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      A Comparative Perspective on the Evolution 
of Moral Behavior 

             Katie     Hall      and     Sarah     F.     Brosnan   

           The following proposition seems to me in a high degree 
probable – namely that any animal whatever, endowed with 
well-marked social instincts, the parental and fi lial affections 
being here included, would inevitably acquire a moral sense or 
conscience, as soon as its intellectual powers became as well 
developed, or nearly as well developed, as in man. For fi rstly, 
the social instincts lead an animal to take pleasure in the 
society of its fellows, to feel a certain amount of sympathy for 
them, and to perform various services for them.

—Darwin ( 1871 ) 

      Introduction 

 One of the characteristics often argued to set humans apart from the rest of the animal 
kingdom is our advanced and complex system of morals; upon closer inspection, 
however, precursors for moral behavior exist in many species. Oddly, despite being 
less popular, this latter view of continuity across species was the dominant one until 
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recently. There is a long-standing precedent for, and much evidence to support, the 
concepts of biological, emotional, and cognitive continuity across nonhuman animals 
and humans. As the opening quote indicates, Charles Darwin saw no reason to con-
sider that moral behavior is any different and joined earlier thinkers such as Adam 
Smith in the view that the roots of human morality are shared across species 
(Smith,  1817 ). Therefore, it is curious that more modern thinkers have seen fi t to 
separate out humans (Bonnie & de Waal,  2004 ; Brosnan,  2014b ; Flack & de Waal, 
 2000 ; Haidt,  2003 ). 

 One likely reason for this discrepancy is different understandings in different 
disciplines of what moral behavior is, how it functions, and where it came from. 
For instance, anyone who denies a biological foundation for human behavior will 
dismiss this proposition out of hand, a view that is unfortunately common—although 
rapidly diminishing—in many humanities and social science departments. More 
commonly, however, is the implicit (or explicit) assumption that morality is some-
thing special that is too complex to be explained biologically or too complex to exist 
in the absence of the human intellect (e.g., that it necessitates language). However, 
morality need not be a higher-order phenomenon that requires language. The func-
tion of moral behavior is to reduce tension and uphold social regularity in groups of 
organisms (Flack & de Waal,  2000 ). As group living is widespread throughout the 
animal kingdom, we would anticipate that some aspects of what we call moral 
behavior are present in other species. 

 Morality and moral behavior are more than just a mechanism for allowing spe-
cies to successfully live in social groups. In humans, morality has extended to indi-
viduals outside of the social group and, perhaps more importantly, has gone beyond 
mechanisms for smooth group functioning and has developed into a set of prescrip-
tions for behavior. These aspects of morality and, in particular, the prescriptive com-
ponent are more diffi cult to study in other species and, given the lack of language in 
other species, will be much less advanced, if they exist at all. However, this lack of 
“advanced” morality in species other than humans does not mean that the roots of 
moral behavior are not in these species, and we can learn much about the evolution 
of our own behavior by studying these roots. 

 Here we focus on four principal components of morality that have most fre-
quently been explored in nonhuman species. These include confl ict resolution, 
reciprocity, reactions to inequity, and empathy (Brosnan,  2006 ,  in press ; 
de Waal,  2006a ; Flack & de Waal,  2000 ). Specifi cally, we argue that the precur-
sors to moral behavior exist in rudimentary form in other species (here we focus 
on nonhuman primates, our closest living phylogenetic relatives) and that some 
of these building blocks have evolved through natural selection into the more 
complex behavior we see in humans. By studying these behaviors in other spe-
cies, we might gain insight into the selective forces that produced our own moral 
system in order to better understand why we make the decisions that we do, the 
function of moral behavior, and how the decisions we make are constrained by 
evolutionary history.  
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    Why Study Other Species? 

 There are a number of benefi ts to studying behavior in species other than humans. 
A primary practical advantage is that we have much greater knowledge of and con-
trol over subjects’ histories (Brosnan,  2011a ). In captive studies, we usually know 
the subjects’ lifelong social history, sometimes in remarkable detail, allowing for 
deeper examination into the effects of social relationships on moral behavior 
(Brosnan, Newton-Fisher, & Van Vugt,  2009 ; Brosnan, Schiff, & de Waal,  2005 ). 
This is much more diffi cult in humans, where studies often take place either anony-
mously or with unfamiliar people in a laboratory setting rather than over an extended 
period with known individuals (Fessler,  2009 ; Trivers,  2006 ). Additionally, even 
when studies are not anonymous, humans may be infl uenced by the social or envi-
ronmental context, such as one’s reputation or group identity, in more substantial 
ways than we see in other species (   Hagan & Hammerstein,  2006 ). Furthermore, 
human moral behavior can vary culturally    (Eisenberg,  1992 ; Eisenberg & Mussen, 
 1989 ; Tomasello & Vaish,  2013 ; Trommsdorff, Friedlmeier, & Mayer,  2007 ), making 
it diffi cult to tease apart the infl uences and interactions of the social context on 
moral behavior. Again, although nonhuman primates also show cultural variation in 
behavior (Fragaszy & Perry,  2008 ; Laland & Galef,  2009 ; Whiten et al.,  1999 ; 
Wrangham, McGrew, de Waal, & Heltne,  1994 ), the differences tend not to be as 
great as in humans, allowing experimenters to explore the biological foundations of 
behavior without the confound of human culture. 

 The second reason for studying other species is that using a comparative approach 
can give us insight into the biological foundations of human behavior. It can reveal 
how certain selective pressures may have shaped a behavior, from its initial building 
blocks to its current expression in extant species. Natural selection slowly shapes 
small changes in existing structures over many generations; therefore, such precursor 
behaviors can typically be found, even if something manifests differently or is used 
for a different purpose (Brosnan,  2014b ). 

 This evolutionary approach to behavior was best described by Tinbergen, who 
famously outlined the four key questions that are essential for studying any behavior: 
what is the evolutionary history of a behavior, how is behavior functionally adaptive, 
what are the underlying mechanisms motivating the behavior, and how do these 
behaviors develop in the individual (Tinbergen,  1963 )? These questions highlight 
perhaps the key distinction that needs to be made, between the ultimate function of 
a trait and the proximate mechanism(s) that underlies it. The ultimate function of a 
trait, what the trait does for those who display it, relates to how the trait evolved and 
under what circumstances. The proximate mechanism of a trait is how it develops 
and is displayed within an individual, for example, due to ontogenetic development, 
genetics, or hormone pathways within the organism. This distinction is important 
for many reasons, but perhaps the most important is that confusing ultimate and 
proximate levels of analysis leads to problems in interpretation. 

 The fi rst problem is that while an agent’s behavior may function to produce a 
certain result, such as altruism or deception, the agent need not recognize or 
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understand that his or her action was altruistic or deceptive (e.g., the mechanism 
need not be altruistic). That is, a subject can  act  altruistically or deceptively without 
an altruistic or deceptive  motivation . A good example of this distinction between the 
function and motivation of the behavior is that some deceptive alarm calls (func-
tion) may be due to increased stress hormones produced by fear or stress (mecha-
nism) rather than motivated by the goal of deception (Bercovitch, Hauser, & Jones, 
 1995 ; Blumstein, Patton, & Saltzman,  2006 ; Boinski, Gross, & Davis,  1999 ). In 
terms of evaluating behaviors as moral, we may observe an outcome that appears to 
be “moral,” despite the fact that the organism did not intend to benefi t another indi-
vidual. If an outcome functions to benefi t others (though the actor need not realize 
it as such), the behaviors that contribute to that outcome can be acted upon by 
 natural selection over generations to shape behaviors that help others. It is possible 
that, over time, mechanisms that become other-regarding may evolve, but this need 
not be the case. 

 A second and related issue is that similar outcomes may result from different 
mechanisms, and the same underlying mechanism may lead to different outcomes. 
A failure to recognize this may lead to, on the one hand, an assumption of similarity 
that is not warranted and, on the other, an assumption of differences where none 
exist. Behaviors that evolve the same outcome with different mechanisms highlight 
that the outcome was so important that natural selection found the outcome several 
times. When similarities in mechanism lead to differences in outcome, however, we 
can better understand how local selective pressures may have infl uenced behaviors 
to evolve differently. 

 This leads us to a third important distinction, in that similarities between species 
can result through one of the two different processes, homology and convergence 
(Brosnan,  2014a ,  2014b ; Brosnan, Newton-Fisher & Van Vugt,  2009 ). When a trait 
is similar between closely related species, it is likely that the similarity is due to 
shared ancestry (homology). For example, homology can explain why most bird 
species can fl y; they all descended from a common ancestor with that trait. Another 
possibility is that a similarity between species is due to similar environmental pres-
sures faced by two species that do not share a common ancestor with the trait in 
question (convergence or homoplasy). For example, the fact that birds, bats, and 
insects can fl y is due to convergent evolution; these distantly related lineages faced 
similar environmental pressures and opportunities to fi ll a certain ecological niche 
and all did so by evolving fl ight. One important caveat is that closely related species 
may evolve similar traits due to convergence, and distantly related species may 
share traits due to homology, so although it is reasonable to hypothesize that closely 
related species, such as those in the same taxon, share traits through homology, this 
is a hypothesis that must be tested (Brosnan,  2014a ; Talbot, Freeman, Williams, & 
Brosnan,  2011 ). Finally, as mentioned above, two closely related species may 
evolve in different directions due to different ecological pressures, a process known 
as divergence; to continue the above example, penguins use their wings to “fl y” 
through the water, not the air. This process may result in similar mechanisms that 
lead to different outcomes. 

 One fi nal caveat is in order; evolution is not biological or genetic determinism 
(e.g., how selection or our genes preordain that we behave). Instead, the infl uence 
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of evolutionary history on the expression of a trait may best be described by the 
metaphor of the tangled wing (Konner,  1982 ); evolution constrains the direction that 
a behavior can take much in the way a tangled wing may have limited options for 
fl ight, but does not determine exactly which direction it must take. Therefore, by 
arguing that a trait evolved, we are not saying that it is invariant or that it is only 
expressed in one way. Similarly, the discussion of an evolutionary/comparative 
approach to the study of morality, i.e., a description of what exists in terms of 
biological precursors and underlying mechanisms, should not be confused with a 
normative discussion of what should be, i.e., the moral value of a behavior or the 
ethicist’s goal of improving a behavior (Brosnan,  2014b ). We discuss what animals 
(including humans) do, not what they should do.  

    Confl ict Resolution 

 Many species in addition to humans live in social groups, but although there are 
benefi ts to social living, such as defense against predators or other groups of con-
specifi cs, group living also has costs, such as competition for resources. Therefore, 
for social groups to function successfully, there must be behaviors that serve to 
reduce tension and avoid confl ict to maintain peaceful interactions. Perhaps the sim-
plest means of maintaining relationships and social expectations is through a domi-
nance hierarchy (Bernstein,  1981 ; de Waal,  1996 ; Flack & de Waal,  2000 ; Mendoza 
& Barchas,  1983 ; Preuschoft & van Schaik,  2000 ). However, dominance hierarchies 
do not solve all problems, and fi ghts still occur. When fi ghts occur, there are several 
behaviors that serve to minimize the disruption to group harmony. 

 First, other individuals may intervene in fi ghts. In some cases, this is self- serving, 
such as when individuals intervene on behalf of the individual already winning the 
fi ght (de Waal,  1984 ; Machida,  2006 ; Watanabe,  2001 ). In other cases, however, it 
is less clear that the behavior is self-serving. For instance, individuals may intervene 
impartially, without taking sides (de Waal,  1982 ; de Waal & Luttrell,  1988 ; Goodall, 
 1986 ; Sicotte,  1995 ; Silk  1992 ), or even on behalf of the loser (de Waal,  1978 ; 
Watanabe,  2001 ). The former is often referred to as policing (Flack, de Waal, & 
Krakauer,  2005 ; Flack, Girvan, de Waal, & Krakauer,  2006 ) and serves to maintain 
group harmony. Loser support may serve the same role, although it also may result 
from individuals intervening on behalf of their kin or supporters. Note however that 
although individual motivation to intervene may stem from a desire to end the fi ght-
ing (an aversive stimulus), punish a competitor (by joining in the fi ght against him 
or her) or help an ally, or help kin, the interventions may still  function  to reduce 
group tension and ultimately restore peace (Flack & de Waal,  2000 ). This is an 
example of the importance of carefully disentangling a behavior’s function from its 
underlying mechanism (in this case, the motivation for the intervention). 

 Another form of confl ict resolution that may support group harmony is post- 
confl ict reconciliation or a friendly reunion of former opponents shortly after a dis-
agreement (de Waal,  1989a ; de Waal & van Roosmalen,  1979 ; Flack & de Waal, 
 2000 ). Reconciliation has been hypothesized to not only mend the relationship of 
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the quarreling individuals but also to reduce the stressful effects of fi ghting on the 
group by reducing tension between the combatants (Aureli,  1997 ; Aureli & 
van Schaik,  1991 ; de Waal & Aureli,  1996 ; de Waal & van Roosmalen,  1979 ; 
Kappeler & Schaik  1992 ). Sometimes a mediator is involved in reconciliation, by, 
for instance, alternately grooming the previous combatants until they are brought 
together to groom one another (de Waal & van Roosmalen,  1979 ; Flack & de Waal, 
 2000 ). Some have argued that mediation demonstrates that uninvolved third parties 
can be concerned with repairing relationships that are not their own and shows con-
cern for the community in that all members benefi t when tension is reduced (Flack & 
de Waal,  2000 ). However, as such interactions have rarely been observed, more 
research will need to be done to determine what motivates this mediation behavior, 
as well as its role in maintaining group harmony. 

 A related behavior is consolation, in which individuals who were not involved in 
the altercation provide post-confl ict support to the loser (Clay & de Waal,  2013 ; 
de Waal,  1982 ; de Waal & Aureli,  1996 ; de Waal & van Roosmalen,  1979 ). This 
behavior has been of particular interest to researchers, as unlike reconciliation, 
which is widespread across the animal kingdom, consolation seems to be relatively 
limited (e.g., within the primates to the apes; de Waal & Aureli,  1996 ). This, and the 
apparent lack of a personal reason for the consoler to intervene, has led some 
researchers to argue that consolation is an example of empathetic concern. However, 
others fi nd that consolation also provides benefi ts to the consoler. Specifi cally, act-
ing as a consoler reduces the stress of that individual, which indicates that consolers 
may be motivated to do so to lower their own stress and anxiety following a group 
confl ict, rather than by empathetic concern (Koski & Sterck,  2007 ). Whether this is 
the case, the behavior still serves to help the victim as well and, therefore, may be 
one of the behaviors that natural selection acted on to promote group harmony.  

    Reciprocity 

 Reciprocity is often considered one of the pillars of moral behavior (de Waal,  2006a ). 
First described by    Trivers ( 1971 ), reciprocity is the idea that the short-term cost of 
acting to benefi t another can be balanced when the recipient of the good deed returns 
the favor to the agent at some point in the future. In principle, this can occur through 
direct reciprocity, in which two individuals swap favors, or generalized reciprocity, 
in which one individual “pays it forward” to another, with a net benefi t to all partici-
pants (see Rutte & Taborsky,  2007 ,  2008 , for examples in rodents and Claidière et al., 
 2015 , for a possible example in primates). Given the rarity of evidence for general-
ized reciprocity in other animals, and the fact that in direct comparisons, direct 
reciprocity is much stronger than generalized reciprocity (Rutte & Taborsky,  2007 ), 
we hereafter focus exclusively on direct reciprocity. 

 Although reciprocal altruism is often assumed to have high cognitive demands, 
limiting its distribution among species besides humans (Stevens & Hauser,  2004 ), 
others have argued that the cognitive demands are much lower and that reciprocity 
is therefore widespread (e.g., Brosnan, Salwiczek, & Bshary,  2010 ; Schino & 
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Aureli,  2010 ). Brosnan and de Waal ( 2002 ) suggest three levels of reciprocity, 
increasing in their cognitive demands. The most basic is symmetry-based reciproc-
ity, which is noncontingent and requires no comprehension, and results from the 
naturally parallel distribution of favors when two individuals spend a lot of time 
together. These individuals are more likely to groom or share food with each other 
than with others with whom they spend less time, and the result is a correlated distri-
bution. Next is attitudinal reciprocity, which is contingent and partner-specifi c but 
does not require comprehension. In this case, an act by individual A toward B will 
induce a positive feeling in B toward A (e.g., a “warm glow”; Andreoni  1990 ; de Waal, 
 2000 ; de Waal, Leimgruber, & Greenberg,  2008 ; Harbaugh  1998 ; Hemelrijk,  1994 ; 
Nunes & Schokkaert,  2003 ), which then makes it more likely that B will behave in a 
way to benefi t A. Note that even in this contingent case, B does not plan to benefi t A, 
but the change in affect makes B more likely to benefi t A. However, this only works if 
the positive feeling is directed specifi cally at A (e.g., de Waal,  1989b ). The most 
cognitively complex level is calculated reciprocity, in which individuals keep track of 
favors exchanged and act accordingly. There are few examples of calculated reciprocity 
in the animal kingdom, and even among humans most reciprocal interactions may 
not be calculated, so we assume in our consideration of reciprocity that we are dis-
cussing one of the other two mechanisms unless we state otherwise. 

 Among our closest relatives, the nonhuman primates, ample evidence exists for 
behavior that is reciprocally patterned. The best examples come from the reciprocal 
exchange of grooming for grooming (Barrett, Henzi, Weingrill, Lycett, & Hill,  1999 ; 
Gomes, Mundry, & Boesch,  2009 ; Manson, Navarrete, Silk, & Perry,  2004 ; Schino 
& Aureli,  2008 ), for agonistic support (Hemelrijk,  1994 ; Seyfarth & Cheney,  1984 ), 
for mating opportunities (de Waal,  1982 ), and for food (Gilby,  2006 ; Jaeggi, 
De Groot, Stevens, & Van Schaik,  2013 ); the exchange of meat (Gomes & Boesch, 
 2009 ) or high-value plant food (Crick, Suchak, Eppley, Campbell, & de Waal,  2013 ; 
Kuroda,  1984 ; Pruetz & Lindshield,  2012 ) for mating opportunities (but see Gilby, 
Emery Thompson, Ruane, & Wrangham,  2010 ); food sharing (de Waal,  1989b ,  1997 , 
 2000 ); and coalitionary support and interventions    (de Waal,  1987 ; de Waal & Luttrell, 
 1988 ; Noë,  1986 , Packer,  1977 ; Smuts,  1985 ). 

 Contrary to this, however, evidence for contingent reciprocal exchange in a labo-
ratory setting is remarkably weak, which is likely one of the main reasons that the 
existence of reciprocity is hotly disputed. For instance, two recent studies of chim-
panzees showed that subjects were no more likely to share food with a group mate 
when there was an opportunity for reciprocity than when there was not (Brosnan, 
Silk, et al.,  2009 ; Melis, Hare, & Tomasello,  2008 ). Such results seem contrary to 
the idea that reciprocity is a foundation that is shared with humans and other spe-
cies. However, several factors indicate that reciprocity is not a behavior that should 
be expected in all circumstances, and it may be particularly diffi cult to produce in 
experimental laboratory settings. First, although the time interval for reciprocation 
in a natural setting may be hours, weeks, or months, in the laboratory studies take 
place over much shorter time periods, typically less than 30 min, which may not 
allow suffi cient time for reciprocation to emerge (Brosnan,  2014a ). Moreover, 
experimental subjects rarely have the opportunity to choose their partners, which 
are chosen for them by the experimenter, whereas in the wild, subjects choose their 
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own partners (Brosnan,  2014a ; Brosnan, Freeman, & de Waal,  2006 ). Partnerships in 
laboratory studies are typically chosen based on whether individuals are compatible 
(e.g., are willing to separate with one another), which may bias results. For instance, 
subjects who have lived together for longer are more likely to separate together than 
those who have lived together for shorter periods (Brosnan et al.,  2015 ). Moreover, 
food sharing studies involving the entire group show that relationship quality infl u-
ences whether reciprocal food sharing occurs (Silk, Brosnan, Henrich, Lambeth, & 
Schapiro,  2013 ). 

 These results bring up a point that we think is worth a digression: If experimental 
laboratory studies do not match results seen in the fi eld, why do them? There are 
several reasons for conducting laboratory studies. First, even the most careful obser-
vational studies can only provide evidence of correlation, not causation. To deter-
mine causation, controlled experiments that manipulate a single variable at a time 
are required. Second, laboratory studies allow us to explore behaviors that may be 
diffi cult to observe in a natural environment. This may relate to social behaviors 
(e.g., by exploring the interactions among individuals who would not typically 
interact in a fi eld setting) or cognition (e.g., deception, metacognition). Most impor-
tantly, however, is that fi eld and laboratory studies should complement one another 
(Janson & Brosnan,  2013 ). Ideally, laboratory studies will be based on observations 
of animals’ natural behaviors, and fi ndings from the lab will be explored in the fi eld. 
This may involve complementary studies or observations in the lab and experiments 
in the fi eld (e.g., theory of mind; Cheney & Seyfarth,  1990 ). This will lead to a bet-
ter understanding of both the function and the mechanism of a behavior.  

    Responses to Inequity 

 Reciprocity underlies many social interactions such as cooperation, coordination, 
and collaboration; but in cooperative interactions, unlike reciprocal interactions, 
both partners have the opportunity to receive immediate benefi ts (Brosnan,  2014a ). 
In primates, this has most commonly been studied in a cooperative bar-pull task, in 
which subjects must cooperate to pull in a tray with rewards on it (for a review, see 
Brosnan,  2011b ). Rewards can be distributed in a variety of ways to test the condi-
tions under which partners will work together. These studies have been done most 
frequently with capuchin monkeys, chimpanzees, and bonobos, all of whom easily 
learn to complete the task. Moreover, evidence suggests that subjects are sensitive 
to both their own and their partners’ outcomes; in general, they have better success 
at the task when the partner is more effective at the task (Melis, Hare, & Tomasello, 
 2006a ) and is tolerant and shares the food (Brosnan, Freeman & de Waal,  2006 ; de 
Waal & Berger,  2000 ; Hare, Melis, Woods, Hastings, & Wrangham,  2007 ; Melis, 
Hare, & Tomasello,  2006b ). Brosnan and Houser et al. ( 2010 ) tested capuchins’ 
willingness to pull the apparatus when doing so led to their partner getting more 
rewards than they did. Subjects were willing to pull when their partner got only a 
little more than they did, demonstrating their strong tendency to help each other, but 
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did not do so when it would have meant that their partner got substantially more 
than they did. Results such as these suggest that the distribution of rewards, or 
equity, is important to these monkeys. 

 In fact, responding to inequity has been proposed to underlie the evolution of coop-
erative behavior (Brosnan,  2006 ; Fehr & Schmidt,  1999 ). Once individuals can recog-
nize and judge their own outcomes relative to others’, they can change their behavior 
to improve their outcomes (Brosnan,  2011a ), for example, by choosing a cooperative 
partner who does not take more than his or her fair share. It is relatively simple to 
explain how an ability to recognize when one was treated inequitably evolved; if sub-
jects recognized when they got less and responded by fi nding a new partner, they 
would benefi t and the behavior would be selected for. We fi rst consider evidence that 
primates respond to inequity, or getting less than a social partner. However, does this 
have anything to do with moral behavior? When considering human behavior, we 
would see this as self-interested but not fair, which is a critical element for a behavior 
to be moral (Brosnan,  2014a ,  2014b ; Brosnan & de Waal,  2014 ). Following this, then, 
we will consider whether individuals in other species react to receiving more than a 
partner and what this tells us about the evolution of fairness and morality. 

 Several species respond negatively when a social partner is treated better for com-
pleting the same task, refusing food rewards or refusing to participate in the task 
(capuchins, Brosnan & de Waal,  2003 ; Fletcher,  2008 ; van Wolkenten, Brosnan, & 
de Waal,  2007 ; chimpanzees, Brosnan, Schiff & de Waal,  2005 ; Brosnan, Talbot, 
Ahlgren, Lambeth, & Schapiro,  2010 ; macaques, Hopper, Lambeth, Schapiro, 
Bernacky, & Brosnan,  2013 ; Massen, Van Den Berg, Spruijt, & Sterck,  2010 ; Massen, 
Van den Berg, Spruijt, & Sterck,  2012 ; bonobos, Bräuer, Call, & Tomasello,  2009 ; 
corvids, Wascher & Bugnyar,  2013 ; dogs, Horowitz,  2012 ; Range, Horn, Virányi, & 
Huber,  2009 ; Range, Leitner, & Virányi,  2012 ). In these studies, the typical procedure 
involves having a subject and a partner complete a species-appropriate task (e.g., 
returning a token to the experimenter), after which they each receive a reward. We 
compare subjects’ reactions when they are given a less preferred reward than their 
partner (inequity) to their reactions when the partner gets the same, less preferred 
reward (equity). In another condition, the subject and partner are initially offered the 
preferred reward, but after completing the task, they receive only the less preferred 
one; we compare their reactions in this scenario to their reactions in the prior situa-
tions to distinguish reactions based on social comparison from those based on indi-
vidual expectations. Although in both cases we are measuring the subjects’ responses 
to violations of their expectations, indicating that they are underpinned by a similar 
cognitive mechanism, in the case of inequity, the referent for the expectation is what 
their partner got, whereas in the case of individual expectation, also known as con-
trast (Reynolds,  1961 ), the referent for the expectation is what they were initially 
offered. It is critical to disambiguate social versus individual expectations to be sure 
that one is measuring a response to inequity. 

 One important point to consider is what refusals mean. Refusing to accept one’s 
own reward when the partner gets a better reward increases both relative and abso-
lute inequity (your partner still gets the preferred food, but now you get nothing) 
(Henrich,  2004 ). This response is seen in humans as well, who routinely refuse 
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outcomes when they are unequal, despite the fact that this refusal does not alter the 
proposer’s outcome (Lamichhane, Adhikari, Brosnan, & Dhamala,  2014 ; Yamagishi 
et al.,  2009 ). However, in a naturally occurring situation of cooperation (e.g., out-
side of the lab), refusing to participate would result in neither individual receiving any 
reward, which would result in relative equity (although both individuals would be 
absolutely less well off). Given that the currency of natural selection is relative out-
comes, relative equity is more important than absolute gains. Thus, these refusals are 
likely an artifact of a partner choice mechanism that, in a natural setting, would result 
in the subject attempting to increase their outcomes by fi nding another partner. 

 Studying other species provides two avenues for understanding the evolution of 
inequity responses in humans. First, we can explore the contexts and conditions that 
lead to the response, and second, we can consider what factors co-occur with the 
response to inequity, and thereby gain evidence for the function of the behavior. 
Considering the former, a key fi nding is that the inequity response is highly variable 
(reviewed in Brosnan,  2013 ). Using chimpanzees as an example, some studies have 
found evidence for a response to inequity (Brosnan et al.,  2005 ,  2015 ; Brosnan, 
Talbot, et al.,  2010 ; Hopper, Lambeth, Schapiro, & Brosnan,  2014b ) and others have 
not (Bräuer, Call & Tomasello,  2006 ,  2009 ; Hopper, Lambeth, Schapiro, Bernacky 
& Brosnan,  2013 ), but this cannot be entirely explained by differences between 
groups, as in no study has every subject responded. Considering the factors that 
infl uence responses, the presence of a task, such as exchanging a token, is important. 
Although not every study involving a task fi nds a response to inequity (e.g., Bräuer 
et al,  2009 ; Silberberg, Crescimbene, Addessi, Anderson, & Visalberghi,  2009 ), no 
study without a task has demonstrated an inequity reaction (capuchins, Dindo & de 
Waal,  2006 ; Dubreuil, Gentile, & Visalberghi,  2006 ; Roma, Silberberg, Ruggiero, & 
Suomi,  2006 ; chimpanzees, Bräuer et al.,  2006 ), and in studies that include condi-
tions with and without a task, inequity responses only occur when a task is present 
(Brosnan et al.,  2015 ; Brosnan, Talbot, et al.,  2010 ; van Wolkenten, Brosnan & de 
Waal,  2007 ). It is uncertain why this is so. One possibility is that subjects are used to 
being handed food for “free” by experimenters and so do not respond. A more intrigu-
ing hypothesis is that if the response to inequity evolved in conjunction with coop-
eration, subjects only react in contexts that are perceived as cooperative; in this 
explanation, being handed food is not seen as cooperative, whereas working to obtain 
it is. We consider the function of the response to inequity in more detail below. 

 Other factors also affect responses, but their importance to the inequity response 
is less clear. For instance, dominance plays a role, with dominant subjects respond-
ing more strongly to inequity than their subordinate partners (Bräuer et al.,  2006 ; 
Brosnan, Talbot, et al.,  2010 ). However, this has not been seen in all studies, making 
it unclear whether this is restricted to some species (e.g., chimpanzees) or is part of 
a suite of factors that work together to infl uence responses. Likewise, relationship 
quality is an important infl uence in some studies related to cooperation and food 
sharing (Melis et al.,  2006a ,  2006b ; Silk et al.,  2013 ), but it is not clear the degree 
to which it infl uences responses to inequity. Two studies have found evidence that 
the length of time subjects have lived together affects responses to inequity 
(Brosnan et al.,  2005 ; Hopper et al.,  2014 ), but another study that controlled for 
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both relationship and personality found that personality but not relationship quality 
or duration was a signifi cant predictor of responses (Brosnan et al.,  2015 ). Finally, 
although age has not been a signifi cant predictor of adult subjects’ responses in any 
study that included it, the one study to test juveniles found that the response was not 
present at 1 year of age, but appeared by 27 months (Hopper et al.,  2013 ). The take-
home message from these studies is that, like humans, other species’ responses are 
infl uenced by their environment and other factors. Future research is needed to determine 
which factors are important in which circumstances and how they interact. 

 At this point in time, we have data on 10 species’ responses to inequity, not 
including humans. This allows us to use the comparative approach to consider the 
function of the inequity response. The distribution of data demonstrates that the 
response is not a homology in the primates (Talbot, Freeman, Williams & Brosnan, 
 2011 ). Given this, we can investigate which factors co-occur with the response to 
inequity, which provides evidence that it evolved convergently. Current evidence 
indicates that the response is not an artifact of brain size (large-brained orangutans 
do not respond to    inequity; Brosnan et al.,  2011 ; Bräuer et al.,  2006 ,  2009 ) or living 
in a social group (highly gregarious squirrel monkeys do not respond to inequity; 
Freeman et al.,  2013 ; Talbot et al.,  2011 ). The one factor that does co-occur with 
responses to inequity is the frequency with which subjects cooperate with non-kin 
(Price & Brosnan,  2012 ; see in particular Table 2, which outlines studies to date). 
Species that do so routinely, engaging in cooperative hunting, coalitions and alli-
ances, and/or food sharing, including chimpanzees, bonobos, macaques (rhesus and 
long tailed), and capuchin monkeys, show evidence of responding to inequity. 
Species that do not do so as routinely, including orangutans and squirrel monkeys, 
do not respond to inequity. Although we cannot know from this correlation which 
came fi rst, the comparative evidence supports earlier hypotheses of the importance 
of inequity responses for cooperation. 

 In fact, one point of support comes from an exception that “proves the rule.” The 
cooperative breeding hypothesis proposes that cooperative breeders, species in which 
both parents and, often, adult offspring are required to rear the young, have a unique 
set of behaviors due to the constraints of this highly interdependent system    (Hrdy, 
 2009 ; Burkhart & van Schaik,  2010 ). In particular, they are argued to be exception-
ally prosocial due to the importance of their partners. The cooperative breeding 
hypothesis also suggests that for these species, the cost of fi nding a new partner is 
suffi ciently high that subjects should accept less costly inequity to a greater degree 
than do other species. Thus far, three species that are either cooperative breeders or 
show biparental care (e.g., both parents are obligate care providers for offspring, 
but help from their adult offspring is not essential), marmosets, tamarins, and owl 
monkeys, do not react negatively to experimentally induced inequity (Freeman et al., 
 2013 ; Neiworth, Johnson, Whillock, Greenberg, & Brown,  2009 ). It may be that for 
these species, the costs of fi nding a new partner are suffi ciently high that they are 
more tolerant of inequity. It would be interesting to investigate whether these species 
are more sensitive to inequity during partner formation than they are after partner-
ships are established and offspring are present (Brosnan,  2013 ). Additionally, 
although punishment is rare in primates (Jensen,  2010 ; Raihani, Thornton, & Bshary, 
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 2012 ), it may be that species with limited partner choice are more likely to engage in 
partner control or punishment (   Raihani & McAuliffe,  2012 ). 

 What, however, of subjects who get  more  than a partner? All of the above 
addresses how subjects respond when they get less than a partner. This response is 
the likely fi rst step in the evolution of inequity responses (Brosnan & de Waal, 
 2014 ). However, as discussed above, when considering humans, we expect more 
than this; to qualify as a true sense of fairness, subjects must also respond negatively 
to inequity that favors them (Brosnan & de Waal,  2014 ). Thus in order to more fully 
understand the evolution of fairness, it is necessary to explore whether other species 
also are sensitive to being advantaged. Although there is little evidence for this 
response outside of humans, there is evidence in chimpanzees. Chimpanzees are 
more likely to refuse a preferred reward if their partner gets a less preferred one as 
compared to when their partner also gets the more preferred reward. This response 
is less strong than their response when they receive less than the partner, and from 
this study we do not know the mechanism for the response, but nonetheless it shows 
that they notice when they get more than a partner (Brosnan, Talbot, et al.,  2010 ). 
Moreover, in some cases chimpanzees change their preferences from distributions 
that favor themselves to those that are equally split (e.g., in an ultimatum game: 
Proctor, Williamson, Latzman, de Waal, & Brosnan,  2014 , but see also Jensen, Call, 
& Tomasello,  2007 ). Notably, however, this occurs only in situations in which their 
partner has recourse to block both subjects from receiving any reward. Thus, it has 
recently been hypothesized that this response evolved to help subjects maintain 
benefi cial social interactions by keeping inequity from becoming too great; in these 
cases, it is worth the short-term cost to a subject to rectify inequity to maintain the 
long-term benefi ts of a cooperative relationship (Brosnan & de Waal,  2014 ). 

 This raises an interesting point regarding moral behavior; most people consider 
moral behavior to be good behavior that benefi ts others rather than the self. However, 
no trait, including moral behavior, will be selected unless it provides some benefi t. 
In this case, fairness is a moral behavior that we celebrate, yet it evolved for a pur-
pose that benefi ts the self: to maintain benefi cial relationships. Understanding why 
moral behaviors evolved and what purpose they served may help us to increase 
behavior that is moral by setting up society in ways that promote its occurrence.  

    Empathy 

 Group living animals are aware of their partners to some degree (e.g., to their pres-
ence, actions, emotions, etc.). Whether this extends to the level of empathy is 
another question. In part, this depends on the defi nition of empathy; many scientists 
treat empathy as a continuum ranging from basic emotional contagion, which does 
not involve awareness on the part of the animal, to so-called cognitive empathy, in 
which the individual is aware of their interest in the other’s well-being (Preston & 
de Waal,  2002 ). Anecdotes abound of actions by animals that may indicate empa-
thetic concern (Bekoff,  2000 ; de Waal,  2006b ), but as discussed above, without 
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controlled experiments, it is not possible to identify the underlying mechanisms for 
these behaviors. 

 Beyond anecdotal examples of animals helping one another, there are other com-
mon behaviors that may be indicative of empathetic concern. For instance, when 
individuals interact with others who are younger or disabled, they tend to adjust 
their own behavior to accommodate the limits of the other (de Waal,  1996 ; de Waal, 
Uno, Luttrell, Meisner, & Jeanotte,  1996 ; Fedigan & Fedigan,  1977 ; Hayaki,  1985 ). 
This learned adjustment might refl ect empathy as it demonstrates that individuals 
may understand the needs of others (Flack & de Waal,  2000 ). Other behaviors that 
indicate concern for others are succorant behavior (Scott,  1971 ) and consolation 
(Clay & de Waal,  2013 ; de Waal & van Roosmalen,  1979 ). As we mentioned above, 
it is possible that consolation is motivated by reducing an aversive stimulus and 
calming the consoler rather than the victim (Koski & Sterck,  2007 ), but the behavior 
may nonetheless function to calm the victim (Brosnan,  2014b ). 

 Experimental evidence of empathy in nonhuman species is rather sparse. From 
the beginning, studies attempting to fi nd evidence of empathy have focused on 
whether animals take action to alleviate distress or pain in others. The fi rst such evi-
dence emerged in rats and monkeys in the 1950s and 1960s (Church,  1959 ; Wechkin, 
Masserman, & Terris,  1964 ), but has been challenged on the grounds that the sub-
jects helped their partners to stop the signals (e.g., calls) given by the distressed ani-
mals, which are aversive. By this interpretation, the  motivation  of the animals was 
not based on empathetic concern, although the functional outcome of the behavior 
nonetheless served to help their partners. More recent evidence shows that mice 
respond more strongly to pain when they are housed with another mouse also expe-
riencing pain (Langford et al.,  2006 ), but that this response depends on the mouse’s 
genetics, suggesting selection for this behavior (Chen, Panksepp & Lahvis,  2009 ). 
An elegant series of studies in rats demonstrates that rats will free co-housed social 
partners, even releasing them prior to opening another container with chocolate (a 
favored food that they then must share; Bartal, Decety, & Mason,  2011 ). Moreover, 
this behavior is based on social experience, with rats only freeing those of strains 
with which they have previous familiarity (intriguingly, this is independent of the 
subject’s own strain), showing that this is not a refl exive response but has a social 
component (Bartal, Rodgers, Bernardez Sarria, Decety, & Mason,  2014 ). 

 Thus, like humans (Jackson, Rainville, & Decety,  2006 ), other species show evi-
dence of behaviors that may be based on empathetic concern. Whether these behav-
iors in other species are due to a form of empathy, and if they are, whether it is 
homologous with the empathy seen in humans, is still a matter of debate, but empa-
thy does provide a plausible mechanism for the behaviors seen above (de Waal, 
 2008 ; Yamamoto & Takimoto,  2012 ), and many have argued that the null assump-
tion in cases of shared behavior across species should be homology (i.e., we should 
consider related outcomes in related species to be the result of shared mechanisms 
until it is shown otherwise; de Waal,  2006b ). Even if it is not developed to the 
degree seen in humans, or even if the underlying mechanisms turn out to be differ-
ent, the presence of behavior that functions to relieve others’ distress, or empathy, 
may provide us with insight into the pathway by which human empathy evolved.  
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    Conclusion: The Importance of Comparative 
Research for Understanding Human Morality 

 What can studying morality in other species tell us about humans? By seeking evidence 
of precursors to moral behavior in our closest living phylogenetic relatives, we can 
learn more about how and why these traits evolved, how they are constrained, and 
which factors of social life are most important to maintain. Data from a wide variety 
of species are upending long-held beliefs about the degree to which morality sets 
humans apart from other animals. Although human moral systems are undoubtedly 
more complex than in animals, they share commonalities in function and, possibly, 
outcome, which allow us to explore the roots of our own moral behavior. Understanding 
these roots may be critical if we are to understand why humans make the decisions 
that we do, or to understand situations in which it is diffi cult to produce moral behav-
ior (and, hopefully, change the context to elicit more preferred outcomes). By continu-
ing to study and compare the precursors of moral behavior in other species, we learn 
more not only about these other animals but also about ourselves.     
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