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Introduction
Your country is under attack and you are preparing to join the fight to defend it. Just
then, your mother calls and tells you she is seriously ill and needs your help. Do you
take care of your mother, or do you abandon her to fight for your country? You are
a member of a sports team that always loses to a rival team. You have an opportunity
to join that rival team. Do you take it? You borrow £10 from a wealthy friend. The
friend forgets all about it. Do you give him the £10 back? You and another friend are
walking along the street when you spot a £20 note on the ground. You bend down
and pick it up. Do you offer to share it with your friend?
In most people, these scenarios evoke a range of thoughts, feelings, emotions,
and intuitions about what to do, what is the right thing to do, what one ought to
do—what is the moral thing to do. What are these moral thoughts and feelings,
where do they come from, how do they work, and what are they for? Scholars
have struggled with these questions for millennia, and for many people the nature of
morality is so baffling that they assume it must have a supernatural origin
(Pew, 2014).
The good news is that we now have a scientific answer to these questions.
Previous approaches have noticed that morality has something to do with cooperation (see Table 1). But now it is possible to use the mathematical theory of
cooperation—the theory of nonzero-sum games—to transform this commonplace
into a precise and comprehensive theory, capable of making specific testable predictions about the nature of morality.
In this chapter, I use game theory to identify the fundamental problems of human
social life, and show how—in principle and in practice—they are solved. I argue
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Table 1 Some previous views of morality and cooperation
Aristotle
St. Augustine

Thomas Aquinas
David Hume

Bishop Joseph
Butler
Bertrand Russell
Henry Hazlitt

John Rawls

John Mackie

David Wong

Daniel Hausman
and Michael
McPherson
Jonathan Haidt

Alan Fiske
Michael
Tomasello
Joshua Greene

Justice is ‘what is for the benefit of the whole community’ or ‘to the
common advantage’ (Aristotle, 1992, p. 207, 1160a10-14)
Human law consists of ‘an ordered concord of civic obedience and rule in
order to secure a kind of co-operation of men’s wills for the sake of
attaining the things which belong to this mortal life’ (Augustine, 1998,
p. 945)
‘If then a group of free men is directed by a rule to the common good of the
group, his government will be right and just …’ (Aquinas, 1988, pp. 15–16)
Moral passions promote the ‘public interest’, the ‘public good’, a ‘common
end’, ‘the general interests of society’, and ‘the good of mankind’ (Hume,
1739/1985, p. 532, p. 580, p. 590, p. 620, p. 628)
‘That mankind is a community, that we all stand in a relation to each other,
that there is a public end and interest of society which each particular is
obliged to promote, is the sum of morals’ (Butler, 1856, IX)
‘[M]en’s desires conflict, and ‘good’ is, to my mind, mainly a social
concept, designed to find issue from this conflict’ (Russell, 1927, p. 230)
‘Social cooperation is the foremost means by which the majority of us
attain most of our ends. It is on the implicit if not the explicit recognition of
this that our codes of morals, our rules of conduct, are ultimately based.
‘Justice’ itself … consists in observance of the rules or principles that do
most, in the long run, to preserve and promote social cooperation’ (Hazlitt,
1964)
‘The circumstances of justice may be described as the normal conditions
under which human cooperation is both possible and necessary’ (Rawls,
1971, p. 126)
‘Protagoras, Hobbes, Hume and Warnock are all at least broadly in
agreement about the problem that morality is needed to solve: limited
resources and limited sympathies together generate both competition
leading to conflict and an absence of what would be mutually beneficial
cooperation’ (Mackie, 1977, p. 111)
‘Human beings have needs to resolve internal conflicts between
requirements and to resolve interpersonal conflicts of interest. Morality is a
social creation that evolved in response to these needs’ (Wong, 1984,
p. 175)
‘[T]he normative principles governing individual interactions are human
contrivances to adjudicate conflicts of interest and to secure the benefits of
cooperation’ (Hausman & McPherson, 1996, p. 186)
‘Moral systems are interlocking sets of values, virtues, norms, practices,
identities, institutions, technologies, and evolved psychological
mechanisms that work together to suppress or regulate selfishness and make
cooperative social life possible’ (Haidt & Kesebir, 2010)
‘Morality functions to facilitate the generation and maintenance of
long-term social-cooperative relationships with others’ (Rai & Fiske, 2011)
‘Human morality arose evolutionarily as a set of skills and motives for
cooperating with others’ (Tomasello & Vaish, 2013)
‘[T]he core function of morality is to promote and sustain cooperation’
(Greene, 2015)
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that it is the solutions to these problems that philosophers and others have called
‘morality’. Thus, morality turns out to be a collection of biological and cultural
solutions to the problems of cooperation and conflict recurrent in human social life.
I show how this theory of ‘morality as cooperation’ incorporates the best elements
of previous theories, and moves beyond them to create a principled taxonomy of
moral values of unprecedented depth and breadth. I derive from this theory testable
predictions about the structure and content of moral thought and outline how they
differ from those of rival theories. And I conclude that, because the debate between
these theories can be resolved using standard scientific method, the study of morality has at last become a branch of science. Let’s get started.

A Natural History of Morality
Life begins when molecules start making copies of themselves. These ‘replicators’
are ‘selfish’ in the technical sense that they promote their own replication (Dawkins,
1976/2006). But they can promote their own replication at the expense of other
replicators, or in concert with them (Dawkins, 1998). Game theory analyses these
competitive and cooperative interactions as zero-sum and nonzero-sum, respectively (Maynard Smith, 1982; Von Neumann & Morgenstern, 1944). Competitive
zero-sum interactions have a winner and a loser; one’s gain is another’s loss. But
cooperative nonzero-sum interactions can have two winners; they can be win–win
situations.
Natural selection for genes that employ cooperative strategies has driven several
‘major transitions’ in the evolution of life on Earth, including the formation of cells,
chromosomes and multicellular organisms (Maynard Smith & Szathmáry, 1995).
Natural selection has also favoured genes for cooperation between individuals, in a
wide variety of species (Dugatkin, 1997), including humans. Humans descend from
a long line of social primates; they have spent 50 million years living in social
groups (Shultz, Opie, & Atkinson, 2011) and two million years making a living as
intensely collaborative hunter–gatherers (Tooby & DeVore, 1987). This has
equipped humans with a range of biological—including psychological—adaptations for cooperation. These adaptations can be seen as natural selection’s attempts
to solve the problems of cooperation. And ever since entering the ‘cognitive niche’
(Boyd, Richerson, & Henrich, 2011; Pinker, 2010), humans have attempted to
improve upon natural selection’s solutions by inventing evolutionarily novel cultural solutions—‘tools and rules’—for further bolstering cooperation (Binmore,
1994a, 1994b; Nagel, 1991; Popper, 1945).
Together, these biological and cultural mechanisms provide both the motivation
for social, cooperative and altruistic behaviour—leading individuals to value and
pursue specific mutually beneficial outcomes—and the standards by which individuals evaluate the social behaviour of others. And it is precisely these
mechanisms—these solutions to problems of cooperation this collection of instincts,
intuitions, ideas, and institutions that constitute human morality (Curry, 2005).
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This theory of morality as cooperation predicts that there will be not one but
many domains of morality. This is because game theory tells us that there is not one
problem of cooperation, but many, and many solutions. And the theory predicts
what these problem-centred domains will be: (1) the allocation of resources to kin;
(2) coordination to mutual advantage; (3) exchange; and (4) conflict resolution by
means of (a) contests featuring displays of hawkish and dove-ish traits, (b) division,
and (c) possession. Let’s look at each of these problems, how natural selection and
human ingenuity have attempted to solve them, and what predictions this problemcentred approach makes about human morality.

(1) Kinship
A gene has the potential to influence not only its own replication but also the replication of replicas of itself. In some situations, a gene in one individual can best
promote its replication by diverting resources to copies of itself that reside in other
individuals—that is, in genetic relatives or family members. Genes that benefit replicas will be favoured by natural selection if the cost of helping is outweighed by the
benefit to the recipient gene(s) (Dawkins, 1979; Hamilton, 1964). So, evolutionary
theory leads us to expect that organisms will possess adaptations for detecting and
delivering benefits (or avoiding harm) to kin.
And, as expected, numerous species do indeed have adaptations for identifying
(Hepper, 1991) and being altruistic to genetic relatives—with parental care and
eusociality among insects being the most widespread and conspicuous examples
(Clutton-Brock, 1991; Royle, Smiseth, & Kölliker, 2012).
Humans and their recent primate ancestors have always lived in groups composed mostly of genetic relatives, and so they have always faced the problem of
allocating resources to kin (Chapais, 2014). Research into adaptations for kin altruism in humans has focussed on kin detection and incest aversion (Lieberman, Tooby,
& Cosmides, 2003, 2007), paternal investment (Geary, 2000) and its absence (Daly
& Wilson, 1996), and the effects of uncertainty of paternity on paternal and grandparental investment (Euler & Weitzel, 1996; Gaulin & Schlegel, 1980; Platek et al.,
2003). Culturally, humans have invented institutions—such as naming conventions
(Oates & Wilson, 2002) and inheritance rules (Smith, Kish, & Crawford, 1987)—to
extend the reach of kin altruism. Behaviourally, kin altruism in humans is evident in
the universality of family structure in human societies, patterns of alliance (Chagnon
& Bugos, 1979), and homicide (Daly & Wilson, 1988). Humans have also invented
a variety of rules for regulating inbreeding and avoiding incest (Thornhill, 1991).
Morality as cooperation predicts that solutions to the problem of efficiently
allocating resources to kin—such as caring for offspring, helping family members,
and avoiding inbreeding—are component parts of human morality and will be
considered morally good. And there is evidence to suggest that they are.
For example, Edvard Westermarck’s classic cross-cultural survey of ethics
concluded: ‘There is one duty so universal and obvious that it is seldom mentioned:
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the mother’s duty to rear her children…Another duty…is incumbent on the married
man: the protection and support of his family’ (Westermarck, 1906). The anthropologist May Edel and her philosopher husband Abraham Edel concurred: ‘the
moral obligation for a mother to take care of her children…is a universal imperative’ (Edel & Edel, 1959/1968). And in Confucian ethics, ‘Duty to the family
trumped all other duties’ (Fukuyama, 1996). Obligations to family—an ethic of
care, an obligation to distribute goods on the basis of need and relationship, not
abstract rules—also figure prominently in some feminist moral philosophy
(Noddings, 1978; Ruddick, 1980). And ‘the horror of incest is well nigh universal
in the human race’ (Westermarck, 1906).

(2) Mutualism
Situations in which individuals benefit more by working together than they do by
working alone are referred to as mutualisms (Connor, 1995). Such mutualisms can
provide economies of scale, efficient divisions of labour, and strength (or safety) in
numbers. Darwin provides a typically charming example of the benefits of teamwork: ‘Hamadryas baboons turn over stones to find insects, &c.; and when they
come to a large one, as many as can stand round, turn it over together and share the
booty’ (Darwin, 1871). Because individuals must coordinate their behaviour in
order to realise these benefits, these situations are modelled as coordination problems (Lewis, 1969; Schelling, 1960)—including ‘stag hunts’ (Skyrms, 2004) and
soldier’s dilemmas’ (Clutton-Brock, 2009)—and the ensuing relationships are
referred to as friendships, alliances, and coalitions (Tooby & Cosmides, 1996).
In principle, coordination problems can be solved by focal points and precedence
(‘return to the same breeding grounds each year’), simple decision rules (‘follow the
leader’; Van Vugt, Hogan, & Kaiser, 2008), signalling and communication (‘I’m
over here!’), as well as more sophisticated abilities to anticipate and predict others’
behaviour (proto-theory of mind; Whiten, 1996). There has been relatively little
empirical work on adaptations for coordination per se (but see Boos, Kolbe,
Kappeler, & Ellwart, 2011). However, there is little doubt that many species are able
to solve coordination problems, as evident in the ubiquity of herds, shoals, flocks,
and collaborative hunting (Boinski & Garber, 2000; Clutton-Brock, 2009), as well
as the formation of alliances and coalitions (Bissonnette et al., 2015; Harcourt & de
Waal, 1992).
The problem of coordinating to mutual advantage has been a recurrent feature of
the social lives of humans and their recent ancestors, especially with regard to collaborative hunting (Alvard, 2001; Alvard & Nolin, 2002) and forming coalitions to
compete with rival coalitions (Wrangham, 1999). Research on adaptations for
mutualism and coordination in humans has focussed on coalitionary psychology
(Kurzban, Tooby, & Cosmides, 2001; Tooby & Cosmides, 2010), adaptations for
representing common knowledge (Thomas, DeScioli, Haque, & Pinker, 2014), and
‘theory of mind’ (Curry & Jones Chesters, 2012; Tomasello, Carpenter, Call, Behne,
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& Moll, 2005; Young, Camprodon, Hauser, Pascual-Leone, & Saxe, 2010). Theory
of mind, in particular, seems to have taken human cooperation to new heights. This
ability allows us to think about what others are thinking; to infer their desires,
beliefs, and intentions; and to factor these into our judgments of their conduct—
distinguishing, for example, between intentional and accidental harms. Theory of
mind also seems to play a central role in the formation of conventions and other
‘social constructions’ that can be used to solve an indefinite array of novel coordination problems (Berger & Luckmann, 1966). Culturally, humans have enhanced their
ability to coordinate their behaviour by means of maps, clocks, calendars and communication technology, and badges of membership. Behaviourally, mutualism is
apparent in the widespread and spontaneous tendency of humans to form groups
and to benefit those groups at the expense of others (Balliet, Wu, & De Dreu, 2014;
Sherif, Harvey, White, Hood, & Sherif, 1954/1961; Tajfel, 1970).
Morality as cooperation predicts that solutions to the problems of mutualism—
such as forming friendships, participating in collaborative endeavours, favouring
your own group, and adopting local conventions—are component parts of human
morality and will be considered morally good. There is evidence to suggest that
they are.
Aristotle devoted two books of his Nichomachean Ethics to friendship (Aristotle,
1962); for Cicero, friendship was ‘the noblest and most delightful of all the gifts the
gods have given mankind’ (Cicero, 1971); and G. E. Moore ranked friendship as
one of ‘the most valuable things that we can know or imagine’ and the one that
provides the only justification for ‘performing any public or private duty’ (Moore,
1903). Plato argued that life was a one big coordination problem, and that justice
consisted of an efficient division of labour where everyone played their part (Plato,
1974). Loyalty—commitment to a common cause, such as the ‘devotion of a patriot
to his country’—has been described as ‘the heart of all the virtues, the central duty
amongst all duties’ (Royce, 1908). More recently, many theorists have agreed that
loyalty—‘giving special consideration to a person or group of persons’ (Gert, 2013,
p. 18)—is a moral issue, even if they have not agreed on the reasons why (Levinson,
Parker, & Woodruff, 2013). And the moral philosopher Allan Gibbard has argued
that people possess ‘biological adaptations for coordination’ that enable them to
identify and adopt norms and conventions and thereby coordinate individuals to
mutual advantage: ‘The key to human moral nature lies in coordination broadly
construed’ (Gibbard, 1990a, 1990b).

(3) Exchange
In some situations, the benefits of mutualism are uncertain, perhaps because the
benefits are transferred at different times; here, individuals might be exploited by
‘free riders’, who accept a benefit, but neglect to return it. These situations are modelled as prisoner’s dilemmas (social dilemmas, public goods games, and so on)
(Ostrom & Walker, 2002)—games in which non-cooperation is the only viable
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strategy. However, if individuals meet repeatedly, then the situation becomes an
‘assurance game’, and cooperation can be maintained by a strategy of conditional
cooperation—such as ‘tit for tat’—that begins by cooperating and then reciprocates
the other individual’s behaviour (returning a benefit or avenging an injury) (Axelrod,
1984; Trivers, 1971).
Surprisingly, few if any examples of full-blown ‘reciprocal altruism’ have been
found in non-human species (Amici et al., 2014; Clutton-Brock, 2009), although
some aspects of reciprocity have been identified in cleaner fish (Bshary & Grutter,
2006), vampire bats (Carter & Wilkinson, 2013), and primates (Mitani, 2009).
Social exchange may have been a recurrent feature of the social lives of humans
since our last common ancestors with chimpanzees six million years ago (Jaeggi &
Gurven, 2013); and there is some suggestive evidence for trade between groups
from 82,000 years ago (Bouzouggar et al., 2007). Research on adaptations for
exchange in humans has focussed on trust (Kosfeld, Heinrichs, Zak, Fischbacher,
& Fehr, 2005), gratitude (McCullough, Kimeldorf, & Cohen, 2008), cheater detection (Cosmides & Tooby, 2005), punishment (Price, Cosmides, & Tooby, 2002),
revenge, and forgiveness (McCullough, Kurzban, & Tabak, 2013). Culturally,
humans have extended the scope of exchange and reciprocity through such ‘technologies of trust’ as money, written contracts, ‘mechanical cheater detectors’ such
as ‘[c]ash register tapes, punch clocks, train tickets, receipts, accounting ledgers’,
handcuffs, prisons, electric chairs, CCTV, branding of criminals, and criminal
records (Pinker, 1997). Behaviourally, reciprocity emerges early in children’s
behaviour (Harbaugh, Krause, Liday, & Vesterlund, 2002) and is used as a strategy
for social exchange cross-culturally (Henrich et al., 2005; Kocher, Cherry, Kroll,
Netzer, & Sutter, 2008).
Morality as cooperation predicts that solutions to the problems of exchange—
especially the mechanisms that implement reciprocity—are component parts of
human morality and will be considered morally good. There is evidence to suggest
that they are.
Reciprocity in general is the guiding principle of many moral philosophies.
When asked for a single word that could sum up morality, Confucius answered:
‘Reciprocity perhaps? Do not inflict on others what you yourself would not wish
done to you’ (Confucius, 1994). ‘Social contract’ theorists—from ‘Glaucon’
(Plato, 1974) to Hobbes (1651/1958) to Rawls (1971)—have viewed all of morality through the lens of reciprocity. The golden rule of ‘do as you would be done by’
is present in all major world religions (Chilton & Neusner, 2009). And in its negative form, reciprocity provides the guiding principle of theories of punishment and
retribution—from the Code of Hammurabi’s ‘eye for an eye’ onwards (Daly &
Wilson, 1988). The specific subcomponents of reciprocity—trust (Baier, 1995),
patience (Curry, Price, & Price, 2008), gratitude (Emmons, 2004), guilt (Gibbard,
1990b), apology (Ohtsubo & Watanabe, 2009), and forgiveness (Downie, 1965;
Godfray, 1992; Richards, 1988)—have also been regarded as important facets of
morality.
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(4) Conflict Resolution
Organisms often come into conflict over resources such as food, territory, and mates
(Huntingdon & Turner, 1987). Although such conflicts appear zero-sum, in fact
there are costs involved in conflict—time, energy, and injury—that individuals have
a common interest in avoiding. For this reason, animal conflicts are modelled not as
zero-sum games, but as nonzero-sum hawk–dove games, in which the worst outcome occurs only if both players adopt a ‘hawkish’ strategy of all-out aggression
(Maynard Smith & Price, 1973). Thus, conflict presents combatants with an opportunity to cooperate, by competing in less mutually destructive ways. There are three
ways of achieving this: contests (featuring the display of hawkish and dove-ish
traits), division, and possession.

(a) Contests
Instead of fighting, one option is for contestants to display reliable indicators of
‘fighting ability’ (or ‘resource holding power’ or ‘formidability’) and for the weaker
party to cede the resource to the stronger. In this way, the stronger party still wins,
but both avoid the costs of a real fight (Gintis, Smith, & Bowles, 2001; Maynard
Smith & Price, 1973).
Animal contests in which contestants follow such ‘display and defer’ strategies
are widespread in nature. Depending on the species, ‘hawkish’ displays of size,
weight, age, or experience may carry the day (Hardy & Briffa, 2013; Riechert,
1998). Such displays may also involve costly acts that benefit others (Zahavi &
Zahavi, 1997). Conversely, ‘dove-ish’ cues of submission involve exaggerated
concealment of these same attributes, or conspicuous displays of their absence
(Darwin, 1872/1998; Preuschoft & van Schaik, 2000). In stable social groups, in
which relative ‘power’ is already known by reputation (through direct experience
or third-party observation), individuals can dispense with the contest, and allocate
disputed resources by ‘rank’. Such ‘dominance hierarchies’ represent a further
de-escalation of conflict, and are also widespread in nature (Preuschoft & van
Schaik, 2000).
Humans and their recent ancestors have always faced the problem of conflict
resolution, because such problems are inherent in group living (Shultz & Dunbar,
2007). Research into human adaptations for resolving conflicts via contests has
focussed on cues of dominance and deference, including facial expressions, voice
pitch, and height (Sell et al., 2010; Sell et al., 2009; Watkins et al., 2010), and testosterone—the hormonal system responsible for prompting competitive displays,
elating winners, and deflating losers (Mazur, 2005). And experiments suggest that
a tendency for the strong to display status by helping the weak—noblesse oblige—
is present cross-culturally (Fiddick, Cummins, Janicki, Lee, & Erlich, 2013).
Culturally, humans have invented numerous means of minimising the costs of
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conflict through stylised contests—including single (‘champion’) combat (Cowan, 2007),
duels, tournaments, rules of combat (Queensberry rules, Geneva Conventions), and
competitive games and sports (Deaner & Smith, 2012). There has been relatively
little research on human adaptations for navigating hierarchies, apart from the finding that human hierarchies are less pronounced than those of our nearest primate
relatives (Boesch, 1999; Gavrilets, Duenez-Guzman, & Vose, 2008). But culturally,
humans have invented countless ways of displaying status and regulating relationships accordingly, such as honorifics, etiquette, dress codes, medals, decorations
and honours, and caste systems. Behaviourally, humans—especially males—
commonly engage in costly and conspicuous displays of prowess, resources, and
even altruism, especially in the context of mate competition (Hardy & Van Vugt,
2006; Hawkes, 1991; Hawkes, O’Connell, & Blurton Jones, 2001; Miller, 2000).
Children spontaneously form dominance hierarchies relatively early in their development (Edelman & Omark, 1973), and status hierarchies are a ubiquitous feature
of human societies (Boone, 1992; Rubin, 2000).
Morality as cooperation predicts that resolving conflicts by means of contests
will give rise to two apparently opposing sets of moral values, reflecting the two
branches of the ‘display–defer’ strategy—the virtues of the hawk and the virtues
of the dove. The theory predicts that hawkish signals of prowess (strength, fortitude, bravery, heroism generosity, largesse) and also dove-ish displays of submission (humility, deference, respect, obedience) are component parts of human
morality and will be considered morally good. There is evidence to suggest that
they are.
Traits that establish status and forestall disputes have been celebrated as ‘excellences’ or ‘virtues’ throughout history (MacIntyre, 1981a, 1981b). The philosopher
David Hume gives a particularly cogent account (Hume, 1739/1985). He recognised
that many animals take pride in their ‘beauty, strength, swiftness’; in addition,
humans take pride in their ‘imagination, judgment, memory or disposition; wit,
good-sense, learning, courage, justice, [and] integrity’, and differences in the ability
give rise to hierarchies in which ‘certain deferences and mutual submissions’ are
required ‘of the different ranks of men towards each other’. High status then motivates altruistic acts by fostering the ‘heroic virtues’: ‘[c]ourage, intrepidity, ambition, love of glory, magnanimity, and all the other shining virtues’. Hume contrasted
these ‘heroic’ virtues with the ‘monkish’ virtues of ‘[c]elibacy, fasting, penance,
mortification, self-denial, humility, silence, solitude’, and so on (Hume, 1757/1889).
A monkish virtue such as humility—‘a just sense of our weakness’—‘is esteem’d
virtuous, and procures the good-will of everyone’ (Hume, 1757/1889). Aristotle,
Machiavelli, Nietzsche, and Mill have celebrated similar virtues, for similar reasons
(Curry, 2007). And, in keeping with the theory, the original meaning of ‘respect’
evoked ‘an element of fear’ directed towards ‘dangerous things’. ‘In olden days…
the scale of respect was one with the scales of power and status’. Later, the term
came to be applied not just to physical power, but to the power of ideas, ‘not the
ability to make demands backed up by force, but the ability to make claims backed
up by reasons’, and in this way, ‘moral terms which in their original senses had to
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do with power, pressure, force, coercion…come to be applied to ‘moral’ force, or
power’ (Feinberg, 1973).
Consistent with the theory, both hawkish and dove-ish traits tend to be seen as
moral when there is an obvious power differential—as in Plato’s Republic (workers
ought to obey their ‘virtuous’ philosophical superiors), Aristotle’s polis (slaves
ought to obey their ‘rational’ masters), and feudal monarchies (subjects ought to
obey their ‘divine’ sovereigns). Similarly, respect and obedience seem appropriate
when arguing that children ought to obey their parents or soldiers ought to obey
their superior officers. But, as the theory also predicts, in societies that are, or profess to be, more equal—such as Western, Educated, Industrialised, Rich Democracies
(WEIRD) (Henrich, Heine, & Norenzayan, 2010)—deference and respect for power
appear ‘obsolete’ (Berger, 1970).

(b) Division
If the contested resource is divisible (such as spoils from a hunt, or a disputed border
between territories), then game theory models the situation as a ‘bargaining problem’ (Nash, 1950). Here, one solution is to divide the resource in proportion to the
relative (bargaining) power of the protagonists (Skyrms, 1996). In the case of
equally powerful individuals, this results in equal shares (Maynard Smith, 1982).
Among animals, indirect evidence for a ‘sense of fairness’ in non-human primates comes from reactions to unequal treatment in economic games (Brosnan,
2013).
There has been relatively little research on human adaptations for resolving conflicts using division. It has been found that males with elevated levels of testosterone
make (Zak et al., 2009) and reject (Burnham, 2007) lower offers in ultimatum bargaining games. And there is also some evidence that individuals will exhibit deference to the preferences of more powerful individuals (de Kwaadsteneit & van Dijk,
2010). Nevertheless, rules such as ‘I cut, you choose’, ‘meet in the middle’, ‘split
the difference’, and ‘take turns’ are ancient and widespread means of resolving
disputes (Brams & Taylor, 1996). And behaviourally, it has been found that ‘equal
shares’ is a spontaneous and cross-culturally prevalent decision rule in economic
games (Güth, Schmittberger, & Schwarze, 1982; Henrich et al., 2005) and other
situations (Messick, 1993).
Morality as cooperation predicts that resolving conflicts by means of division—
negotiation, compromise, fairness—is a component part of human morality and will
be considered morally good. There is evidence to suggest that it is.
Negotiating a compromise—whether directly between two individuals, or by
means of a third party (arbitration, mediation)—has been described as a ‘fair and
rational way of reaching a reasonable agreement’ (Pennock & Chapman, 1979).
And fairness itself has been viewed as synonymous with morality, as in John Rawls’
(1958) influential work ‘Justice as Fairness’.
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(c) Possession
Finally, game theory shows that conflicts over resources can also be resolved by
deference to prior ownership (Gintis, 2007; Maynard Smith, 1982). The recognition
of prior ownership is widespread in nature: ‘in almost all territorial species, intruders respect territory ownership’—‘The space that a territory owner defends is functionally equivalent to his property, and an intruder’s respect reveals his
acknowledgment of ownership and property rights’ (Hauser, 2001, p. 303; see also
Strassmann & Queller, 2014).
There has been relatively little research on human adaptations for ownership—
although some have interpreted the ‘endowment effect’ (Gintis, 2007; Kahneman
& Tversky, 1979) and international disputes over territory (Johnson & Toft, 2014)
in this light. Culturally, humans have invented a range of institutions—title and
land registries—to keep track of who owns what (No Title, 2001), and ‘first possession’ is the basis of much property law (Rose, 1985). Behaviourally, the notion that
objects can be ‘owned’ emerges early in child development (Friedman & Neary,
2008; Ross & Friedman, 2011) and (in various forms) is cross-culturally universal:
‘in all groups personal ownership of some goods and rights exists…private property, in this sense, is known everywhere’ (Herskovits, 1952, p. 372); ‘the phenomenon is a universal one, since there is no group who live so precariously that there
is not some tool, some weapon, some bit of ornament or clothing that is not
regarded as indisputably the possession of its maker, its user, its wearer’ (Herskovits,
1952, p. 327).
Morality as cooperation predicts that resolving conflicts by deferring to prior
ownership—respecting others’ property and territory and not stealing—is a component part of human morality and will be considered morally good. There is evidence
to suggest that it is.
In another astute analysis, David Hume noted that property rights are acquired
primarily through ‘first possession’ or ‘occupation’, and he argued that such rights
serve ‘to cut off all occasions of discord and contention’ (Hume, 1739/1985). Many
others have agreed that there can be a moral right to own property, even while disagreeing as to the reasons why (Becker, 1977; Locke, 2000; Pennock & Chapman,
1980). And Westermarck reports that ‘When we examine the moral rules of uncivilised races…[i]n every savage community homicide is prohibited by custom, and
so is theft’ (Westermarck, 1906).

A Periodic Table of Ethics
Thus, morality as cooperation predicts that there will be multiple moral domains,
and it predicts what these domains will be. It uses the game theory of cooperation to
create a novel taxonomy of moral values—a ‘Periodic Table of Ethics’—that incorporates a wide variety of moral phenomena: obligations to family, group loyalty,
reciprocity, bravery, respect for hierarchy, fairness, and property rights (see Table 2).
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Table 2 A periodic table of ethics: an overview of morality as cooperation
Problem
Kinship

Theory
Kin selection
(Dawkins,
1979;
Hamilton,
1964)

Mutualism

Mutualism
(Connor, 1995),
coordination
(Lewis, 1969;
Schelling,
1960), coalition
formation
(Tooby &
Cosmides,
1996; Von
Neumann &
Morgenstern,
1944)
Reciprocal
altruism
(Axelrod, 1984;
Trivers, 1971)

Exchange

Animal
examples
Kin
recognition
(Hepper,
1991), parental
care (CluttonBrock, 1991;
Royle et al.,
2012)

Mutualism
(CluttonBrock, 2009),
coordination
(Boinski &
Garber, 2000;
Boos et al.,
2011),
coalitions
(Bissonnette
et al., 2015;
Harcourt & de
Waal, 1992)
Vampire bats?
(Carter &
Wilkinson,
2013)

Human examples
Kin detection and
incest aversion
(Lieberman et al.,
2003, 2007), paternal
investment (Geary,
2000), patterns of
homicide (Daly &
Wilson, 1996). Rules
against incest
(Thornhill, 1991)
Coalitionary
psychology (Kurzban
et al., 2001), common
knowledge (Thomas
et al., 2014), ‘theory
of mind’ (Tomasello
et al., 2005). Ingroup
favouritism (Balliet
et al., 2014; Sherif
et al., 1954/1961;
Tajfel, 1970). Social
construction (Berger
& Luckmann, 1966)
Trust (Kosfeld et al.,
2005), gratitude
(McCullough et al.,
2008), cheater
detection (Cosmides
& Tooby, 2005),
punishment (Price
et al., 2002), revenge
and forgiveness
(McCullough et al.,
2013). Technologies
of trust (Pinker,
1997). Ubiquity of
reciprocity (Henrich
et al., 2005; Kocher
et al., 2008)

Morals
Obligations to kin
(Fukuyama, 1996),
duty of parental
care (Edel & Edel,
1959/1968;
Westermarck,
1906), prohibition
of incest
(Westermarck,
1906)
Friendship
(Aristotle, 1962),
loyalty (Royce,
1908), conformity
(Gibbard, 1990a,
1990b)

Reciprocity (Rawls,
1971), punishment
(Daly & Wilson,
1988), trust (Baier,
1995), gratitude
(Emmons, 2004),
guilt (Gibbard,
1990b), apology
(Ohtsubo &
Watanabe, 2009),
forgiveness
(Downie, 1965;
Godfray, 1992;
Richards, 1988)

(continued)
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Table 2 (continued)
Animal
examples
Animal
contests
(Hardy &
Briffa, 2013;
Riechert,
1998),
dominance
hierarchies
(Preuschoft &
van Schaik,
2000)

Problem
Conflict
resolution:
contests
(hawk–
dove)

Theory
Animal conflict
and costly
signals (Gintis
et al., 2001;
Maynard Smith
& Price, 1973),
dominance and
deference
(Mazur, 2005)

Conflict
resolution:
division

Bargaining and
fairness
(Maynard
Smith, 1982;
Nash, 1950;
Skyrms, 1996)

Primates?
(Brosnan,
2013)

Conflict
resolution:
possession

Prior ownership
(Gintis, 2007;
Maynard Smith,
1982)

Ownership and
territoriality
(Strassmann &
Queller, 2014)

Human examples
Formidability (Sell
et al., 2010), costly
signalling (Hawkes,
1991; Hawkes et al.,
2001; Miller, 2000),
noblesse oblige
(Fiddick et al., 2013),
dominance and
deference (Mazur,
2005). Games and
sports (Deaner &
Smith, 2012).
Ubiquity of status
hierarchies (Boone,
1992; Rubin, 2000)
Ultimatum games
(Güth et al., 1982;
Henrich et al., 2005),
equality (Messick,
1993). ‘Cut the cake’
(Brams & Taylor,
1996)
Endowment effect
(Gintis, 2007;
Kahneman &
Tversky, 1979),
territoriality (Johnson
& Toft, 2014).
Property law (Rose,
1985). Ubiquity of
property (Herskovits,
1952)

Morals
Virtues and
excellences (Curry,
2007; MacIntyre,
1981b). Hawkish
virtues (fortitude,
bravery, skill,
generosity, beauty)
(Hume,
1739/1985),
dove-ish virtues
(humility, respect,
deference,
obedience)
(Feinberg, 1973;
Hume, 1757/1889)
Fairness (Rawls,
1958), negotiation,
and compromise
(Pennock &
Chapman, 1979)

Property rights
(Becker, 1977;
Hume, 1739/1985;
Locke, 2000;
Pennock &
Chapman, 1980).
Theft
(Westermarck,
1906)

And, as we have just seen, this approach receives some support from the existing
literature on morality. But morality as cooperation is also brimming with further
novel testable predictions about the structure and content of moral thought.
Developing this promising, principled, problem-centred approach will involve making these predictions explicit and putting them to the test.
First, the good, the bad, and the neutral. As we have seen, morality as cooperation predicts that people will regard specific types of cooperative behaviour—
behaviour that solves some problem of cooperation—as morally good. Thus, people
will regard helping your family, being loyal to your group, reciprocating favours,
being brave, deferring to authority, dividing disputed resources, and respecting
property, as morally good. And they will regard failing to cooperate—by neglecting
your family, betraying your group, cheating, being cowardly, rebelling against
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authority, being unfair, and stealing—as morally bad. The theory also predicts that
behaviour that has nothing to do with cooperation—nonsocial behaviour or
competition in zero-sum games (‘all’s fair in love and war’)—will be regarded as
morally neutral.
Second, universality and diversity. Morality as cooperation also predicts that—
because these problems are universal features of human social life—these cooperative behaviours will be considered morally good in every human culture, at all times
and in all places. There will be no cultures where morality is about something other
than cooperation—say, aesthetics or nutrition. And there will be no cultures where
helping your family, being loyal to your group, reciprocating favours, being brave,
deferring to authority, dividing disputed resources, respecting property, and so on
are considered morally bad. However, the theory does not predict that moral systems will everywhere be identical. On the contrary, the prediction is that, to the
extent that different people and different societies face different portfolios of problems, different domains of morality will loom larger—different cultures will prioritise different moral values. For example, differences in family size, frequency of
warfare, or degree of inequality may lead to differences in the importance attached
to family values, bravery, and respect.
Third, uncharted territory. Morality as cooperation predicts that as yet poorly
understood aspects of morality will also turn out to be about cooperation. For
example, sexual morality will consist of a collection of solutions to the specific
problems of cooperation and conflict that arise within and between the sexes.
Political morality will regard leaders as morally good if they promote cooperation
among their followers—by solving coordination problems (especially in the context of group defence), enforcing contracts, punishing cheats, resolving (violent)
conflicts, displaying prestigious virtues (especially bravery and wisdom), maintaining hierarchies, impartially arbitrating disputes, redistributing the rewards of collective action equitably, and respecting their subjects’ property. Conversely, morally
bad leaders will be those who do none of the above and instead parasitise their
followers’ cooperation. Ethics in international relations—grand alliances, trade
agreements, diplomacy, rules of war, and so on—will consist of solutions to the
problems of cooperation that arise between groups, as opposed to individuals.
Religious morality—ancestor worship, food taboos, karma, reverence, and so on—
will turn out to be the product of mechanisms designed for mundane cooperation
(McKay & Whitehouse, 2014).
Finally, extending the foundations. Morality as cooperation predicts that developments in game theory will expand the theory’s explanatory power. Already, by
drawing on all nonzero-sum games, the theory goes beyond most existing reviews
of cooperation, which tend to focus on kin and reciprocal altruism, and overlook
mutualism and conflict resolution (see Table 3). The discovery of new gametheoretical problems and solutions will open up new horizons for the explanation of
further aspects of morality.

Dugatkin (1997)

Nunn and Lewis
(2001)

Sachs, Mueller,
Wilcox, and Bull
(2004)

Nowak (2006)

Lehmann and
Keller (2006)

West, Griffin,
and Gardner
(2007)

Cooperation
among animals

Cooperation and
collective action
in animal
behaviour

The evolution of
cooperation

Five rules for
the evolution of
cooperation

The evolution of
cooperation and
altruism

Evolutionary
explanations for
cooperation

Kinship
Reciprocity
Byproduct mutualism
Group selection
Kinship
Prisoner’s dilemma
Coordination/mutualism
Chicken/hawk–dove
Directed reciprocation
Shared genes
By-product benefits
Kin selection
Direct reciprocity
Indirect reciprocity
Network reciprocity
Group selection
Direct benefits
Reciprocation
Kin selection
Greenbeard
Direct benefits
Indirect benefits
By-product benefits

Table 3 Previous reviews of cooperation are incomplete

1

1
1

1

1

1

Kin
1

1

1

1

1

1

Mutualism

1

1

1
1
1

1

1

1

Exchange

1

Contest
(hawk)

1

Contest
(dove)
Division

Possession

1

1

Other
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Alternative Alchemies
Morality as cooperation is a naturalistic theory grounded in our understanding of
the material world; it draws on the latest insights from empirical sciences such as
ethology, psychology, and anthropology; it offers a unified, universal view of morality; and it uses the principles of game theory to identify specific problems of cooperation and their corresponding solutions and to make predictions about moral
phenomena. As such, morality as cooperation differs from existing theories in a
number of ways.
It differs from those theories that invoke the supernatural (it has no need of that
hypothesis). It differs from those that attempt to explain morality using only prescientific folk ontologies—such as belief, desire, passion, reason, and the will
(Jackson, Pettit, & Smith, 2004).
It differs from theories that maintain that there is nothing that unifies the diverse
array of moral phenomena (Sinnott-Armstrong & Wheatley, 2013) and that we must
therefore settle for a plethora of low-level generalisations about morality (Bartels,
Bauman, Cushman, Pizarro, & McGraw, 2015).
It differs from theories that argue that the very definition of morality varies from
culture to culture, that there are no universal moral values, and that morality varies
radically or arbitrarily across cultures (Ladd, 1985).
It differs from theories that hold that morality is not about cooperation, but about
fulfilling natural human functions or fully expressing human capacities (Arnhart,
1998; Casebeer, 2003). And it differs from theories that hold that morality is about
maximising welfare, well-being or utility by any means, not necessarily cooperation
(Mill & Bentham, 1987).
It differs from approaches that do not use game theory (or indeed any theory
at all) to derive their taxonomies of morality and that consequently conflate,
omit, and misconstrue different types of cooperation (see Table 4). For example,
morality as cooperation suggests that Fiske’s Relational Models (based on ethnographic field work and, oddly, the theory of measurement; Stevens, 1946),
Shweder’s CAD Triad (based on a small study in one culture), and Haidt’s Moral
Foundations (based on a literature review of five sources, including Fiske and
Shweder) err in conflating kinship and mutualism, and exchange and division,
and in omitting hawkish traits and possession. Further, morality as cooperation
suggests that the Moral Foundations approach also errs by interpreting mutualism as group selection (Haidt, 2012) and including a category—purity, avoiding
‘people with diseases, parasites [and] waste products’—that has no apparent connection to cooperation.
And, it differs from theories that, because they lack any underlying theory,
cannot make principled predictions about the nature of morality (Haidt &
Joseph, 2011).

Shweder, Much,
Park, and
Mahapatra
(1997/2003)
Graham et al.
(2011) and Haidt
and Joseph
(2004)

CAD Triad

Moral
Foundations

Fiske (1992) and
Rai and Fiske
(2011)

Relational
Models

Care
Fairness
Ingroup
Authority
Purity

Unity
Respect
Equality
Proportionality
Community
Autonomy
Divinity

Table 4 Previous moral taxonomies are incomplete

1

1

1

1

~1

Mutualism
1

Kin
1

1

1

1
1

Exchange

Contest
(hawk)

1

1

1

Contest
(dove)

1

1

1

Division

Possession

1

1

1

1
1

Other
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Conclusion
Morality is no mystery. We have a theory. Morality is a collection of biological
and cultural solutions to the problems of cooperation and conflict recurrent in
human social life; and game theory reveals what those problems and solutions are.
Morality as cooperation explains what morality is, where it comes from, how it
works, and what it is for.
Crucially, because this theory makes predictions about morality—predictions
that can be tested against those of rival theories using standard scientific method—it
makes clear that the study of morality, theory driven and empirically tested, is simply another branch of science. And it is this realisation, more than any particular
theory, that will set the study of morality on the firm scientific foundation that will
finally allow it to flourish.
Acknowledgements I am very grateful to Helena Cronin and Daniel Mullins for their enormously
helpful comments on numerous drafts of this chapter.
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