity 
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habitually cooperate with nonkin in various con-
texts, including food sharing, cooperative hunt-
ing, coalitions, and alliances (e.g., Bekoff,  2004 ; 
Dugatkin,  1997 ; Emery, Seed, von Bayern, & 
Clayton,  2007 ; for a review see Price & Brosnan, 
 2012 ). Negative reactions to inequity may stabi-
lize cooperation by helping individuals recognize 
when a cooperative partner is getting more than 
their “fair share,” which is a cue that it may be 
time to fi nd a new, more equitable, partner (e.g., a 
partner choice mechanism). Although this means 
suffering the short-term cost of fi nding a new 
partner, it has the potential to lead to larger pay-
offs in the future. Note that this behavior does not 
necessarily require conscious decision-making 
by the individuals involved. For this behavior to 
be under positive selection, individuals who sam-
pled other partners when they were getting less 
than a current one would have to be more suc-
cessful than those who did not sample in this 
way, whether or not they understood their gain. 

 However, responses to inequity are only ben-
efi cial if the gains of switching to a new partner 
exceed the average net cost of doing so. In cases 
in which the benefi ts of maintaining a social part-
ner are high (e.g., if the partner is related or 
assists with offspring care), or the costs of fi nding 
a new partner are high (e.g., if fi nding a new part-
ner would mean giving up a season’s reproduc-
tive output), then responding to minor inequities 
may not be benefi cial. This seems to be the case 
with cooperative breeders. These species live in 
close-knit family groups consisting of a breeding 
pair and a number of additional helpers, often 
their offspring, to provide alloparental care 
(Clutton-Brock,  2006 ). This  breeding style   seems 
to have infl uenced their social behavior in a num-
ber of ways (Hrdy,  2009 ; Van Schaik & Burkart, 
 2010 ), and it may be that one of them is to show 
reduced sensitivity to inequity with one’s mate 
due to the high costs of fi nding a new one 
(Freeman et al.,  2013 ). Callithrichids, a coopera-
tively breeding group of primates, do not respond 
negatively to inequity (Freeman et al.,  2013 ; 
Neiworth et al.,  2009 ), nor do owl monkeys, who 
exhibit biparental care (Freeman et al.,  2013 ). 
Humans, too, are cooperative breeders (Hrdy, 
 2009 ) and so may have been selected not to 

respond to small inequities in close relationships. 
Supporting this, studies among marital partners 
have found that the stage of the relationship 
between two partners plays an important role in 
determining to what extent they respond to small 
inequities, such as the division of household tasks 
(Clark & Grote,  2003 ; Frisco & Williams,  2003 ; 
Pillemer, Hatfi eld, & Sprecher,  2008 ). 

 Another interesting exception occurs in 
cleaner fi sh. Male cleaner fi sh maintain small 
territories known as cleaning stations where 
they service “client” fi sh by removing ectopara-
sites and dead skin (Côté,  2000 ), often working 
with unrelated females that inhabit these clean-
ing stations to obtain food (e.g., join client 
inspections; Bshary, Grutter, Willener, & 
Leimar,  2008 ). Nonetheless, cleaner fi sh were 
not sensitive to inequity in an experimental 
study in which they had to complete a task (tac-
tile stimulation) to receive a reward that some-
times differed from their partner’s (Raihani 
et al.,  2012 ). However, cleaner fi sh punish 
(Raihani, Grutter, & Bshary,  2010 ), a behavior 
that is uncommon in primates (Jensen,  2010 ; see 
also Sect.  21.6.3  for more on punishment). It 
may be that cleaners use punishment to change 
their partner’s behavior rather than inequity to 
identify when it is time to fi nd a new partner 
(Raihani & McAuliffe,  2012 ).  

21.6     Inequity and Related 
Behaviors 

21.6.1     Cognitive Requirements 
of  Inequity Responding   

 In order to respond negatively to inequitable out-
comes, one must fi rst be able to recognize when 
another individual receives a preferred outcome 
(Brosnan,  2006a ,  2006b ). In the case of foods, 
this requires differentiating the quality or quan-
tity of two foods, which most animals can do 
(Shettleworth,  2009 ). Individuals must also dif-
ferentiate between their own and others’ out-
comes. Such discrimination is also necessary for 
social learning, which is also widespread across 
the animal kingdom (e.g., Zentall & Galef,  1988 ). 
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 Once the inequity is recognized, the individ-
ual must feel strongly enough about the discrep-
ancy between one’s own outcome and another’s 
to alter their behavior. Thus, in order to refuse a 
food reward in tests of inequity, one must be able 
to control their impulse to obtain an immediate 
reward or delay gratifi cation. Not surprisingly, all 
of the primate species that so far have shown a 
negative response to inequity also are able to 
delay gratifi cation in experimental tests (Dufour, 
Wascher, Braun, Miller, & Bugnyar,  2012 ; Evans 
& Beran,  2007 ; Evans, Beran, Paglieri, & 
Addessi,  2012 ; Leonardi, Vick, & Dufour,  2012 ). 
However, not all of the species that demonstrate 
delay of gratifi cation exhibit negative responses 
to inequity (e.g., marmosets: Stevens, Rosati, 
Ross, & Hauser,  2005 ). Thus, the ability to delay 
gratifi cation may be a prerequisite to refusing in 
the context of inequity, but inequity responses do 
not immediately follow from this ability. 
Different species are able to delay gratifi cation 
for different periods of time (e.g., Evans et al., 
 2012 ), and it is possible that, once established, 
increased selection for negative responses to 
inequity selected for increased delay of gratifi ca-
tion abilities. 

 Although negative responses to inequity may 
interact with other cognitive mechanisms, they 
do not necessarily involve rational or even con-
scious decision-making. Responses to inequity 
are more likely to be an emotional response, 
motivated by personal dissatisfaction rather than 
objective deduction of what is fair or just in the 
situation. Children, too, respond to inequitable 
distributions by 15 months of age, before they are 
able to articulate and reason about fairness or 
other moral issues (Schmidt & Sommerville, 
 2011 ; Sloane et al.,  2012 ). On the other hand, it 
will be interesting to see whether the intent of the 
actor infl uences animals’ decisions, as it does in 
humans, who refuse unfair offers less often when 
a computer dictates the distribution (Blount, 
 1995 ). There is evidence that some nonhuman 
primates also understand the intentional actions 
of others (Call, Hare, Carpenter, & Tomasello, 
 2004 ). However, in a study in which monkeys 
were given a choice between working with an 

experimenter who followed the rules and one 
who did not provide the promised outcomes, sub-
jects showed no preference between the “inequi-
table” human and the “fair” one, whether they 
personally experienced the humans or observed 
them interacting with other monkeys  (Brosnan & 
de Waal,  2009 ), possibly indicating that the intent 
of the experimenter did not infl uence their deci-
sions. In similar experiments, neither  monkey  s 
(Sheskin, Ashayeri, Skerry, & Santos,  2014 ) nor 
dogs (Horowitz,  2012 ) discriminate between 
experimenters who previously treated them fairly 
versus those who did not. While it is possible that 
intentionality infl uences some primates’ 
responses, as it does humans’, more research is 
needed to explore this possibility.  

21.6.2      Inequity and Prosocial 
Behavior   

 The studies earlier all focus on how animals 
respond to receiving less than a partner, or disad-
vantageous inequity. However, inequity aversion 
in humans includes two components: responding 
to being both disadvantaged and advantaged. 
Advantageous inequity aversion occurs when one 
responds to getting more than a partner. Although 
such reactions are rare in animals, they do occur 
on occasion. In one study, chimpanzees were 
more likely to refuse a highly preferred reward 
when their partner received a less preferred 
reward (e.g., the subject was advantaged) as com-
pared to when they both received the same higher 
value reward (e.g., the rewards were equal). 
Although we do not know what the underlying 
motivations of the chimpanzees were, they never-
theless noticed and responded to inequitable situ-
ations in which they were overcompensated 
(Brosnan, Talbot, et al.,  2010 ). 

 More commonly studied is  prosocial behavior  , 
in which individuals make choices that provide a 
benefi t to their partner at no cost to themselves. 
Although the specifi cs of the designs vary, in 
general, subjects’ responses with a partner are 
compared to their responses to the same reward 
distribution when alone; if subjects are truly pro-
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social, rather than simply attracted to an option 
with more total food items, they should selec-
tively choose the prosocial option when sitting 
next to a partner as compared to when by them-
selves. Although there is quite a lot of variation 
in outcomes, across both species and experimen-
tal paradigms, for most species that have been 
tested there is at least some evidence of prosocial 
behavior (reviewed in de Waal & Suchak,  2010 ; 
Jaeggi, Burkart, & Van Schaik,  2010 ; Silk & 
House,  2012 ). 

 More interesting for our purposes is how sub-
jects respond when prosocial tendencies confl ict 
with equity. In a recent study, capuchin monkeys 
had to choose whether or not to pull in a tray that 
would bring their partner either the same reward 
(equal options) or a more preferred one (proso-
cial options). Prosocial behavior is evident in this 
paradigm if subjects pulled in the tray more often 
when a partner was present than absent (exclud-
ing conditions in which the puller itself benefi ts, 
in which case they should always pull in the tray). 
In situations of moderate disadvantageous ineq-
uity, capuchin monkeys demonstrated prosocial 
behavior, delivering low value food to their part-
ner even though the actor itself received nothing. 
However, when the partner received a highly pre-
ferred food and the subject received either a low 
value food or nothing, prosocial behavior ceased 
(Brosnan, Houser, et al.,  2010 ). Thus, although 
negative reactions to inequity limited prosocial 
choices, these two behaviors can coexist and 
interact to shape behavior.  

21.6.3        Retributive Responses 
to Inequity   

 On the opposite side of the spectrum, infl icting 
harm unto others may be important for the main-
tenance of cooperation, as selfi sh individuals will 
exploit cooperators for a “free ride.” Punishment 
is one mechanism by which individuals may stop 
free riders from exploiting them (e.g., strong rec-
iprocity; Boyd, Gintis, Bowles, & Richerson, 
 2003 ; Gintis, Bowles, Boyd, & Fehr,  2005 ; 
although see Dreber, Rand, Fudenberg, & Nowak, 
 2008 ; Rockenbach & Milinski,  2006 ). 

Functionally, punishment is an act that imposes a 
cost on another individual while incurring an 
immediate cost to the actor, but on average, pun-
ishment results in a long-term benefi t to the pun-
isher (i.e., second-party punishment; 
Clutton-Brock & Parker,  1995 ; Fehr & 
Fischbacher,  2004 ). Humans will also punish 
others even when they themselves do not directly 
benefi t, but instead the benefi ts go to the group 
(i.e., third-party/altruistic punishment; Fehr & 
Gächter,  2000 ,  2002 ). Although second-party 
punishment has been observed to occur in a wide 
variety of species, from eusocial insects to non-
human primates (e.g., de Waal,  1982 ; Reeve & 
Gamboa,  1987 ), third-party punishment is much 
less common (Jensen,  2010 ). 

 Considering the evidence to date, dominant, 
but not subordinate, chimpanzees punished 
thieves when their own food was stolen, but not 
when someone else’s was, providing evidence of 
second-party, but not third-party, punishment 
(Riedl, Jensen, Call, & Tomasello,  2012 ). Still, 
some observations of third parties intervening 
during confl icts are suggestive of third-party pun-
ishment because the actor is seemingly impartial 
to the outcome (e.g., “policing” de Waal,  1982 ; 
de Waal & van Roosmalen,  1979 ; Watts, 
Colmenares, & Arnold,  2000 ). Of course, it is 
diffi cult to rule out the possibility that the actors 
receive some sort of immediate or delayed direct 
benefi t. However, behavior like this may have 
been integral in the evolution of third-party pun-
ishment. Male cleaner fi sh punish noncoopera-
tive females who take a bit of mucus (a preferred 
food) out of the client fi sh rather than eating only 
ectoparasites (see Sect.  21.4 ). This causes the bit-
ten client to fl ee, depriving both the male and 
female of additional foraging opportunities. Such 
punishment by the male increases the likelihood 
that females will behave cooperatively in future 
interactions (second-party punishment; Raihani 
et al.,  2010 ). This behavior also benefi ts the client 
fi sh, however, who no longer get bitten, and as 
such functions as third-party punishment as well. 
Raihani et al. ( 2010 ) argue that this form of “self- 
serving” third-party punishment may be a key 
step in the evolution of altruistic punishment 
observed in humans. 
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 If third-party  punishment   is rare in other spe-
cies, it may be more benefi cial to explore second- 
party punishment, which may also support 
fairness norms, albeit in a self-interested way. 
One task commonly used to explore second-party 
punishment is the Ultimatum Game (UG; Güth, 
Schmittberger, & Schwarze,  1982 ; see also 
Konow & Schwettman,  2016 , Chap.   5     of this 
handbook). In the UG, one individual (the pro-
poser) splits a sum of money with another indi-
vidual (the responder), who can either accept the 
offer, in which case both individuals receive the 
proposed allotment, or reject the offer, in which 
case neither individual receives any reward. 
Although rational choice models predict that 
humans should accept any offer, because any 
increase is better than none, in reality, people in 
Western cultures typically reject when less than 
20 % of the sum is offered (Camerer,  2003 ). 
Possibly because they anticipate this reaction, 
proposers typically offer about 40 % of the allot-
ted sum, which is more than is offered when the 
responder does not have the opportunity to reject 
offers. Versions of this task with animals and 
small children typically use a so-called limited 
form UG, in which the proposer can choose from 
one of only two distributions, which may be eas-
ier for them to understand. 

 Three UG studies have been run in chimpan-
zees. In two of these, proposers offered the small-
est amount and responders accepted virtually all 
offers, including those in which they received 
nothing (Jensen, Call, & Tomasello,  2007 ; Kaiser, 
Jensen, Call, & Tomasello,  2012 ). In these stud-
ies, the way in which the responder could refuse 
was to fail to pull in a tray of food (i.e., inhibit an 
action), rather than actively choosing to reject. 
Such inhibitory responses are diffi cult even for 
humans; humans asked to wait 1 min to refuse an 
offer in a face-to-face context accepted most 
offers, as did the chimpanzees (Smith & 
Silberberg,  2010 ). In the third study, proposers 
had to choose a token and pass it to their partner, 
who could then either accept the offer by return-
ing the token to the experimenter or not, refusing 
the offer. Their choices were compared to those 
in a control condition in which the responder 
could not infl uence the outcome. As with previ-

ous  UG studies in chimpanzees  , responders 
accepted all offers, however they switched from a 
90 % preference for a token that brought them 
more rewards in the UG condition to a 60 % pref-
erence for a token that gave both individuals 
equal rewards in the control condition. This was 
also true for children in a similar task. Although 
there were no refusals, in both children and chim-
panzees responders reacted negatively to unequal 
choices, so it is possible that the threat of a refusal 
(punishment), which is cheaper than refusing a 
positive outcome, was suffi cient to change the 
proposers’ behavior in favor of the responder 
(Milinski,  2013 ; Proctor, Williamson, de Waal, & 
Brosnan,  2013 ).   

21.7      Conclusions and Future 
Directions 

 Comparative research on nonhuman animals pro-
vides a way to explore the evolution of humans’ 
sense of fairness and justice. Because nonhuman 
primates cannot be asked how they feel about 
various scenarios, as we would do with humans, 
this research instead places subjects in situations 
in which an experimenter creates inequity 
between the subject and a conspecifi c social 
 partner. Subjects who react negatively, for 
instance refusing rewards or refusing to partici-
pate, are considered to respond negatively to 
inequity. These studies have found that, like 
humans, some nonhuman species respond nega-
tively to inequitable outcomes. Also like humans, 
different individuals react differently, and cur-
rently there is research underway to try to deter-
mine which factors are key in infl uencing 
animals’ responses. The distribution of negative 
responses to inequity across species indicates 
that it is closely linked to cooperation; that is, 
species that cooperate extensively outside of kin-
ship and pair-bond relationships are more likely 
to respond negatively to inequitable outcomes. 
Thus, responses to inequity may function to 
allow individuals to compare their own outcomes 
with those of another, allowing them to choose 
fair partners for cooperative interactions. Finally, 
inequity responses are likely driven by and inter-
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act with other behaviors such as delay of gratifi -
cation and prosocial behavior. 

 Yet many questions remain. For instance, 
although much human work has been devoted to 
the different treatment of positive versus negative 
rewards (e.g., Törnblom,  1988 ) and tangible ver-
sus intangible rewards, including social resources 
such as love or status (e.g., Kraemer & Chen, 
 2012 ; Törnblom & Vermunt,  1999 ), most studies 
to date in nonhumans have studied inequity only 
in the context of positive food rewards (for a 
notable exception, see van Leeuwen, 
Zimmermann, & Ross,  2011 ). Thus, work is 
needed in nonhuman animals to determine, fi rst, 
the degree to which food rewards or other tangi-
ble outcomes are treated differently than intangi-
bles and, second, how this differs across species. 
Second, relationship quality strongly infl uences 
inequity responses in humans, but we know very 
little about how these relationships infl uence ani-
mals’ responses. Third, we know very little about 
the ontogeny of inequity responses in nonhuman 
species. The only study to date found that rhesus 
monkeys do not respond to inequity until approx-
imately 2.5 years of age, indicating a similar 
developmental trajectory as is seen in humans 
(Hopper et al.,  2013 ). Finally, we need additional 
evidence in other animals to help clarify the link 
between cooperation and inequity, and to better 
explore the contexts under which reactions to 
inequity occur. 

 While inequity responses are not developed 
to the same degree in other species as in humans, 
these comparative data are essential in our 
understanding of how our own sense of fairness 
evolved. Collectively, the evidence on inequity 
responses to date best support the hypothesis 
that the negative response to inequity is a conver-
gent trait that most likely emerged in tandem 
with cooperation, as a mechanism to compare 
one’s own outcomes with that of another. 
Moreover, inequity responses vary, indicating 
context specifi city. This comparative approach 
was initially informed by our understanding of 
human behavior in the face of inequity, and we 
are now at a place where the nonhuman data can 
in turn further our understanding of our own 
behavior.     
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