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a  b  s  t  r  a  c  t

We consider  a  model  of  multilevel  selection  and  the  evolution  of institutions  that distribute
power  in  the  form  of  influence  in  a group’s  collective  interactions  with other  groups.  In  the
absence  of direct  group-level  interactions,  groups  with  the  most  cooperative  members  will
outcompete  less  cooperative  groups,  while  within  any  group  the  least  cooperative  members
will be  the  most  successful.  Introducing  group-level  interactions,  however,  such  as  raiding
or  warfare,  changes  the  selective  landscape  for groups.  Our  model  suggests  that  as  the  global
population  becomes  more  integrated  and  the  rate  of  intergroup  conflict  increases,  selection
increasingly  favors  unequally  distributed  power  structures,  where  individual  influence  is
weighted  by  acquired  resources.  The  advantage  to less  democratic  groups  rests  in  their
ability to  facilitate  selection  for  cooperative  strategies  – involving  cooperation  both  among
themselves  and  with  outsiders  –  in  order  to  produce  the  resources  necessary  to fuel their
success  in  inter-group  conflicts,  while  simultaneously  selecting  for leaders  (and  corre-
sponding  collective  behavior)  who  are  unburdened  with  those  same  prosocial  norms.  The
coevolution  of  cooperative  social norms  and institutions  of power  facilitates  the emer-
gence  of a leadership  class  of  the  selfish  and  has implications  for theories  of  inequality,
structures  of governance,  non-cooperative  personality  traits,  and  hierarchy.  Our findings
suggest  an  amendment  to the  well-known  doctrine  of  multilevel  selection  that  “Selfishness
beats  altruism  within  groups.  Altruistic  groups  beat  selfish  groups.”  In  an  interconnected
world,  altruistic  groups  led  by  selfish  individuals  can  beat  them  both.

© 2016  Published  by  Elsevier  B.V.

1. Introduction

A hallmark of human societies is that individuals are structured into coherent groups, often marked through language,
dialect, or clothing (McElreath et al., 2003), and exhibit preferential treatment of in-group members (Eaton et al., 2011).
This group structure is thought to play a large role in the extraordinary cooperation present among human societies (Hill
et al., 2011; Apicella et al., 2012; Moffett, 2013), and has in turn contributed to our immense success as a species (Wilson,
2012). Cooperation, however, goes hand in hand with competition. Inter-group conflict in the form of raids, warfare, and
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conquest are among the most important guiding forces in human cultural evolution (Tilly, 1975; Soltis et al., 1995; Turchin
et al., 2013). In a world where interactions between individuals are more often positive sum (e.g., production, trade), but the
most salient interactions between groups are more likely to be negative sum (e.g., warfare), the evolutionary forces selecting
for individual and collective strategies are likely to push in different directions.2 This raises two questions: (1) how does
intergroup conflict affect individual cooperative behavior, and (2) how do collective strategies emerge from the preferences
of a group’s individual members?

It is a well-documented result in the evolutionary sciences that groups that maintain cooperative or altruistic norms
of behavior have an evolutionary advantage over groups with more selfish norms (Darwin, 1871; Kropotkin, 1905; Wilson
and Wilson, 2007). There has, in turn, flourished a literature regarding the mechanisms by which a group can mitigate the
free-riding and parasitism that serve to undermine cooperation (Axelrod, 1984; Henrich, 2004; Nowak, 2006; Dugatkin,
1997; Santos and Pacheco, 2011; Smaldino et al., 2013; Smaldino and Lubell, 2014; Killingback et al., 2006; Aktipis, 2004;
Nowak and Sigmund, 2005). This work has generally regarded selfish strategies as something to be purged or marginalized
to the periphery of the group. In a world of both individual and collective interactions, however, a diversity of strategies
may  yield evolutionary benefits. We  propose an alternative model in which individual and collective strategies can diverge,
allowing cooperative norms to be maintained among the majority while a persistent minority of selfish agents yields to
the group a potential evolutionary advantage. They do so via institutions that link wealth to power in collective decision
making, placing the group’s collective decisions in the hands of its most selfish members. In a world where populations are
increasingly interconnected, groups of individuals who can effectively cooperate with outsiders in positive sum individual-
level interactions, but are collectively aggressive in negative sum group-level interactions can have a selective advantage
over groups that are either uniformly cooperative or uniformly aggressive at both the individual and group levels.

Our research complements recent work indicating that cultural evolutionary models that link individual-level behavior
and group-level organization can shed light on the evolution of modern social complexity (Choi and Bowles, 2007; Bowles
and Choi, 2013; Turchin and Gavrilets, 2009; Turchin et al., 2013). We  present a multilevel cultural evolutionary model that
illuminates the connection between prosociality, wealth, and institutions of power. The model is built on the assumption
that group-level institutions (North, 1990; Bowles, 2006; Smaldino, 2014) facilitate how strongly power in group-level
decisions correlates to individual wealth, and that these institutions fall along a continuum bounded by pure democracy and
pure autocracy. Individuals interact in positive sum cooperative games, groups interact in negative sum conflict games, and
collective strategies are directly connected to the strategies employed by group members. Our simulations suggest that, as the
global population becomes more integrated and the rate of conflict between groups increases, selection increasingly favors
unequally distributed power structures, with individual influence weighted by acquired resources. These structures allow
individuals to be more cooperative with outsiders through the emergence of a leadership class of the selfish. Our findings
offer an amendment to the doctrine of multilevel selection, summarized by Wilson and Wilson (2007) as “Selfishness beats
altruism within groups. Altruistic groups beat selfish groups.” We  would add: Altruistic groups led by selfish individuals can
beat them both.

1.1. Institutions of leadership and power

Choi and Bowles (2007) demonstrate how warfare could have facilitated the evolution of parochial altruism – i.e., the
tendency to cooperate preferentially with members of the in-group while promoting hostility toward individuals of other
groups. In their model, inter-group interactions resulted in war  if a sufficient proportion of group members were parochial
(i.e., hostile to outsiders). However, collective decisions, including the decision to go to war, are not always decided by a
majority vote. In this paper, we specifically focus on the group-level institutions that translate individual proclivities for
cooperation with outsiders into collective decisions related to inter-group conflict.

Humans are unique in the possession of group-level institutions that designate leaders and assign to them directive
power over the group (Boehm and Flack, 2010). Prior work on leadership and human evolution has focused on within-group
advantages to a hierarchical power structure. Hooper et al. (2010) demonstrate that designation of a privileged individual
to be responsible for monitoring and punishment can stabilize cooperation in large groups in which peer monitoring fails.
In this case, we are not specifically looking at leaders as enforcers, but as individuals who  make decisions on behalf of the
group. A strong leadership may  more efficiently consolidate resources for more effective warfare (Tilly, 1975; Turchin, 2011),
and it is likely that a broad advantage of designating leaders to make collective decisions is to defray the transaction costs
of decision making (Coase, 1937; Williamson, 1975, 1981; Dow, 1987; Van Vugt et al., 2008).

This position raises the question: within whom should the group endow the power to make decisions on their behalf?
Should decisions be made democratically, representing the average desires of the entire populace? Or should power in
collective decisions be weighted toward a select minority? We  approach this question by investigating how institutions
that link power to individual resources may  provide an evolutionary advantage to the group. Although institutions are often
discussed in terms of promoting cooperation (Axelrod and Keohane, 1985; Bowles et al., 2003; Richerson and Henrich, 2012),

2 This is not to say the individual interactions cannot be negative sum (e.g., theft) or that group interactions cannot be positive sum (e.g., trade agreements).
Nevertheless, between-individual cooperation and inter-group conflict are widely considered to be among the most important factors, broadly speaking,
in  human social evolution (Choi and Bowles, 2007; Hill et al., 2009; Bowles and Gintis, 2011; Turchin et al., 2013; Richerson et al., 2016).
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