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Abstract While necessary parts of the puzzle, cultural technologies are insufficient to explain
peace. They are a form of second-order cooperation---a cooperative interaction designed to
incentivize first-order cooperation. We propose an explanation for peace-making cultural
technologies, and therefore peace, based on the reputational incentives for second-order

cooperation

This is an insightful analysis of the evolution of peace, using the lens of game theory. We
propose to complement it, by exposing the cooperative dilemma underlying peace-making
cultural technologies. While necessary parts of the puzzle, cultural technologies are insufficient
to explain peace—they replace one cooperative dilemma with another. We propose a solution
based on prosocial reputation. Cultural technologies, such as informal leadership, may be
designed to amplify reputational incentives—in which case they replace a difficult cooperative
dilemma with one which is easier. This is not just theoretical nitpicking. Taken together, the
author’s account and our complement can generate testable predictions regarding the conditions

under which peace-making cultural technologies, and therefore peace, may evolve.
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As the author rightfully points out, peace is the solution to a cooperative dilemma. In small-scale
societies as well as in decentralized urban gangs, war, like defection, exacts a toll on the entire
group; yet it is beneficial for certain individuals. If nothing keeps these individuals in check, war

is the only Nash equilibrium.

Implicit in this account however, is that peace cannot be explained by reputation—or other
canonical explanations for cooperation, such as kin altruism (Hamilton, 1963) and reciprocity
(Axelrod & Hamilton,1981). In the iterated prisoner’s dilemma that the author considers,
cooperation is a Nash equilibrium when the benefit of a prosocial reputation exceeds the
temptation to cheat (Nowak & Sigmund, 1998; Panchanathan & Boyd, 2003). War ends up being
the only Nash equilibrium because certain individuals find it beneficial to cheat even when
considering the reputational cost of deviating from peaceful behavior. In other words, peace can
be characterized as the solution to a hard-to-solve cooperative dilemma—a cooperative dilemma

for which reputation provides insufficient incentives.

To achieve peace, humans need to create additional incentives. The author rightfully insists on
the central role played by cultural technologies—mnorms, social structures, mechanisms and
institutions, which change the underlying incentive structure (North, 1990; Ostrom, 1990;
Powers, Schaick, & Lehmann 2016; Henrich & Muthukrishna, 2021). Humans rely on cultural
technology to change the rules of the game, and invent peace. To quote the author, peace
becomes a possible solution when “decentralized societies develop internal social structures,

including age or status groups, or informal but powerful leadership”.

Yet, the author does not mention that cultural technologies are themselves the solution to a
cooperative dilemma. Age, status groups, and informal leaders need not necessarily work
towards the objectives of the group. Instead, they can advance their own objectives. As the
author acknowledges, even though they often promote cooperation within the group (Garfield,
Syme, & Hagen, 2020), e.g. by working towards peace (Fry et al., 2021; Glowacki & Gonc,
2013), informal leaders sometimes use their power and influence to promote their self-interest at

the expense of the collective (Singh, Wrangham, & Glowacki, 2017).



Cultural technologies are a form of second-order cooperation —a cooperative interaction aimed
at promoting cooperation (Yamagishi, 1986; Ostrom, 1990; Persson, Rothstein, & Teorell, 2013).
In and of themselves, they are insufficient to explain peace. Cultural technologies allow humans
to solve the first-order cooperative dilemma. Yet, they introduce another, second-order

cooperative dilemma in its place. It seems we are back to square one.

Our solution is to view cultural technologies as technologies specifically designed to leverage
reputation. Cultural technologies need not lead us back to our starting point, because
second-order cooperation need not be as hard-to-solve as first-order cooperation. Humans can
design cultural technologies which: (i) provide sufficient incentives for the hard-to-solve
cooperative dilemma, and (ii) are themselves underlain by an easy-to-solve cooperative dilemma,
that can be stabilized by reputation. When this is the case, cultural technologies (and reputation)

are sufficient to explain peace (see Figure).
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Figure: An explanation for peace through cultural technology.

Informal leaders, for instance, seem decidedly incentivized by reputation. Across small-scale
societies, leadership is associated with social status and prestige (Garfield et al., 2021). Leaders

tend to enjoy high social capital (Glowacki & von Rueden, 2015), and high social and material



benefits (Garfield et al., 2020; Gurven et al., 2000; Sugiyama, 2004; von Rueden, 2014). Leaders
have a lot to lose by defecting. If they cheat, and promote self-serving warfare at the expense of

the collective, they stand to lose their very position, and all its accompanying benefits.

In line with the author’s account, there is nothing specific about peace or peace-making cultural
technologies. Cultural technologies allow humans to scale up cooperation—beyond the limited
scope of what can be achieved with reputation alone. Our complement further clarifies the
“ironic” logic of peace uncovered by the author. Peace with another group is just one instance of
large-scale cooperation. War along that group against another coalition is another such instance.
Both depend on the ability to stabilize cultural technologies, that is to solve a second-order

cooperative dilemma.

We can derive testable predictions from this idea. Cooperation is not infinitely scalable, because
second-order cooperation cannot be made infinitely cheap and still provide sufficient incentives
for first-order cooperation. We expect higher ability to establish peace-making cultural
technologies, and therefore peace, when individuals have a stronger incentive to invest in their
prosocial reputation—e.g. in longstanding communities, in which the shadow of the future looms
large (Axelrod & Hamilton, 1981; Ostrom 1990), or in contexts of material security, in which
individual’s immediate needs are already met (Lie-Panis & André 2022, Mell, Baumard & André

2021).
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