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Dominance captures behavioural patterns found in social hierarchies that
arise from agonistic interactions in which some individuals coercively
exploit their control over costs and benefits to extract deference from
others, often through aggression, threats and /or intimidation. Accumulating
evidence points to its importance in humans and its separation from
prestige—an alternate avenue to high status in which status arises from
information (e.g. knowledge, skill, etc.) or other non-rival goods. In this
review, we provide an overview of the theoretical underpinnings of domi-
nance as a concept within evolutionary biology, discuss the challenges of
applying it to humans and consider alternative theoretical accounts which
assert that dominance is relevant to understanding status in humans. We
then review empirical evidence for its continued importance in human
groups, including the effects of dominance—independently of prestige—
on measurable outcomes such as social influence and reproductive fitness,
evidence for specialized dominance psychology, and evidence for gender-
specific effects. Finally, because human-specific factors such as norms and
coalitions may place bounds on purely coercive status-attainment strategies,
we end by considering key situations and contexts that increase the likeli-
hood for dominance status to coexist alongside prestige status within the
same individual, including how: (i) institutional power and authority tend
to elicit dominance; (ii) dominance-enhancing traits can at times generate
benefits for others (prestige); and (iii) certain dominance cues and ethology
may lead to mis-attributions of prestige.

This article is part of the theme issue ‘The centennial of the pecking
order: current state and future prospects for the study of dominance
hierarchies’.

The concept of dominance plays an important role in animal behaviour, social
psychology, developmental psychology and anthropology. Dominant individ-
uals accrue social influence and achieve superior resource access and greater
fitness through their greater coercive control over costs and benefits; they main-
tain their attained rank in a stable hierarchy through intimidation and threats.
Individuals who fear the cost-infliction or benefit-withholding capacity of the domi-
nant in an escalated conflict yield to the dominant in contests, and grant
dominants—with resistance when possible—the resources and accoutrements
of status. Recently, however, some researchers have raised questions regarding
the importance of dominance in structuring social rank in humans [1-3]; they
argue that social status in our species has substantially diverged from the pat-
terns observed in other great apes such that coercive routes to status attainment
play little to no role in our species.

To address this debate, we review and integrate existing approaches to dom-
inance with an eye on the evolved peculiarities of humans. First, drawing on the
conceptual framework of evolutionary game theory, we review when and why
social animals might evolve to either fight for dominance or consent to a sub-
ordinate status. Second, in light of this framework, we discuss several features
of humans that have emerged through culture-gene coevolutionary processes
that make it challenging for researchers to isolate and study dominance
status. These features include: (i) prestige-based status, a second avenue to
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status arising from access to information in the form of
knowledge and skills; (ii) social norms that enforce egalitarian
relationships, suppress the use of aggression and create oppor-
tunities for individuals to leave unequal groups; and
(iii) cumulative cultural products like languages and projectile
weapons that create challenges for prospective dominants and
opportunities for anti-dominance behaviours from subordi-
nates. Third, we review the psychological and behavioural
evidence for dominance in humans, drawing evidence from
research with infants, children and adults across populations.
Finally, we close with a discussion of some of the methodologi-
cal challenges to studying human status and important areas
of focus for future research, such as the differences in how
dominance emerges in men and women, and how it interacts
with institutions, culture and forms of prestige status.

Aggression in group-living animals is often stably patterned,
with one member of any given pair tending to be the aggres-
sor towards the other individual, who does not reciprocate,
and who often yields valuable resources during contests.
This patterning was first highlighted by Schjelderupp-Ebbe
[4] among chickens, from which the notion of a pecking
order derives. Empirically, pairwise dominance relations
often form a linear order or dominance hierarchy in an enor-
mous range of species, including chimpanzees and bonobos
[5-10] and humans [11-17].

Why are dominance hierarchies so common? To address
this question, standard evolutionary game theorists developed
variants of the hawk-dove game [18,19]. In this game, two
players confront each other over a resource, and can choose
either a peaceful division (act as doves), where each benefits
from half the resource at no cost, or fight for its entirety (act
as hawks). However, if one player decides to fight and the
other does not, the aggressor takes the resource at no cost. If
players could only act in one way permanently, natural selec-
tion will favour a mixture of hawks and doves depending
on the value of the resource, each individual’s chances of win-
ning, and fighting costs. However, if agents can switch, natural
selection can favour the use of even arbitrary differences
among pairs to coordinate hawk or dove status, thereby pre-
venting fights [20] For example, in the stable state achieved if
all players use the bourgeois strategy, the individual who arrives
first at the resource receives it (plays hawk) while the later arri-
vals are doves. This suppresses costly conflicts and permits the
bourgeois to drive out pure hawks and doves.

Such models frame dominance hierarchies as the product
of evolved strategies for resolving disputes over limited
resources and for minimizing repeated, escalated conflicts
in group-living animals. In these models, the evolutionarily
stable strategy' under many different conditions predicts
that some players will yield resources to specific others,
giving rise to a system of dominance rank. The rank order,
in turn, can be determined by mechanisms such as mutual
assessment of formidability (or resource-holding-potential,
[21,22]), a physical sign or ‘badge’ of physical condition
[23], the outcome of one or several fights [20,21] or even by
some conventional sign such as age, tenure in the group
(i.e. queueing; e.g. [24]), or inherited status [22,25]. Because
top-rankers in a stable hierarchy have access to more
resources, these models predict that selective pressure exists
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dict the evolution of a ‘dominance psychology’—those
adaptations that enable the behavioural flexibility needed to
successfully navigate dominance relations [26].

More recent evolutionary models of resource partitioning
in group-living organisms demonstrate how (i) the degree to
which dominants benefit from the presence of subordinates
and (ii) the relative attractiveness of subordinates’ outside
options can limit the degree of inequality that dominant indi-
viduals can impose on the rest of the group ([27-29] and
references therein). Consistent with such models, observational
studies suggest that dominance can be complicated by the fact
that subordinates benefit dominants by provisioning services
(such as grooming, food-sharing, etc.) or by mutualism
(through predator detection or cooperation in hunting or war-
fare). This means that subordinates can punish dominants by
withholding or threatening to withhold these benefits. Such
leverage [19,30-33]; occurs wherever subordinates provide
benefits in such a way that the provisioning cannot be com-
pelled. It influences dominance in great apes [29,33-36], and
is probably important among humans [29,37] as we cooperate
in domains as diverse as foraging, food-sharing, breeding and
warfare and as we often choose to leave groups—which is
another way subordinates can harm dominants, which, in
the extreme, culminates in ostracism [38]. Pervasive leverage
weakens the unidirectionality of aggression or intimidation,
increases affiliative and reconciliatory behaviours and reduces
rank-based inequality, making dominance hierarchies less
despotic and more egalitarian [19,32,39] or less steep [40].

Coalitions between individuals who coordinate their
aggression can also influence dominance in many primates
[41,42] including humans [43,44]. For example, one type of
coalition—the large leveling coalition (defined theoretically
as one that reduces rank-associated inequality without chan-
ging the rank order; [19,45]), may have been especially
important in human evolution [43,44]. Factors that promote
the evolution of leveling coalitions—which are all likely to
have existed in our evolutionary history, as reviewed later—
include lower returns to dominance (low despotism) and
lower coalition costs [41,4546], synergy (if coalition strength
exceeds the combined strength of its constituents [47,48]), and
increasing returns to resource ownership, which makes it in
all individuals’ interest to reduce within-group inequalities [47].

In short, evolutionary game theory provides a firm foun-
dation for understanding how, when and why dominance
hierarchies emerge from social interaction in group-living
species. The evolutionarily stable behavioural strategies find
their counterparts in a suite of psychological adaptations—a
dominance psychology—that should be observable in both
dominants and subordinates. Dominance arises relationally
and is not an individual-level trait, but is often correlated to
individual traits such as resource-holding potential and phys-
ical size. Furthermore, leverage arising from cooperation,
mutualism and outside options, as well as coalitionary
dynamics—which are all important in humans—are expected
to influence the inequalities associated with dominance and to
modify its expression.

Although we have every reason to suspect that the evolution-
ary processes and incentives identified by the logic of the
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models described above will apply to humans, identifying
and studying dominance in our species poses particular chal-
lenges owing to the influence of both cultural evolution and
culture-gene coevolution. Below, we consider three key fac-
tors that have probably shaped our species’ genetic
evolution and that continue to influence the expression of
dominance in the modern world:

(i) the emergence of a second avenue to high status—pres-
tige, from the uneven distribution of our species” most
important non-rival good, cultural information, such as
knowledge, skills, tactics and techniques;

(ii) the spread of social norms that favour egalitarian be-
haviour, suppress aggression and facilitate mobility
among groups; and

(iii) the development of cultural products such as projec-
tile weapons, poisons, languages and cooperative
hunting and raiding techniques that influence the bal-
ance of power between dominants and subordinates.

We discuss these in the context of contemporary mobile
hunter-gatherers, because features of social life among
these populations were probably recurrent over at least the
middle to later Palaeolithic and may have shaped the
evolution of our species” dominance psychology.

Humans have evolved a second avenue for achieving
status—prestige, which emerged alongside our species’
increasingly sophisticated capacities for cultural learning,
including our ability to target our cultural learning specifi-
cally at those models most likely to possess adaptive
information. Evolutionarily, deference in a prestige hierarchy
is exchanged for informational access, and thus comes with
learning opportunities—those paying deference get to
‘hang out’ with the more prestigious [26]. Consequently,
high prestige produces feelings of respect and admiration
and induces approach towards the prestigious, instead of
the fear and avoidance associated with dominance [49].
The dominant and prestigious both enjoy increases in
social influence and preferential attention [49,50], but
prestige increases social influence through voluntary defer-
ence, imitation and true persuasion, whereas dominance
relies on force and avoidance of the costs that dominant
individuals can inflict [49,51].

Prestige can facilitate coalition formation and collective
action [52,53], and such cooperative coalitions often endow
prestigious individuals—who naturally emerge as leaders—
with the ability to inflict costs. That is, the coalition enables
prestigious individuals to behave dominantly towards dis-
loyal followers or even those outside his or her coalition.
This means that prestige and dominance status may overlap
in some individuals. Similarly, in more complex societies
with meritocratic institutions and legally enforced private
property, prestige can lead to fame, wealth and institutional
power, giving prestigious individuals coercive control over
costs and benefits. This again merges prestige and dominance
in complex ways [26,54-56]. The diffusion of meritocratic
and pluralistic institutions over the last few centuries has
probably increased the relative importance of prestige. There-
fore, researchers interested in the psychology of status must
carefully disentangle prestige and dominance by recognizing
how coalitions and institutions can reinforce the relevance of
either dominance or prestige, or even induce overlap between
the two.

Alongside prestige, cultural evolution and culture-gene
coevolution also gave rise to social norms, which came to
increasingly shape social life, eventually leading to a norm
psychology [57,58]. By contrast to our ape relatives, there is
reason to suspect that populations deep in our evolutionary
history possessed social norms that promoted egalitarianism
and suppressed aggression or coercion [29,37,43,44,59,60].
Aggressive individuals among contemporary hunter—
gatherers, who resort to force and intimidation or violate
the autonomy of others, are subjected to social sanctions
imposed by the community, with sanctions escalating from
criticism, ridicule and ostracism, to execution [43,61-63].
Even behaviours that suggest potential aggression or domi-
neering tendencies (e.g. issuing commands, or selfishness
during resource sharing) are closely monitored and sanc-
tioned [44]. Observationally and empirically, dominance
and its effects on status vary across contexts, and are
especially pronounced in groups with weaker egalitarian
norms [64]. Interestingly, prestigious and skilled indivi-
duals among hunter—gatherers are commonly targeted by
those who wish to remind others of such norms [44]; this,
alongside ecological factors, may have forced prestigious
hunter—gatherers to be especially generous, forthcoming,
and cooperative, limiting the development of self-reinforcing
inequalities in prestige in our evolutionary past [65], which is
important as the benefits that the prestigious often provide
can themselves become the basis for dominant social
positions. Our dominance psychology has had to adapt to a
norm-governed world where the manipulative use of coer-
cive incentives had to be accomplished more subtly (such
as in less overt, physical forms), and within the context of
social rules and third-party monitoring.

Over the course of human evolution, norms and insti-
tutions pertaining to marriage, exchange and communal
rites also promoted ‘outside options’ for individuals by pro-
viding opportunities to move between groups in an ethno-
linguistic community [66]. Marriage norms required or
encouraged individuals to find partners outside of their
local groups, while exchange norms encouraged individuals
to maintain ongoing gift-giving relationships with a portfolio
of partners, sustaining wide networks of relationships [67].
Communal rituals brought diverse residential groups into
periodic contact, which helped keep doors open among resi-
dential communities and produced a degree of freedom to
move among groups not observed in other socially coopera-
tive species. By providing outside options, these social norms
provided further ‘leverage’ for subordinates and weakened
the control of dominants.

Finally, cultural evolution created a variety of cultural pro-
ducts, including communicative repertoires (vocal and sign
languages) as well as weapons and tactics, that would have
made the project of domination in a mobile hunter—gatherer
society very difficult. Language would allow effective subor-
dinate coordination to assassinate aggressive or dominant
individuals, and projectile weapons—from atlatls to poisoned
arrows—would have reduced the costs of taking down a
dominant and increased fighting costs for prospective domi-
nants, especially when combined with ambush tactics
developed for hunting or raiding [60,61,63,68].

Owing to the confluence of these factors, dominance is
more muted in humans than in other species and can pro-
duce more variable effects on status. As noted in [69],
‘coercing one’s way to power appears to be a relatively
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precarious strategy that may yield variable results across time
and contexts. While efficacious in certain groups and over
certain periods, dominance may fail to deliver in other con-
texts’ [69, p. 240]. The crucial point is that, despite these
factors that alter how dominance is expressed in humans
and modulate its effects on status, dominance nevertheless
constitutes a viable avenue to status in diverse contexts.

As we will show, despite the constraints imposed on domi-
nance by norms, social fluidity, or specific cultural products
and its frequent subordination to prestige, dominance con-
tinues to play a pervasive role in human social life. We will
draw on experimental, observational and anthropological
evidence from children and adults from diverse societies to
show how dominance reliably impacts social influence,
collective decision-making and reproductive fitness in
humans, suggesting that dominance continues to contribute
pervasively to status asymmetries in our species.

From an evolutionary point of view, our baseline expec-
tation should be that humans probably inherited some form
of dominance psychology from our shared ancestry with
chimpanzees and bonobos, whose social life is strongly
shaped by dominance hierarchies [8,19,70-73] Dominance
rank is associated among them with both shorter-term social
influence, including access to food and mating opportunities
[5-7,74], and longer-term outcomes such mating opportu-
nities and fitness [35,75]. Alongside directed movements like
chasing and biting as well as cues like peering [8,9], both of
our closest relatives acknowledge their place in a stable hierar-
chy by signalling dominance or submission using arbitrary
displays such as pant-grunts [8,19,71,72,76]. Strikingly, aspects
of human dominance appear evolutionarily continuous with
those in apes, such as attentional mechanisms [77] and some
cross-culturally conserved and probably reliably developing
ethological displays, which include the pride display (homolo-
gous with the bluff display in chimpanzees; [78]) relevant for
dominance when accompanying hubristic pride [49], and the
shame display (with elements in a variety of primate sub-
mission displays, such as crouching or a lowered body
posture), which can signal pure subordination, especially in
non-western, educated, industrialized, rich and democratic
(WEIRD) societies [78-80].

Studies of infant cognition indicate that the cognitive machin-
ery for mentally representing dominance is used to formulate
expectations about the social world in pre-verbal infants as
young as 6—10 months of age. Such infants use information
about coercive capacity—inferred from attributes such as
physical size, strength and formidability—in heuristics to
predict patterns of deference and resource acquisition
[81-85] (see [86] for a review). Before the end of their first
year, infants appear to understand key properties of domi-
nance relations such as transitivity (if A dominates B, and B
dominates C, then A also dominates C) and temporal or
cross-context stability (if A dominates B today in one
domain, A will also dominate B tomorrow in another
domain) [81,82,87]. Given how early and reliably these abil-
ities emerge, the cognitive mechanisms for inferring and
responding to dominance probably have a shared genetic
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same cognitive abilities [10,88].

Children aged 2 to 6 years begin to deploy these cognitive
capacities to navigate a social world organized by status hierar-
chies by using dominance tactics [26]. Dozens of studies show
that linear dominance hierarchies reliably develop in peer
groups in children as young as two years [13-17]. High rates
of agonism in this age group and the frequency of unsupervised
play situations with peers or siblings are probably jointly
responsible for the strong dominance phenomena observed.
Indeed, rates of angry outbursts and physical aggression—
kicking, throwing, biting and breaking objects—peak at ages
of 2 to 3 years across genders and cultures (with a small male
bias; [89,90]). Preschoolers who routinely initiate aggression
are reliably recognized by classmates as high status [15].

Nevertheless, the prominence of dominance-related social
rank begins to decline from middle childhood onwards,
while prestige becomes increasingly important. Cultural
norms probably play a key role in this developmental tran-
sition. Children in middle childhood readily acquire the
social norms of their communities and move towards the
behaviours and normative standards of local adults [91-95].
Because children and adults alike are motivated to avoid
punishment for norm violations, to the extent that children
are part of the local culture, middle childhood marks a critical
period of strengthened behavioural adherence to norms that
promote egalitarianism and prosociality and suppress the
use of coercion. In addition, norm adherence is facilitated
by a maturing brain that improves executive functioning,
impulse control and emotional regulation [96], and increases
risk-aversion [97,98]. Consistent with this, studies reveal a
cross-culturally typical trajectory of progressive decline in
physical aggression beginning at ages 4 to 5 years and lasting
through middle childhood [89,90,99], alongside a con-
comitant rise in concerns with egalitarianism, fairness and
prosociality [91,94,100,101].

Despite this, dominance does not cease to exist in older
children and adults and continues to shape status asymme-
tries along with prestige. In a classic study on German 8 to
11-year olds, Hawley [102] observed children in dyadic play
situations. Some children attained influence (here, influential
children are those who were observed to spend more time
actively playing with an attractive and novel toy that was
highly coveted while the other child watched) by deploying
prestige through helping, demonstrating useful goal-directed
behaviour, or offering advice (social tactics she termed
‘prosocial’). Other equally influential children deployed dom-
inance by using physical aggression (e.g. pushing or slapping
the partner), by grabbing the toy, or by hurling insults (tactics
she termed ‘coercive’). Similar evidence comes from studies
that apply ethological methods developed for primates to
adolescents [11,12]. Savin-Williams [12], for example, found
that dominant boys who frequently issued commands, used
ridicule, or threatened others with physical aggression
tended to prevail in disputes and be regarded as leaders by
peers and observers alike.

However, the forms in which dominance is expressed
may vary across sex and age. Sex differences in the expression
of dominance emerge early in life and persist across age and
societies. Whereas males display greater physical and verbal
aggression, indirect aggression is more frequently used by
females than males [103,104]. Gender norms may combine
with any evolved sex differences in traits such as relative



Downloaded from https://royal societypublishing.org/ on 11 January 2022

tolerance of physical risk [103,105] to increase the use of
physical aggression in men and indirect aggression in
women. With respect to age, whereas younger children
coerce through physical aggression, older children increas-
ingly deploy non-physical, more normatively acceptable
forms of dominance, through verbal or indirect aggression
(e.g. use of ridicule, rumor or gossip, or social exclusion;
[12,106,107]). Furthermore, older children may learn to
deploy a mix of dominance and prestige tactics to maximally
influence others’ attitudes and behaviours, using simul-
taneously their threat potential and coercive capacity in
conjunction with any valued abilities, knowledge or recog-
nition that they possess. In her work on status hierarchies
in late childhood and adolescence, Hawley [108-112]
describes individuals who skillfully influence the behaviour
of others via both persuasion and force, which she terms
‘bistrategic’. She notes: ‘bistrategic controllers across all age
groups have shown themselves to be the most successful
at resource control. Part of their success is due to the fact
that they are high in aggression yet mitigate the costs of
aggression by employing prosociality’ [112, p. 435].

Nevertheless, children continue to refine their ability to
assess and distinguish prestige and dominance with learning
and developmental age, facilitated by an improved cognitive
understanding of the benefits and costs associated with def-
erence. One study of British and Chinese children [113]
showed that 5-year-olds demonstrate some ability to dis-
tinguish between dominance and prestige—mentally
associating prestige with being liked and dominance with
being feared—but also that they occasionally conflate the
two strategies. By contrast, these mistakes are virtually
absent among 10-year-olds, who consistently distinguish
the two kinds of status.

In adults, dominance reliably affects collective decision-
making and is associated with higher perceived and
empirically measured influence in naturalistic groups in
both large- and small-scale societies [50,51,64,114-117].
Much of this literature focuses on cross-sectional correlations,
or the impact of dominant behaviours in more ephemeral
interactions; such studies are nevertheless important as they
demonstrate the efficacy of the interactional mechanisms
underlying dominance to produce social influence over the
very short term and in novel social groups and contexts.
Longitudinal studies further demonstrate the cumulative
impact of such mechanisms: McClanahan et al. [64] followed
over 350 MBA students who were assigned to five to six
member teams to collaborate intensively over one month.
Dominance, as evaluated by team members at the time of
group formation, predicts exercising greater influence a
month later, again as evaluated by team members at project
completion. Moreover, the influence of dominant individuals
rose over the period examined, as evidenced by the positive
effect of initial dominance on subsequent influence after
accounting for initial influence, which documents change in
influence across time. In a very long-term field study, Ander-
son et al. [118] found that dominant-aggressive behaviours
predict greater other-rated power and the attainment of
organizational rank in corporate settings in a large dataset
of over 14 years.

Among small-scale societies, proxies for dominance such
as physical formidability and size predict multiple dimen-
sions of social status for males, such as getting one’s way in
a dispute (a context directly relevant to contest-based theories
of dominance) among the Tsimane [119,120]. These proxies
also predict quantity of social support and the likelihood of
winning fights [119]. Tellingly, dominance does not increase
the dimension of respect in that study, suggesting that the
independent effect of physical formidability on the multiple
dimensions of social status was generated entirely by mech-
anisms that do not increase the respect accorded to the
physically powerful (i.e. that cost-infliction abilities have a
direct impact on status independent of the prestige that
they can bring). Dominance also increases the likelihood of
leadership among the Chabu (an Ethiopian population of
former hunter-gatherers), especially among men [55]. In a
cross-cultural study using an ethnographic dataset, domi-
nance as evaluated by terms indicating coercive authority
contributes to leadership in 59% of the traditional societies
surveyed [55]. The longitudinal impacts of dominance (as
opposed to its cross-sectional correlations) in non-WEIRD
societies is relatively understudied and a promising research
topic. Owing to the lower levels of relational mobility in
small-scale societies, which reduces the leverage subordinates
can exert over dominants (since they cannot leave groups
readily and have few outside options), one can expect domi-
nance to have an even larger impact on social influence and
rank in small-scale, non-WEIRD than in WEIRD societies,
where relational mobility may diminish the long-term effi-
cacy of dominant behaviours as a path to high status in
some contexts [117]. Future studies may also better target
the issue that proxies for cost-infliction abilities used in
field studies in non-WEIRD contexts may generate status
via other pathways (such as physical formidability increasing
hunting ability), for example by analysing its impacts on
multiple dimensions of social status like in [119].

As reviewed previously, high-status individuals have
greater reproductive success than lower status males in
diverse species of primates. Paralleling this, dominance con-
tributes to male fitness in small-scale human societies. To
illustrate this, we estimate the effect of dominance and pres-
tige status on men’s reproductive success through re-
analysis of von Rueden & Jaeggi’s [121] meta-analytic study
of fertility in 46 studies across 33 non-industrial societies.
While the confidence intervals are wide, highlighting the
need for more studies or studies with larger sample sizes,
dominance—as proxied by physical formidability in existing
studies—as well as prestige, proxied here by hunting
ability, contributes significantly to increased fitness as
measured by the number of surviving children (Zr=0.18
and 0.30, respectively”; electronic supplementary material,
figure S1). However, because only a small handful of studies
had measured proxies of both dominance and prestige, we
estimate separately in these models the effect of each form
of status on fitness (i.e. not controlling for each other). Phys-
ical formidability is an imperfect and crude measure of
dominance, but may be the best proxy available from the
literature for cost-infliction abilities, in terms of its represen-
tation across studies and the directness of its relationship to
cost-infliction in the context of small-scale societies. Hunting
ability, on the other hand, is everywhere strongly associated
with prestige in the ethnographic record ([26, §5.a.a] and
references therein, [116, §3] and references therein). Our
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analysis here highlights the pressing need for field studies in
small-scale societies that use measures more precisely target-
ing dominance and prestige simultaneously and their
impacts on status and fitness outcomes (like in [55]).

Similar evidence comes from other work that captures non-
physical elements of dominance. Consider how, for example,
a quantitative study of ethnographic records from 59 non-
industrial population reveals that members of the community
who are aggressive or exercise coercive authority (dominant)
tend to have multiple mating partners (polygynous) and
higher quality spouses [55]. Similarly, among the Chabu,
men who are feared (dominant) have more current spouses
and more marriages over the lifetime, although in these data
a higher number of mating partners do not necessarily trans-
late into more surviving children [55]. In contemporary
WEIRD societies marked by low fertility norms, status—
often indexed by income and wealth in studies, thus conflating
dominance and prestige [122]—has a zero or weak positive
association with male reproductive success, but a more
variable and often negative effect on female fitness [123-125].

The different psychologies evoked by the two forms of
status should also make us expect that the pathways through
which dominance and prestige increases fitness may differ.
For example, evidence from the Tsimane shows that men
with either forms of status have a higher number of surviving
offspring for their age; however, dominant men—as indexed
by their greater physical formidability—marry younger wives
and (like prestigious men) have more extra-marital affairs,
whereas prestigious men marry at an earlier age and their off-
spring experience lower childhood mortality [120]. Other
evidence from WEIRD societies, indicates that while women
prefer prestigious men over dominant men when evaluating
romantic partners, particularly in long-term relationships,
greater dominance is selectively preferred in the context of
short-term relationships [126-129]. Traits supporting high
dominance attainment may also support intrasexual compe-
tition, and many traits that serve as dominance signals, such
as vocal pitch and physical formidability, are sexually selected
in men in both small-scale [130,131] and large-scale societies
[126-129,132]. The effects of status on female fitness, despite
being consistently positive in most female mammals, is more
variable in human societies and less well-studied [133].

An accumulating body of evidence strongly indicates that
multiple verbal, nonverbal and physical cues reliably signal
dominance or domineering intentions in human adults and
are interpreted as such; by contrast, prestige is associated
with a distinct set of ethological and physical cues. For
example, in both small and large scale societies, experiments
and field observations indicate that appearing physically
formidable is associated with greater dominance status
[119,120,134,135]. Similarly, among non-verbal behaviours,
dominance is associated with physical expansiveness and a
downward head tilt [136] while prestige is associated with
signals of confidence (e.g. upward head tilt, erect torso and
smile). The combination of physical traits and non-verbal
cues may shape initial expectations of dominance in rapid,
highly automatic processes that involves little conscious cog-
nition (at first glance) and interactants may be able to extract
so much non-verbal information before any verbal exchange
that subsequent verbal interactions do not modify initial
dominance ratings [137].

More subtly, dominance and prestige also produce differ-
ent verbal behaviours in humans. Dominance is associated

with aggressive attempts to take up conversational space,
overt signalling of one’s own importance, exaggeration of
one’s own contributions, attempts to manipulate and exploit
[49,51] as well as lowered vocal pitch [114,132]. Lower unmo-
dulated vocal pitch predicts higher assessed dominance
through its influence on perceived threat potential in small
and large-scale societies [127,138]. Dynamic lowering of
pitch also predicts higher assessed dominance and is inter-
preted by others as signalling intent to pursue a
dominance-based strategy to attain social rank [114,139].
Interestingly, men modulate their vocal pitch in response to
their self-perceived physical dominance relative to a male
competitor [127,140]—an example of social dynamics and
assessment influencing levels of expressed dominance. By
contrast, prestige is associated with self-deprecation, praise
for others and an open conversational style that invites criti-
cism, signals respect for others’ opinions and respect for
group consensus [49,51]. Prestige also heightens voice [114].

As human relationships come with extensive benefits, stra-
tegic behaviours or social tactics in such relationships can also
correlate with dominance and prestige. Dominance is associ-
ated with both coercive and complaisant (gaining influence by
pleasing others) social tactics, in line with its dependence on
perceived cost-infliction abilities, but prestige is associated
with the use of only complaisant tactics in a WEIRD sample
[141]. The combination of complaisance and coercion suggests
that benefit provisioning may facilitate dominance-pursuit if it
increases the future effectiveness of benefit-withholding as a
threat. That the calculus of costs and benefits may easily
blur the line between a benefits-provisioning account for
prestige on one hand, and dominance on the other, points to
the fact that the informational goods theory more clearly
distinguishes prestige from dominance by highlighting the
non-rivalrous and non-zero sum nature of the exchange
between the prestigious and their followers.

Dominance and prestige are also associated with distinct
emotional and motivational states, at least in WEIRD societies.
Dominance is associated with a facet of pride-hubristic pride—
capturing narcissism, arrogance and egotism—which are
states that may support the antisocial behaviours, manipu-
lation and strategic lying associated with pursuing
dominance rank [49]. By contrast, prestige is associated
with authentic pride, stemming from genuine accomplish-
ment, which may adaptively facilitate or signal motivation,
humility and prosociality [142]. Anger may also help domi-
nants credibly signal their commitment to inflict costs or
withhold benefits, attracting subordinate attention and
improving their bargaining position [143]. Anger indepen-
dently promotes dominance-seeking behaviour [144], and
often co-occurs with shame; the two emotions are strongly
correlated [78], and they may jointly motivate people to coun-
ter threats to dominance status. Low dominance rank
heightens sensitivity to social threats and increases social
inhibition, but high dominance blunts such sensitivity,
promotes approach behaviours and reduces inhibition—
attentional and behavioural biases that may be adaptive to
different levels of social privilege [145,146].

The evidence reviewed above indicates that dominance con-
tinues to be a viable route to rank acquisition, impacting



Downloaded from https://royal societypublishing.org/ on 11 January 2022

both social influence and fitness in humans across a wide
range of contexts, and plays a role in human status asymme-
tries from the youngest of ages. However, the human-specific
complications presented in this review cannot be overlooked.
First, we comment on some important methodological and
theoretical issues with research programmes that attempt to
measure dominance in our species. Second, we look into
gender-specific effects of dominant strategies for rank acqui-
sition. Also finally, because norms may place bounds on the
effectiveness of coercion-based strategies to rank attainment
or even modify their function, we lay out the evidence for
three social dynamics that influence dominance attainment
and their interaction with prestige, and use concepts pre-
viously developed to consider how socioecological and
institutional factors affect when and how dominant individ-
uals can attain influence.

(a) Theoretical and methodological challenges

Because dominance produces status or influence over others’
actions that is achieved against anothers’ preferences, survey
measures that tap the colloquial understanding of ‘social
influence’ or ‘status’ or that rely on the definition of status
in social psychology (which involves gaining deference
through changing another’s preferences; [51]) may fail to cap-
ture the full impact of dominance. Indeed, a recent high-
profile analysis of questionnaire responses [3] found across
a range of large-scale societies, that people rated dominant
traits (defined by ‘cost-infliction inclinations and abilities’)
to have weak or no impact on social influence after control-
ling for prestigious traits (benefit-provisioning inclinations
and abilities). However, in several follow-up studies, Cheng
et al. [147] demonstrated that the descriptors of the dependent
variable (social influence) in the study strongly activated
prestige-related concepts, which would make ‘prestige’
appear more important in the results. Translations often mag-
nified this problem by using synonyms for ‘reputation’ and
sometimes ‘prestige’ itself in the target language for the
dependent variable. Additionally, the analyses suffered from
high collinearity between dominance and prestige, which ren-
dered any firm conclusions inappropriate. However, reanalyses
designed to address this issue revealed an important role for
dominance, albeit less than for prestige—which is not unex-
pected given the translation process and the semantics of
words used for the dependent variable. For the reasons we
have described, prestige may often be more important than dom-
inance in many contexts, but as we have reviewed, dominance
continues to play an important role.

Studies of non-human primates use multiple measures of
dominance, such as resource control after competitive bouts,
or directionality of aggression and formal dominance signals.
These measures usually correlate, but not always, leading to
doubts about construct validity in some species [148]. Never-
theless, recent research in humans that treats dominance as a
trait reflecting stable individual differences in ability and ten-
dency to use force-based strategies for rank pursuit [49]
generally finds very high inter-rater correlations of subject’s
dominance (approx. 78-0.88 in [49]; greater than 0.8 in
[51]), and Cronbach’s alpha (0.83 in [56]; 0.83-0.93 in [51];
0.86 in [115]), indicating that naturalistic groups reach near-
consensus on a dominance construct that demonstrates excel-
lent validity according to standard psychological criteria.
Empirically, measured dominance and prestige tend to be

uncorrelated (r=0.03-0.12 in [49]; »=0.01 in [51] r=-0.12—
0.17 in [117]) or negatively correlated (e.g. [129]), which
means that the high level of collinearity that people believe
exists between prestige and dominance in [3] may not be
empirically reflected in naturalistic groups in the laboratory
or the field. An older tradition in the measurement of domi-
nance inspired by primate ethology uses purely relational
measures (such as the direction of unreciprocated agonistic
behaviours) to measure dominance as an emergent phenom-
enon specific to a group, which is closer to the theoretical
foundations of dominance as a concept. When used together
with survey-assessed trait dominance, relational and trait
dominance strongly correlate, regardless of whether the
survey is filled by observers or by group participants [12].
Overall, the evidence points to the importance of avoiding
self-report measures in favour of integrating both other-
report measures and ethological observations to produce
secure measurements of the dominance construct.

(b) Gender-specific effects

Current research supports the view that dominance plays a
role in status attainment for both men and women in same
and mixed-gender contexts [51,64,115,117,118]. However, evi-
dence exists for gender-specificity in the way dominance
impacts social status. For example, in a study of status
among same-sex face-to-face groups in Canada [51], women
perceived as dominant were deemed less likeable by other
women (r=-024, p=0.025), whereas dominant men
incurred little to no social penalty (r=0.08, p=0.43).
Among the egalitarian Chabu in Ethiopia, dominance con-
tributed less to leadership attainment among women than
among men [55].

One potential explanation for this comes from social role
theory [149]: women’s lower status across societies results
from social norms emphasizing that women ought to be com-
munal—warm, nurturing, kind—while men should strive to
be agentic—assertive, authoritative and independent [150-
152]. A proclivity to sanction gender norm violations
[153,154] may result in backlash against women who exercise
dominance, who are often described by scholars as overly
agentic relative to norm expectations [155-158]. Backlash
occurs even when dominant women seek to lead groups
with communal and other-serving (stereotypically feminine)
goals [159], and among same-sex sanctioners [160]. Alter-
natively, because men and women may have tended to
solve problems in different social domains over evolutionary
history, dominance may be a more socially valued trait in
men than in women for both cultural and biological reasons
[161]—a hypothesis that may be tested with further cross-
cultural research.

(c) The social dynamics of prestige and dominance
While prestige and dominance coexist as pathways to status
in humans, they need not operate independently. Many
high-status individuals may derive influence from both pres-
tige and dominance processes. This is especially important
given the factors reviewed that limit the effectiveness of coer-
cive tactics alone. Alongside the more straightforward
process where subordinates are compelled into compliance
exclusively via coercive threats, three mechanisms may pro-
duce an overlap between dominance and prestige status
components.
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First, culturally evolved institutional hierarchies may
grant formal leaders, managers and other authorities power
through control over rewards and punishments, which cre-
ates the conditions for dominance via coercive threats;
institutionally powerful individuals tend to resort to domi-
nant social tactics especially when prestige is lost [162].
Because such positions may in some societies be attained
(or be assumed to be attained) through skill, competence or
knowledge, high-status authorities may demonstrate prestige
ethology even as they keep aggressive or coercive tactics in
their toolboxes for use in limited occasions. Such roles may
exist even in egalitarian societies, for example among sha-
mans, who tend to be simultaneously respected and feared
[56,163].

Second, traits, attributes and motivations that generate
coercive threat may themselves constitute valued abilities
worthy of emulation or deference in some situations.
Physically formidable men may be seen as more capable of
generating benefits for in-group members through their
perceived capacity to punish free-riders, to facilitate inter-
group competition [134,164,165] or to compel broader
coalitional support from others [1,52].

Third, displays of confidence, which are frequent among
dominant individuals [166] can lead to an undeserved presti-
gious reputation relative to their true skill. This will depend
on the quality of information on other’s skill levels, meaning
that this mechanism is more likely to operate in complex
large-scale societies with high levels of specialization and
where ephemeral interactions with strangers are important.

6. Conclusion

Convergent evidence from multiple disciplines and from
studies across ages, sexes and cultures, show that agonistic
and aggressive forms of rank-pursuit involving the deploy-
ment of cost-infliction or benefit-withholding strategies
continues to be a viable route to social status in humans.
Norm-governed coalitionary behaviours and human-specific
ecological factors strongly temper and modify the expression
of dominance in our species, but the fundamental strategic
calculus rooted in game theory, where individuals who are
more willing and able to inflict costs in protracted conflicts
have resources ceded to them and gain influence, continues
to hold, and is required to explain empirically measured
social asymmetries and fitness differentials across societies
and contexts. Furthermore, developmental and compara-
tive studies demonstrate that the cognitive, emotional and

References

motivational mechanisms that constitute a ‘dominance
psychology’, as well as multiple aspects of human dominance
ethology, appear to be cross-culturally stable, to demonstrate
phylogenetic continuity with similar phenomena in great
apes, and to emerge early in development. This strongly
indicates that dominance has played and continues to play
a role in structuring our social environments and shaping
our psychology.

Some important open questions are how much domi-
nance affects the fithess of women, and whether the
dominance cues in women are identical to those that strongly
affect assessed dominance in men. How institutional, socio-
ecological and cultural factors affect the success of either
dominance or prestige-based strategies for rank-pursuit,
and how they may affect the specific mechanisms that
confer dominance or prestige (or both) on certain individuals,
remain a fruitful avenue for future research.

Data accessibility. The data analysed for electronic supplementary
material figure S1 in this paper are from [121]. Link: https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC5047206/. The specific data file
is freely available at this link: https://www.ncbinlm.nih.gov/pmc/
articles/ PMC5047206 /bin/pnas.1606800113.sd01.xlsx. Code for the
analysis of electronic supplementary material figure Sl is at this link:
https://osf.io/87zxt/.

Authors” contributions. T.C.Z.: conceptualization, formal analysis, visual-
ization, writing—original draft, writing—review and editing; J.T.C.:
resources, supervision, writing—review and editing; J.H.: resources,
supervision, writing—review and editing. All authors gave final
approval for publication and agreed to be held accountable for the
work performed therein.

Competing interests. We declare we have no competing interests.
Funding. We received no funding for this study.

Acknowledgements. We thank Christopher von Rueden and Adrian
Jaeggi for supplying data and code used to create figure 1. We also
thank Zachary Garfield for his helpful comments.

Endnotes

!The evolutionary stable strategy in any system is the strategy (pattern
of choices in a game, where agents pick from a list of options; the pay-
offs are dependent on both self’s and other’s choices in the matrix of
options) that has the following two properties: (i) it is a Nash equili-
brium: when all players play according to the equilibrium strategy,
no player can improve their outcomes by switching to an alternate
strategy; and (ii) it is evolutionarily stable; when all players play
according to the equilibrium strategy, no other strategies can be evo-
lutionarily favoured, because natural selection keeps the equilibrium
strategy in place.

?Fisher’s Z-transformed effect size.

Chapais B. 2015 Competence and the evolutionary
origins of status and power in humans. Hum. Nat.
26, 161-183. (doi:10.1007/s12110-015-9227-6)
Anderson C, Kilduff GJ. 2009 The pursuit of status in
social groups. Curr. Dir. Psychol. Sci. 18, 295-298.
(doi:10.1111/}.1467-8721.2009.01655.%)

Durkee PK, Lukaszewski AW, Buss DM. 2020
Psychological foundations of human status
allocation. Proc. Natl Acad. Sci. USA 117,
21235-21 241. (d0i:10.1073/pnas.2006148117)

Schjelderup-Ebbe T. 1922 Beitrdge zur
Sozialpsychologie des Haushuhns. (Observation on
the social psychology of domestic fowls.) Z Psychol.
Physiol. Sinnesorgane 88, 225-252.

Wittig RM, Boesch C. 2003 Food Competition and
linear dominance hierarchy among female
chimpanzees of the Tai National Park. Int. J. Primatol.
24, 847-867. (doi:10.1023/A:1024632923180)
Murray CM, Mane SV, Pusey AE. 2007 Dominance
rank influences female space use in wild

chimpanzees, Pan troglodytes: towards an

ideal despotic distribution. Anim. Behav. 74,
1795-1804. (doi:10.1016/j.anbehav.2007.
03.024)

Thompson ME, Kahlenberg SM, Gilby IC, Wrangham
RW. 2007 Core area quality is associated with
variance in reproductive success among female
chimpanzees at Kibale National Park. Anim.
Behav. 73, 501-512. (doi:10.1016/j.anbehav.
2006.09.007)

LSY00Z0T SLLE § 0S “Y "Supi] “iyd  qisi/jeusnol/ba0°buiysiigndKianos|eso H


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5047206/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5047206/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5047206/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5047206/bin/pnas.1606800113.sd01.xlsx
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5047206/bin/pnas.1606800113.sd01.xlsx
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5047206/bin/pnas.1606800113.sd01.xlsx
https://osf.io/87zxf/
https://osf.io/87zxf/
http://dx.doi.org/10.1007/s12110-015-9227-6
http://dx.doi.org/10.1111/j.1467-8721.2009.01655.x
http://dx.doi.org/10.1073/pnas.2006148117
http://dx.doi.org/10.1023/A:1024632923180
http://dx.doi.org/10.1016/j.anbehav.2007.03.024
http://dx.doi.org/10.1016/j.anbehav.2007.03.024
http://dx.doi.org/10.1016/j.anbehav.2006.09.007
http://dx.doi.org/10.1016/j.anbehav.2006.09.007

Downloaded from https://royal societypublishing.org/ on 11 January 2022

20.

21.

22.

23.

24,

25.

Noé R, de Waal FBM, Van Hooff JARAM. 1980 Types
of dominance in a chimpanzee colony. folia
Primatol. 34, 90-110. (doi:10.1159/000155949)
Vervaecke H, De Vries HAN, Van Elsacker L. 2000
Dominance and its behavioral measures in a captive
group of bonobos (Pan paniscus). Int. J. Primatol.
21, 47-68. (doi:10.1023/A:1005471512788)
Hobson EA, DeDeo S. 2015 Social feedback and the
emergence of rank in animal society. PLOS Comput.
Biol. 11, €1004411. (doi:10.1371/journal.pcbi.
1004411)

Martin J L. 2009 Formation and stabilization of
vertical hierarchies among adolescents: towards a
quantitative ethology of dominance among
humans. Soc. Psychol. Q. 72, 241-264. (doi:10.
1177/019027250907200307)

Savin-Williams RC. 1979 Dominance hierarchies in
groups of early adolescents. Child Dev. 50,
923-935. (doi:10.2307/1129316)

McGrew WC. 1969 An ethological study of agnostic
behaviour in preschool children. CR Carpent Ed
Behav NY Basel Karger, pp. 149-159.

Edelman MS, Omark DR. 1973 Dominance
hierarchies in young children. Soc. Sci. Inf. 12,
103-110. (doi:10.1177/053901847301200105)
Sluckin AM, Smith PK. 1977 Two approaches to the
concept of dominance in preschool children. Child
Dev. 48, 917-923. (di:10.2307/1128341)

Strayer FF, Strayer J. 1976 An ethological analysis of
social agonism and dominance relations among
preschool children. Child Dev. 47, 980-989. (doi:10.
2307/1128434)

Strayer FF, Trudel M. 1984 Developmental changes
in the nature and function of social dominance
among young children. Ethol. Sociobiol. 5, 279-295.
(doi:10.1016/0162-3095(84)90007-4)

Smith JM, Price GR. 1973 The logic of animal
conflict. Nature 246, 15-18. (doi:10.1038/
246015a0)

Preuschoft S, Schaik C. 2000 Dominance and
communication: conflict management in various
social settings. In Natural conflict resolution (eds F
Aureli, F de Waal, FB Waal), pp. 77-105. Berkeley,
CA: University of California Press.

Hall CL, Porter MA, Dawkins MS. 2020 Dominance,
sharing, and assessment in an iterated hawk—dove
game. J. Theor. Biol. 493, 110101. (doi:10.1016/j.
jthi.2019.110101)

Parker GA. 1974 Assessment strategy and the
evolution of fighting behaviour. J. Theor. Biol. 47,
223-243. (doi:10.1016/0022-5193(74)90111-8)
Smith JM, Parker GA. 1976 The logic of asymmetric
contests. Anim. Behav. 24, 159-175. (doi:10.1016/
S0003-3472(76)80110-8)

Johnstone RA, Norris K. 1993 Badges of status and
the cost of aggression. Behav. Ecol. Sociobiol. 32,
127-134. (doi:10.1007/BF00164045)

Kokko H, Johnstone RA. 1999 Social queuing in
animal societies: a dynamic model of reproductive
skew. Proc. R. Soc. Lond. B 266, 571-578. (doi:10.
1098/rspb.1999.0674)

Foerster S, Franz M, Murray CM, Gilby IC, Feldblum
JT, Walker KK, Pusey AE. 2016 Chimpanzee females

26.

2].

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

queue but males compete for social status. Sci. Rep.
6, 35404. (doi:10.1038/srep35404)

Henrich J, Gil-White FJ. 2001 The evolution of
prestige: freely conferred deference as a mechanism
for enhancing the benefits of cultural transmission.
Evol. Hum. Behav. 22, 165-196. (doi:10.1016/
$1090-5138(00)00071-4)

Vehrencamp SL. 1983 A model for the evolution of
despotic versus egalitarian societies. Anim. Behav. 31,
667—682. (doi:10.1016/50003-3472(83)80222-X)
Boone JL. 1992 Competition, conflict, and the
development of social hierarchies. In Evolutionary
ecology and human behavior (eds EA Smith,

B Winterhalder), pp. 301-338. New York, NY:
Routledge.

Mattison SM, Smith EA, Shenk MK, Cochrane EE.
2016 The evolution of inequality. £vol. Anthropol.
Issues News Rev. 25, 184-199. (doi:10.1002/evan.
21491)

Hand JL. 1986 Resolution of social conflicts:
dominance, egalitarianism, spheres of dominance,
and game theory. Q. Rev. Biol. 61, 201-220.
(doi:10.1086/414899)

Lewis RJ. 2002 Beyond dominance: the importance
of leverage. Q. Rev. Biol. 77, 149-164. (doi:10.
1086/343899)

Watts DP. 2006 Conflict resolution in chimpanzees
and the valuable-relationships hypothesis.

Int. J. Primatol. 27, 1337-1364. (d0i:10.1007/
510764-006-9081-9)

de Waal FBM. 1996 Conflict as negotiation. In Great
ape societies (eds WC McGrew, LF Marchant,

TE Nishida), pp. 159-171. Cambridge, UK:
Cambridge University Press.

Surbeck M, Hohmann G. 2013 Intersexual
dominance relationships and the influence of
leverage on the outcome of conflicts in

wild bonobos (Pan paniscus). Behav. Ecol.
Sociobiol. 67, 1767-1780. (doi:10.1007/500265-013-
1584-8)

Surbeck M, Langergraber KE, Fruth B, Vigilant L,
Hohmann G. 2017 Male reproductive skew is higher
in bonobos than chimpanzees. Curr. Biol. 27,
R640-R641. (doi:10.1016/j.cub.2017.05.039)

Lewis RJ. 2018 Female power in primates and the
phenomenon of female dominance. Annu. Rev.
Anthropol. 47, 533-551. (doi:10.1146/annurev-
anthro-102317-045958)

von Rueden C. 2020 Making and unmaking
egalitarianism in small-scale human societies. Curr.
Opin. Psychol. 33, 167-171. (doi:10.1016/j.copsyc.
2019.07.037)

Soderberg P, Fry DP. 2016 Anthropological aspects
of ostracism. In Ostracism, exclusion, and rejection
(eds KD Williams, SA Nida), pp. 268-282. London,
UK: Routledge.

De Waal F. 1986 The integration of dominance and
social bonding in primates. Q. Rev. Biol. 61,
459-479. (doi:10.1086/415144)

de Vries H, Stevens JMG, Vervaecke H. 2006
Measuring and testing the steepness of dominance
hierarchies. Anim. Behav. 71, 585-592. (doi:10.
1016/j.anbehav.2005.05.015)

41.

42.

43.

4,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

van Schaik CP, Pandit SA, Vogel ER. 2004 A model n

for within-group coalitionary aggression among
males. Behav. Ecol. Sociobiol. 57, 101-109. (doi:10.
1007/500265-004-0818-1)

Bissonnette A, Perry S, Barrett L, Mitani JC, Flinn M,
Gavrilets S, de Waal FBM. 2015 Coalitions in theory
and reality: a review of pertinent variables and
processes. Behaviour 152, 1-56. (doi:10.1163/
1568539X-00003241)

Boehm (, Barclay HB, Dentan RK, Dupre M-C, Hill
JD, Kent S, Knauft BM, Otterbein KF, Rayner S. 1993
Egalitarian behavior and reverse dominance
hierarchy (and comments and reply). Curr.
Anthropol. 34, 227-254. (doi:10.1086/204166)
Boehm C. 1999 Hierarchy in the forest. Cambridge,
MA: Harvard University Press.

van Schaik CP, Pandit SA, Vogel ER. 2006 Toward a
general model for male-male coalitions in primate
groups. In Cooperation in primates and humans:
mechanisms and evolution (eds PM Kappeler,

(P van Schaik), pp. 151-171. Berlin, Germany:
Springer.

Pandit SA, van Schaik CP. 2003 A model for leveling
coalitions among primate males: toward a theory of
egalitarianism. Behav. Ecol. Sociobiol. 55, 161-168.
(doi:10.1007/500265-003-0692-2)

Gavrilets S. 2012 On the evolutionary origins of the
egalitarian syndrome. Proc. Nat/ Acad. Sci. USA 109,
14 06914 074. (doi:10.1073/pnas.1201718109)
Chen W, Gracia-Ldzaro C, Li Z, Wang L, Moreno Y.
2017 Evolutionary dynamics of N-person hawk-dove
games. Sci. Rep. 7, 4800. (doi:10.1038/541598-017-
04284-6)

Cheng JT, Tracy JL, Henrich J. 2010 Pride,
personality, and the evolutionary foundations of
human social status. £vol. Hum. Behav. 31, 334-347.
(doi:10.1016/j.evolhumbehav.2010.02.004)

Foulsham T, Cheng JT, Tracy JL, Henrich J, Kingstone
A. 2010 Gaze allocation in a dynamic situation:
effects of social status and speaking. Cognition 117,
319-331. (doi:10.1016/j.cognition.2010.09.003)
Cheng JT, Tracy JL, Foulsham T, Kingstone A,
Henrich J. 2013 Two ways to the top: evidence that
dominance and prestige are distinct yet viable
avenues to social rank and influence. J. Pers. Soc.
Psychol. 104, 103. (doi:10.1037/20030398)

Henrich J, Chudek M, Boyd R. 2015 The big man
mechanism: how prestige fosters cooperation and
creates prosocial leaders. Phil. Trans. R. Soc. B 370,
20150013. (doi:10.1098/rsth.2015.0013)

Price ME, Van Vugt M. 2014 The evolution of
leader—follower reciprocity: the theory of service-
for-prestige. front. Hum. Neurosdi. 8, 363. (doi:10.
3389/fnhum.2014.00363)

Glowacki L, von Rueden C. 2015 Leadership solves
collective action problems in small-scale societies.
Phil. Trans. R. Soc. B 370, 20150010. (doi:10.1098/
rsth.2015.0010)

Garfield ZH, Hagen EH. 2020 Investigating
evolutionary models of leadership among

recently settled Ethiopian hunter-gatherers.
Leadersh. Q. 31, 101290. (doi:10.1016/j.leaqua.
2019.03.005)


http://dx.doi.org/10.1159/000155949
http://dx.doi.org/10.1023/A:1005471512788
http://dx.doi.org/10.1371/journal.pcbi.1004411
http://dx.doi.org/10.1371/journal.pcbi.1004411
http://dx.doi.org/10.1177/019027250907200307
http://dx.doi.org/10.1177/019027250907200307
http://dx.doi.org/10.2307/1129316
http://dx.doi.org/10.1177/053901847301200105
http://dx.doi.org/10.2307/1128341
http://dx.doi.org/10.2307/1128434
http://dx.doi.org/10.2307/1128434
http://dx.doi.org/10.1016/0162-3095(84)90007-4
http://dx.doi.org/10.1038/246015a0
http://dx.doi.org/10.1038/246015a0
http://dx.doi.org/10.1016/j.jtbi.2019.110101
http://dx.doi.org/10.1016/j.jtbi.2019.110101
http://dx.doi.org/10.1016/0022-5193(74)90111-8
http://dx.doi.org/10.1016/S0003-3472(76)80110-8
http://dx.doi.org/10.1016/S0003-3472(76)80110-8
http://dx.doi.org/10.1007/BF00164045
http://dx.doi.org/10.1098/rspb.1999.0674
http://dx.doi.org/10.1098/rspb.1999.0674
http://dx.doi.org/10.1038/srep35404
http://dx.doi.org/10.1016/S1090-5138(00)00071-4
http://dx.doi.org/10.1016/S1090-5138(00)00071-4
http://dx.doi.org/10.1016/S0003-3472(83)80222-X
http://dx.doi.org/10.1002/evan.21491
http://dx.doi.org/10.1002/evan.21491
http://dx.doi.org/10.1086/414899
http://dx.doi.org/10.1086/343899
http://dx.doi.org/10.1086/343899
http://dx.doi.org/10.1007/s10764-006-9081-9
http://dx.doi.org/10.1007/s10764-006-9081-9
http://dx.doi.org/10.1007/s00265-013-1584-8
http://dx.doi.org/10.1007/s00265-013-1584-8
http://dx.doi.org/10.1016/j.cub.2017.05.039
http://dx.doi.org/10.1146/annurev-anthro-102317-045958
http://dx.doi.org/10.1146/annurev-anthro-102317-045958
http://dx.doi.org/10.1016/j.copsyc.2019.07.037
http://dx.doi.org/10.1016/j.copsyc.2019.07.037
http://dx.doi.org/10.1086/415144
http://dx.doi.org/10.1016/j.anbehav.2005.05.015
http://dx.doi.org/10.1016/j.anbehav.2005.05.015
http://dx.doi.org/10.1007/s00265-004-0818-1
http://dx.doi.org/10.1007/s00265-004-0818-1
http://dx.doi.org/10.1163/1568539X-00003241
http://dx.doi.org/10.1163/1568539X-00003241
http://dx.doi.org/10.1086/204166
http://dx.doi.org/10.1007/s00265-003-0692-2
http://dx.doi.org/10.1073/pnas.1201718109
http://dx.doi.org/10.1038/s41598-017-04284-6
http://dx.doi.org/10.1038/s41598-017-04284-6
http://dx.doi.org/10.1016/j.evolhumbehav.2010.02.004
http://dx.doi.org/10.1016/j.cognition.2010.09.003
http://dx.doi.org/10.1037/a0030398
http://dx.doi.org/10.1098/rstb.2015.0013
http://dx.doi.org/10.3389/fnhum.2014.00363
http://dx.doi.org/10.3389/fnhum.2014.00363
http://dx.doi.org/10.1098/rstb.2015.0010
http://dx.doi.org/10.1098/rstb.2015.0010
http://dx.doi.org/10.1016/j.leaqua.2019.03.005
http://dx.doi.org/10.1016/j.leaqua.2019.03.005

Downloaded from https://royal societypublishing.org/ on 11 January 2022

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

1.

Garfield ZH, Hubbard RL, Hagen EH. 2019
Evolutionary models of leadership. Hum. Nat.

30, 23-58. (doi:10.1007/s12110-019-09338-4)
Chudek M, Henrich J. 2011 Culture—gene
coevolution, norm-psychology and the emergence
of human prosociality. Trends Cogn. Sci. 15,
218-226. (doi:10.1016/.tics.2011.03.003)

House BR et al. 2020 Universal norm psychology
leads to societal diversity in prosocial behaviour and
development. Nat. Hum. Behav. 4, 36-44. (doi:10.
1038/s41562-019-0734-2)

Knauft BM, Abler TS, Betzig L, Boehm C, Dentan RK,
Kiefer TM, Otterbein KF, Paddock J, Rodseth L. 1991
Violence and sociality in human evolution (and
comments and replies). Curr. Anthropol. 32,
391-428. (doi:10.1086/203975)

Gintis H, van Schaik C, Boehm C. 2015 Zoon
Politikon: the evolutionary origins of human
political systems. Curr. Anthropol. 56, 327-353.
(doi:10.1086/681217)

Wrangham RW. 2019 Hypotheses for the evolution
of reduced reactive aggression in the context of
human self-domestication. front. Psychol. 10, 1914.
(doi:10.3389/fpsyg.2019.01914)

Wrangham RW. 2021 Targeted conspiratorial killing,
human self-domestication and the evolution of
groupishness. Evol. Hum. Sdi. 3, 20. (doi:10.1017/
¢hs.2021.20)

Boehm C. 2012 Ancestral hierarchy and conflict.
Science 336, 844-847. (doi:10.1126/science.
1219961)

McClanahan KJ, Maner JK, Cheng JT. In press. Two
ways to stay at the top: prestige and dominance are
both viable strategies for gaining and maintaining
social rank over time. Pers. Soc. Psychol. Bull.
(doi:10.1177/01461672211042319)

von Rueden (R, Redhead D, 0'Gorman R, Kaplan H,
Gurven M. 2019 The dynamics of men’s cooperation
and social status in a small-scale society.

Proc. R. Soc. B 286, 20191367. (doi:10.1098/rspb.
2019.1367)

Henrich J. 2015 The secret of our success. Princeton,
NJ: Princeton University Press.

Wiessner P. 1982 Risk, reciprocity and social
influences on! Kung San economics. In 7982 politics
and history in band societies (eds E Leacock,

EB Leacock, R Lee, RB Lee), pp. 61-84. Cambridge,
UK: CUP Archive.

Phillips T, Li J, Kendall G. 2014 The effects of extra-
somatic weapons on the evolution of human
cooperation towards non-kin. PLoS ONE 9, e95742.
(doi:10.1371/journal.pone.0095742)

Cheng JT. 2020 Dominance, prestige, and the role of
leveling in human social hierarchy and equality.
Curr. Opin. Psychol. 33, 238-244. (doi:10.1016/].
copsyc.2019.10.004)

Majolo B, Lehmann J, de Bortoli Vizioli A, Schino G.
2012 Fitness-related benefits of dominance in
primates. Am. J. Phys. Anthropol. 147, 652—660.
(doi:10.1002/ajpa.22031)

de Waal F, Waal FBM. 2007 Chimpanzee politics:
power and sex among apes. Baltimore, MD:

JHU Press.

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Boesch C, Boesch PC, Boesch-Achermann H. 2000
The chimpanzees of the Tai forest: behavioural
ecology and evolution. Oxford, UK: Oxford University
Press.

Franz M, McLean E, Tung J, Altmann J, Alberts SC.
2015 Self-organizing dominance hierarchies in a
wild primate population. Proc. R. Soc. B 282,
20151512, (doi:10.1098/rspb.2015.1512)

Murray CM, Eberly LE, Pusey AE. 2006 Foraging
strategies as a function of season and rank among
wild female chimpanzees (Pan troglodytes). Behav.
Ecol. 17, 1020-1028. (doi:10.1093/beheco/arl042)
Wroblewski EE, Murray (M, Keele BF, Schumacher-
Stankey JC, Hahn BH, Pusey AE. 2009 Male
dominance rank and reproductive success in
chimpanzees, Pan troglodytes schweinfurthii. Anim.
Behav. 77, 873-885. (doi:10.1016/j.anbehav.2008.
12.014)

Schamberg 1, Clay Z, Townsend SW, Surbeck M. In
press. Between-group variation in production of
pant grunt vocalizations by wild bonobos (Pan
paniscus). Anim. Behav.

Lewis LS, Kano F, Stevens JM, DuBois JG, Call J,
Krupenye C. 2021 Bonobos and chimpanzees
preferentially attend to familiar members of the
dominant sex. Anim. Behav. 177, 193—206. (doi:10.
1016/j.anbehav.2021.04.027)

Beall AT, Tracy JL. 2020 Evolution of pride and
shame. In Cambridge handbook of evolutionary
perspectives on human behavior (eds L Workman,
W Reader, JH Barkow), pp. 179-193.

Cambridge, UK: Cambridge University Press.
Fessler D. 2004 Shame in two cultures: implications
for evolutionary approaches. J. Cogn. Cult. 4,
207-262. (doi:10.1163/1568537041725097)

Fessler D. 2007 From appeasement to conformity.
In The self-conscious emotions: theory and research
(eds JL Tracy, RW Robins, JP Tangney), pp. 174-
192. New York, NY: Guilford Press.

Mascaro 0, Csibra G. 2014 Human infants’ learning
of social structures: the case of dominance
hierarchy. Psychol. Sci. 25, 250-255. (doi:10.1177/
0956797613500509)

Mascaro 0, Csibra G. 2012 Representation of stable
social dominance relations by human infants. Proc.
Natl Acad. Sci. USA 109, 6862—6867. (doi:10.1073/
pnas.1113194109)

Charafeddine R, Mercier H, Clément F, Kaufmann L,
Berchtold A, Reboul A, Van der Henst J-B. 2015
How preschoolers use cues of dominance to

make sense of their social environment. J. Cogn.
Dev. 16, 587-607. (doi:10.1080/15248372.2014.
926269)

Gazes RP, Hampton RR, Lourenco SF. 2017 Transitive
inference of social dominance by human infants.
Dev. Sci. 20, e12367. (doi:10.1111/desc.12367)
Pun A, Birch SAJ, Baron AS. 2016 Infants use
relative numerical group size to infer social
dominance. Proc. Nat/ Acad. Sci. USA 113,
2376-2381. (doi:10.1073/pnas.1514879113)
Thomsen L. 2020 The developmental origins of
social hierarchy: how infants and young children
mentally represent and respond to power and

87.

88.

89.

90.

9.

92.

93.

9%4.

95.

9.

97.

9.

9.

100.

101.

status. Curr. Opin. Psychol. 33, 201-208. (doi:10.
1016/j.copsyc.2019.07.044)

Bas J, Sebastian-Galles N. 2021 Infants’
representation of social hierarchies in absence of
physical dominance. PLoS ONE 16, e0245450.
(doi:10.1371/journal.pone.0245450)

Bergman TJ, Beehner JC, Cheney DL, Seyfarth RM.
2003 Hierarchical classification by rank and kinship
in baboons. Science 302, 1234-1236. (doi:10.1126/
science.1087513)

Liu J, Lewis G, Evans L. 2013 Understanding
aggressive behaviour across the lifespan.

J. Psychiatr. Ment. Health Nurs. 20, 156—168.
(doi:10.1111/j.1365-2850.2012.01902.x)

Tremblay RE. 2000 The development of agressive
behaviour during childhood: what have we learned
in the past century? Int. J. Behav. Dev. 24,
129-141. (doi:10.1080/016502500383232)

Blake PR et al. 2015 The ontogeny of fairness in
seven societies. Nature 528, 258-261. (doi:10.1038/
nature15703)

Eisenberg N, Mussen PH. 1989 The roots of prosocial
behavior in children. Cambridge, UK: Cambridge
University Press.

House BR, Silk JB, Henrich J, Barrett HC, Scelza BA,
Boyette AH, Hewlett BS, McElreath R, Laurence S.
2013 Ontogeny of prosocial behavior across diverse
societies. Proc. Natl Acad. Sdi. USA 110,

14 586-14 591. (doi:10.1073/pnas.1221217110)
McAuliffe K, Raihani NJ, Dunham Y. 2017 Children
are sensitive to norms of giving. Cognition 167,
151-159. (doi:10.1016/j.cognition.2017.01.006)
Eisenberg N, Fabes RA. 1998 Prosocial development.
In Handbook of child psychology: social, emotional,
and personality development (eds W Damon,

N Eisenberg), pp. 701-778. Medford, MA:

John Wiley & Sons.

Harden KP, Tucker-Drob EM. 2011 Individual
differences in the development of sensation seeking
and impulsivity during adolescence: further
evidence for a dual systems model. Dev. Psychol.
47, 739. (doi:10.1037/a0023279)

Paulsen D, Carter RM, Platt M, Huettel SA, Brannon
EM. 2012 Neurocognitive development of risk
aversion from early childhood to adulthood. Front.
Hum. Neurosdi. 5, 178. (doi:10.3389/fnhum.2011.
00178)

Paulsen DJ, Platt ML, Huettel SA, Brannon EM. 2012
From risk-seeking to risk-averse: the development
of economic risk preference from childhood to
adulthood. Front. Psychol. 3, 313. (doi:10.3389/
fpsyg.2012.00313)

(oté S, Vaillancourt T, LeBlanc JC, Nagin DS,
Tremblay RE. 2006 The development of physical
aggression from toddlerhood to pre-adolescence: a
nation wide longitudinal study of Canadian children.
J. Abnorm. Child Psychol. 34, 68—82. (doi:10.1007/
$10802-005-9001-z)

Fehr E, Bernhard H, Rockenbach B. 2008
Egalitarianism in young children. Nature 454,
1079-1083. (doi:10.1038/nature07155)

Melis AP, Floedl A, Tomasello M. 2015 Non-
egalitarian allocations among preschool peers in a


http://dx.doi.org/10.1007/s12110-019-09338-4
http://dx.doi.org/10.1016/j.tics.2011.03.003
http://dx.doi.org/10.1038/s41562-019-0734-z
http://dx.doi.org/10.1038/s41562-019-0734-z
http://dx.doi.org/10.1086/203975
http://dx.doi.org/10.1086/681217
http://dx.doi.org/10.3389/fpsyg.2019.01914
http://dx.doi.org/10.1017/ehs.2021.20
http://dx.doi.org/10.1017/ehs.2021.20
http://dx.doi.org/10.1126/science.1219961
http://dx.doi.org/10.1126/science.1219961
http://dx.doi.org/10.1177/01461672211042319
http://dx.doi.org/10.1098/rspb.2019.1367
http://dx.doi.org/10.1098/rspb.2019.1367
http://dx.doi.org/10.1371/journal.pone.0095742
http://dx.doi.org/10.1016/j.copsyc.2019.10.004
http://dx.doi.org/10.1016/j.copsyc.2019.10.004
http://dx.doi.org/10.1002/ajpa.22031
http://dx.doi.org/10.1098/rspb.2015.1512
http://dx.doi.org/10.1093/beheco/arl042
http://dx.doi.org/10.1016/j.anbehav.2008.12.014
http://dx.doi.org/10.1016/j.anbehav.2008.12.014
http://dx.doi.org/10.1016/j.anbehav.2021.04.027
http://dx.doi.org/10.1016/j.anbehav.2021.04.027
http://dx.doi.org/10.1163/1568537041725097
http://dx.doi.org/10.1177/0956797613500509
http://dx.doi.org/10.1177/0956797613500509
http://dx.doi.org/10.1073/pnas.1113194109
http://dx.doi.org/10.1073/pnas.1113194109
http://dx.doi.org/10.1080/15248372.2014.926269
http://dx.doi.org/10.1080/15248372.2014.926269
http://dx.doi.org/10.1111/desc.12367
http://dx.doi.org/10.1073/pnas.1514879113
http://dx.doi.org/10.1016/j.copsyc.2019.07.044
http://dx.doi.org/10.1016/j.copsyc.2019.07.044
http://dx.doi.org/10.1371/journal.pone.0245450
http://dx.doi.org/10.1126/science.1087513
http://dx.doi.org/10.1126/science.1087513
http://dx.doi.org/10.1111/j.1365-2850.2012.01902.x
http://dx.doi.org/10.1080/016502500383232
http://dx.doi.org/10.1038/nature15703
http://dx.doi.org/10.1038/nature15703
http://dx.doi.org/10.1073/pnas.1221217110
http://dx.doi.org/10.1016/j.cognition.2017.01.006
http://dx.doi.org/10.1037/a0023279
http://dx.doi.org/10.3389/fnhum.2011.00178
http://dx.doi.org/10.3389/fnhum.2011.00178
http://dx.doi.org/10.3389/fpsyg.2012.00313
http://dx.doi.org/10.3389/fpsyg.2012.00313
http://dx.doi.org/10.1007/s10802-005-9001-z
http://dx.doi.org/10.1007/s10802-005-9001-z
http://dx.doi.org/10.1038/nature07155

Downloaded from https://royal societypublishing.org/ on 11 January 2022

102.

103.

104.

105.

106.

107.

108.

109.

10.

m.

n2.

13.

4.

115.

face-to-face bargaining task. PLoS ONE 10,
€0120494.

Hawley PH. 2002 Social dominance and prosocial
and coercive strategies of resource control in
preschoolers. Int. J. Behav. Dev. 26, 167-176.
(doi:10.1080/01650250042000726)

Archer J. 2009 Does sexual selection explain
human sex differences in aggression? Behav.

Brain Sci. 32, 249-266. (d0i:10.1017/501405
25X09990951)

Hess NH, Hagen EH. 2006 Sex differences in indirect
aggression: psychological evidence from young
adults. Evol. Hum. Behav. 27, 231-245. (doi:10.
1016/j.evolhumbehav.2005.11.001)

Campbell A. 2013 The evolutionary psychology of
women'’s aggression. Phil. Trans. R. Soc. B 368,
20130078. (doi:10.1098/rsth.2013.0078)

(6té SM, Vaillancourt T, Barker ED, Nagin D,
Tremblay RE. 2007 The joint development of
physical and indirect aggression: predictors of
continuity and change during childhood. Dev.
Psychapathol. 19, 37-55.

Vaillancourt T. 2005 Indirect aggression among
humans: social construct or evolutionary adaptation?
New York, NY: The Guilford Press.

Hawley PH. 2003 Prosocial and coercive
configurations of resource control in early
adolescence: a case for the well-adapted
Machiavellian. Merrill-Palmer Q. 1982, 279-309.
(doi:10.1353/mpg.2003.0013)

Hawley PH. 2003 Strategies of control, aggression,
and morality in preschoolers: an evolutionary
perspective. J. Exp. Child Psychol. 85, 213-235.
(doi:10.1016/50022-0965(03)00073-0)

Hawley PH. 2007 Social dominance in childhood
and adolescence: why social competence and
aggression may go hand in hand. In Aggression and
adaptation: the bright side to bad behavior (eds
TD Little, PC Rodkin, PH Hawley). New York, NY:
Routledge.

Hawley PH, Little TD, Card NA. 2007 The allure of a
mean friend: relationship quality and processes of
aggressive adolescents with prosocial skills.

Int. J. Behav. Dev. 31, 170-180. (doi:10.1177/
0165025407074630)

Hawley PH. 2014 The duality of human nature:
coercion and prosociality in youths’ hierarchy
ascension and social success. Curr. Dir. Psychol. Sci.
23, 433-438. (doi:10.1177/0963721414548417)
Kajanus A, Afshordi N, Warneken F. 2020 Children’s
understanding of dominance and prestige in China
and the UK. Evol. Hum. Behav. 41, 23-34. (doi:10.
1016/j.evolhumbehav.2019.08.002)

Cheng JT, Tracy JL, Ho S, Henrich J. 2016

Listen, follow me: dynamic vocal signals of
dominance predict emergent social rank in humans.
J. Exp. Psychol. Gen. 145, 536. (doi:10.1037/
xge0000166)

Brand (0, Mesoudi A. 2019 Prestige and
dominance-based hierarchies exist in naturally
occurring human groups, but are unrelated to task-
specific knowledge. R. Soc. Open Sci. 6, 181621.
(doi:10.1098/rs0s.181621)

116.

7.

118.

9.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

Redhead D. 2016 Rank differentiation among
adolescent hierarchies in Romanian state care.
Anthropol. East Eur. Rev. 33, 26-45.

Redhead DJ, Cheng JT, Driver C, Foulsham T,
0'Gorman R. 2019 On the dynamics of social
hierarchy: a longitudinal investigation of the

rise and fall of prestige, dominance, and social
rank in naturalistic task groups. Evol. Hum.

Behav. 40, 222-234. (doi:10.1016/j.evolhumbehav.
2018.12.001)

Anderson C, Sharps DL, Soto CJ, John OP. 2020
People with disagreeable personalities (selfish,
combative, and manipulative) do not have an
advantage in pursuing power at work. Proc. Nat/
Acad. Sci. USA 117, 22 780-22 786. (doi:10.1073/
pnas.2005088117)

Von Rueden C, Gurven M, Kaplan H. 2008 The
multiple dimensions of male social status in an
Amazonian society. Evol. Hum. Behav. 29, 402-415.
(doi:10.1016/j.evolhumbehav.2008.05.001)

Von Rueden C, Gurven M, Kaplan H. 2011 Why do
men seek status? Fitness payoffs to dominance and
prestige. Proc. R. Soc. B 278, 2223-2232.

Von Rueden (R, Jaeggi AV. 2016 Men’s status and
reproductive success in 33 nonindustrial societies:
effects of subsistence, marriage system, and
reproductive strategy. Proc. Nat/ Acad. Sci. USA 113,
10 824-10 829. (doi:10.1073/pnas.1606800113)
Cheng JT, Tracy JL. 2013 The impact of wealth on
prestige and dominance rank relationships. Psychol.
Ing. 24, 102-108. (doi:10.1080/1047840X.2013.
792576)

Barthold JA, Myrskyld M, Jones OR. 2012
Childlessness drives the sex difference in the
association between income and reproductive
success of modern Europeans. Evol. Hum. Behav. 33,
628-638. (doi:10.1016/j.evolhumbehav.2012.03.
003)

Hopcroft RL. 2006 Sex, status, and reproductive
success in the contemporary United States. Evol.
Hum. Behav. 27, 104-120. (doi:10.1016/j.
evolhumbehav.2005.07.004)

Perusse D. 1993 Cultural and reproductive success in
industrial societies: testing the relationship at the
proximate and ultimate levels. Behav. Brain Sdi. 16,
267-283. (doi:10.1017/50140525X00029939)
Valentine KA, Li NP, Penke L, Perrett DI. 2014
Judging a man by the width of his face: the role of
facial ratios and dominance in mate choice at
speed-dating events. Psychol. Sci. 25, 806-811.
(doi:10.1177/0956797613511823)

Puts DA, Gaulin SJ, Verdolini K. 2006 Dominance
and the evolution of sexual dimorphism in human
voice pitch. Evol. Hum. Behav. 27, 283-296. (doi:10.
1016/j.evolhumbehav.2005.11.003)

Wolff SE, Puts DA. 2010 Vocal masculinity is a
robust dominance signal in men. Behav. Ecol.
Sociobiol. 64, 1673—1683. (d0i:10.1007/500265-010-
0981-5)

Snyder JK, Kirkpatrick LA, Barrett HC. 2008 The
dominance dilemma: do women really prefer
dominant mates? Pers. Relatsh. 15, 425-444.
(doi:10.1111/j.1475-6811.2008.00208.x)

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144,

145.

Rosenfield KA, Sorokowska A, Sorokowski P, Puts
DA. 2020 Sexual selection for low male voice pitch
among Amazonian forager-horticulturists. Evol.
Hum. Behav. 41, 3-11. (doi:10.1016/].
evolhumbehav.2019.07.002)

Apicella CL, Feinberg DR, Marlowe FW. 2007 Voice
pitch predicts reproductive success in male hunter-
gatherers. Biol. Lett. 3, 682—-684. (doi:10.1098/rshl.
2007.0410)

Aung T, Puts D. 2020 Voice pitch: a window into the
communication of social power. Curr. Opin. Psychol. 33,
154-161. (doi:10.1016/j.copsyc.2019.07.028)

Mulder MB. 1987 On cultural and reproductive
success: Kipsigis evidence. Am. Anthropol. 89,
617-634. (doi:10.1525/aa.1987.89.3.02a00050)
Lukaszewski AW, Simmons ZL, Anderson C, Roney
JR. 2016 The role of physical formidability in human
social status allocation. J. Pers. Soc. Psychol. 110,
385-406. (doi:10.1037/pspi0000042)

Blaker NM, van Vugt M. 2014 The status-size
hypothesis: how cues of physical size and social
status influence each other. In The psychology of
social status (eds JT Cheng, JL Tracy), pp. 119-137.
Berlin, Germany: Springer.

Witkower Z, Tracy JL, Cheng JT, Henrich J. 2020 Two
signals of social rank: prestige and dominance are
associated with distinct nonverbal displays. J. Pers.
Soc. Psychol. 118, 89. (doi:10.1037/pspi0000181)
Kalma A. 1991 Hierarchisation and dominance
assessment at first glance. Eur. J. Soc. Psychol. 21,
165-181. (doi:10.1002/ejsp.2420210206)

Puts DA, Apicella CL, Cardenas RA. 2012 Masculine
voices signal men’s threat potential in forager and
industrial societies. Proc. R. Soc. B 279, 601-609.
(doi:10.1098/rspb.2011.0829)

Zhang J, Hodges-Simeon C, Gaulin SJ, Reid SA. 2021
Pitch lowering enhances men's perceived aggressive
intent, not fighting ability. Evol. Hum. Behav. 42,
51-60. (doi:10.1016/j.evolhumbehav.2020.07.007)
Leongémez JD, Mileva VR, Little AC, Roberts SC.
2017 Perceived differences in social status between
speaker and listener affect the speaker's vocal
characteristics. PLoS ONE 12, e0179407. (doi:10.
1371/journal.pone.0179407)

Ketterman AB, Maner JK. 2021 Complaisant or
coercive? The role of dominance and prestige in
social influence. Personal. Individ. Differ. 177,
110814. (doi:10.1016/j.paid.2021.110814)

Tracy JL, Mercadante E, Witkower Z, Cheng JT. 2020
The evolution of pride and social hierarchy. Adv.
Exp. Social Psychol. 62, 51-114. (doi:10.1016/bs.
aesp.2019.09.005)

Sell A, Tooby J, Cosmides L. 2009 Formidability and
the logic of human anger. Proc. Natl Acad. Sci. USA
106, 15073-15 078. (doi:10.1073/pnas.
0904312106)

(abral JCC, de Almeida RMM. 2019 Effects of anger
on dominance-seeking and aggressive behaviors.
Evol. Hum. Behav. 40, 23-33. (doi:10.1016/j.
evolhumbehav.2018.07.006)

Keltner D, Gruenfeld DH, Anderson C. 2003 Power,
approach, and inhibition. Psychol. Rev. 110, 265.
(d0i:10.1037/0033-295X.110.2.265)


http://dx.doi.org/10.1080/01650250042000726
http://dx.doi.org/10.1017/S0140525X09990951
http://dx.doi.org/10.1017/S0140525X09990951
http://dx.doi.org/10.1016/j.evolhumbehav.2005.11.001
http://dx.doi.org/10.1016/j.evolhumbehav.2005.11.001
http://dx.doi.org/10.1098/rstb.2013.0078
http://dx.doi.org/10.1353/mpq.2003.0013
http://dx.doi.org/10.1016/S0022-0965(03)00073-0
http://dx.doi.org/10.1177/0165025407074630
http://dx.doi.org/10.1177/0165025407074630
http://dx.doi.org/10.1177/0963721414548417
http://dx.doi.org/10.1016/j.evolhumbehav.2019.08.002
http://dx.doi.org/10.1016/j.evolhumbehav.2019.08.002
http://dx.doi.org/10.1037/xge0000166
http://dx.doi.org/10.1037/xge0000166
http://dx.doi.org/10.1098/rsos.181621
http://dx.doi.org/10.1016/j.evolhumbehav.2018.12.001
http://dx.doi.org/10.1016/j.evolhumbehav.2018.12.001
http://dx.doi.org/10.1073/pnas.2005088117
http://dx.doi.org/10.1073/pnas.2005088117
http://dx.doi.org/10.1016/j.evolhumbehav.2008.05.001
http://dx.doi.org/10.1073/pnas.1606800113
http://dx.doi.org/10.1080/1047840X.2013.792576
http://dx.doi.org/10.1080/1047840X.2013.792576
http://dx.doi.org/10.1016/j.evolhumbehav.2012.03.003
http://dx.doi.org/10.1016/j.evolhumbehav.2012.03.003
http://dx.doi.org/10.1016/j.evolhumbehav.2005.07.004
http://dx.doi.org/10.1016/j.evolhumbehav.2005.07.004
http://dx.doi.org/10.1017/S0140525X00029939
http://dx.doi.org/10.1177/0956797613511823
http://dx.doi.org/10.1016/j.evolhumbehav.2005.11.003
http://dx.doi.org/10.1016/j.evolhumbehav.2005.11.003
http://dx.doi.org/10.1007/s00265-010-0981-5
http://dx.doi.org/10.1007/s00265-010-0981-5
http://dx.doi.org/10.1111/j.1475-6811.2008.00208.x
http://dx.doi.org/10.1016/j.evolhumbehav.2019.07.002
http://dx.doi.org/10.1016/j.evolhumbehav.2019.07.002
http://dx.doi.org/10.1098/rsbl.2007.0410
http://dx.doi.org/10.1098/rsbl.2007.0410
http://dx.doi.org/10.1016/j.copsyc.2019.07.028
http://dx.doi.org/10.1525/aa.1987.89.3.02a00050
http://dx.doi.org/10.1037/pspi0000042
http://dx.doi.org/10.1037/pspi0000181
http://dx.doi.org/10.1002/ejsp.2420210206
http://dx.doi.org/10.1098/rspb.2011.0829
http://dx.doi.org/10.1016/j.evolhumbehav.2020.07.007
http://dx.doi.org/10.1371/journal.pone.0179407
http://dx.doi.org/10.1371/journal.pone.0179407
http://dx.doi.org/10.1016/j.paid.2021.110814
http://dx.doi.org/10.1016/bs.aesp.2019.09.005
http://dx.doi.org/10.1016/bs.aesp.2019.09.005
http://dx.doi.org/10.1073/pnas.0904312106
http://dx.doi.org/10.1073/pnas.0904312106
http://dx.doi.org/10.1016/j.evolhumbehav.2018.07.006
http://dx.doi.org/10.1016/j.evolhumbehav.2018.07.006
http://dx.doi.org/10.1037/0033-295X.110.2.265

Downloaded from https://royal societypublishing.org/ on 11 January 2022

146.

147.

148.

149.

150.

151.

152.

Anderson C, Berdahl JL. 2002 The experience

of power: examining the effects of power on
approach and inhibition tendencies. J. Pers. Soc.
Psychol. 83, 1362. (doi:10.1037/0022-3514.83.
6.1362)

Cheng JT, Tracy JL, Henrich J. 2021 Dominance is
necessary to explain human status hierarchies. Proc.
Natl Acad. Sci. USA 118, €2103870118.

Drews C. 1993 The concept and definition of
dominance in animal behaviour. Behaviour 125,
283-313. (doi:10.1163/156853993X00290)

Eagly AH. 1997 Sex differences in social behavior:
comparing social role theory and evolutionary
psychology. Am. Psychol. 52, 1380-1383. (doi:10.
1037/0003-066X.52.12.1380.b)

Hentschel T, Heilman ME, Peus CV. 2019 The
multiple dimensions of gender stereotypes: a
current look at men’s and women'’s
characterizations of others and themselves. front.
Psychol. 10, 11. (doi:10.3389/fpsyg.2019.00011)
Prentice DA, Carranza E. 2002 What women and
men should be, shouldn’t be, are allowed to be,
and don't have to be: the contents of prescriptive
gender stereotypes. Psychol. Women Q. 26,
269-281. (doi:10.1111/1471-6402.t01-
1-00066)

Williams JE, Best DL. 1990 Measuring sex
stereotypes: a multination study, Rev. Beverley Hills,
CA: Sage Publications, Inc.

153.

154.

155.

156.

157.

158.

159.

Moss-Racusin CA, Phelan JE, Rudman LA. 2010
When men break the gender rules: status
incongruity and backlash against modest men.
Psychol. Men Masculinity 11, 140. (doi:10.1037/
a0018093)

Sullivan J, Moss-Racusin C, Lopez M, Williams K.
2018 Backlash against gender stereotype-violating
preschool children. PLoS ONE 13, e0195503.
Brescoll VL, Uhlmann EL. 2008 Can an angry
woman get ahead? Status conferral, gender,

and expression of emotion in the workplace.
Psychol. Sci. 19, 268-275. (doi:10.1111/j.1467-
9280.2008.02079.x)

Buss DM. 1981 Sex differences in the evaluation and
performance of dominant acts. J. Pers. Soc. Psychol.
40, 147. (doi:10.1037/0022-3514.40.1.147)

Eagly AH, Karau SJ. 2002 Role congruity theory of
prejudice toward female leaders. Psychol. Rev. 109,
573. (doi:10.1037/0033-295X.109.3.573)

Rudman LA, Moss-Racusin CA, Phelan JE, Nauts S.
2012 Status incongruity and backlash effects:
defending the gender hierarchy motivates prejudice
against female leaders. J. Exp. Soc. Psychol. 48,
165-179. (doi:10.1016/j.jesp.2011.10.008)
Ferguson TW. 2018 Female leadership and role
congruity within the clergy: communal leaders
experience no gender differences yet agentic
women continue to suffer backlash. Sex Roles 78,
409-422. (doi:10.1007/511199-017-0803-6)

160.

161.

162.

163.

164.

165.

166.

Gabriel AS, Butts MM, Yuan Z, Rosen RL, Sliter MT. m

2018 Further understanding incivility in the
workplace: the effects of gender, agency, and
communion. J. Appl. Psychol. 103, 362. (doi:10.
1037/apl0000289)

Smith JE, von Rueden (R, Van Vugt M, Fichtel C,
Kappeler PM. 2021 An evolutionary explanation for the
female leadership paradox. Front. Ecol. Evol. 9, 468.
Anicich EM, Fast NJ, Halevy N, Galinsky AD. 2016
When the bases of social hierarchy collide: power
without status drives interpersonal conflict. Organ.
Sai. 27, 123-140.

Singh M. 2018 The cultural evolution of shamanism.
Behav. Brain Sci. 41, e66. (doi:10.1017/
$0140525X17001893)

Chen FX, Zhang X, Laustsen L, Cheng JT. 2021 Harsh
but expedient: dominant leaders increase group
cooperation via threat of punishment. Psychol. Sci.
32, 2005-2022. (doi:10.1177/09567976211031208)
Redhead D, Dhaliwal N, Cheng JT. 2021 Taking
charge and stepping in: individuals who punish are
rewarded with prestige and dominance. Soc.
Personal. Psychol. Compass 15, €12581. (doi:10.
1111/5pc3.12581)

Anderson C, Kilduff GJ. 2009 Why do dominant
personalities attain influence in face-to-face groups?
The competence-signaling effects of trait
dominance. J. Pers. Soc. Psychol. 96, 491. (doi:10.
1037/a0014201)


http://dx.doi.org/10.1037/0022-3514.83.6.1362
http://dx.doi.org/10.1037/0022-3514.83.6.1362
http://dx.doi.org/10.1163/156853993X00290
http://dx.doi.org/10.1037/0003-066X.52.12.1380.b
http://dx.doi.org/10.1037/0003-066X.52.12.1380.b
http://dx.doi.org/10.3389/fpsyg.2019.00011
http://dx.doi.org/10.1111/1471-6402.t01-1-00066
http://dx.doi.org/10.1111/1471-6402.t01-1-00066
http://dx.doi.org/10.1037/a0018093
http://dx.doi.org/10.1037/a0018093
http://dx.doi.org/10.1111/j.1467-9280.2008.02079.x
http://dx.doi.org/10.1111/j.1467-9280.2008.02079.x
http://dx.doi.org/10.1037/0022-3514.40.1.147
http://dx.doi.org/10.1037/0033-295X.109.3.573
http://dx.doi.org/10.1016/j.jesp.2011.10.008
http://dx.doi.org/10.1007/s11199-017-0803-6
http://dx.doi.org/10.1037/apl0000289
http://dx.doi.org/10.1037/apl0000289
http://dx.doi.org/10.1017/S0140525X17001893
http://dx.doi.org/10.1017/S0140525X17001893
http://dx.doi.org/10.1177/09567976211031208
http://dx.doi.org/10.1111/spc3.12581
http://dx.doi.org/10.1111/spc3.12581
http://dx.doi.org/10.1037/a0014201
http://dx.doi.org/10.1037/a0014201

	Dominance in humans
	Introduction
	Theorizing dominance
	Challenges to dominance in humans
	Dominance in humans: assessing the evidence
	Evidence from infants and children
	Evidence from adults

	Discussion
	Theoretical and methodological challenges
	Gender-specific effects
	The social dynamics of prestige and dominance

	Conclusion
	Data accessibility
	Authors' contributions
	Competing interests
	Funding
	Acknowledgements
	References


