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Broad definitions of enforcement are unhelpful
for understanding evolutionary mechanisms of

cooperation
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A recent review brings much needed attention to the generally
underappreciated importance of enforcement for the evolution of
cooperation at all levels of biological organization'. Our under-
standing of the evolution of cooperation is limited by a focus on
kin selection’ rather than on explanations based on direct fitness
benefits** and enforcement"”.

Agren et al.' highlighted that enforcement, one of four evolu-
tionary mechanism that can generate evolutionarily stable levels of
cooperation®, can affect interactions between parties with conflict-
ing fitness interests at all levels of organization from intracellular
to societal. However, their definition of enforcement as “an action
that evolves, at least in part, to reduce selfish behaviour within a
cooperative alliance” seems to be an impractical ‘umbrella defini-
tion’ that covers virtually the entire field of cooperation, not merely
that explained by shared genes. This renders alternative evolution-
ary explanations indistinguishable, which is, in our view, detrimen-
tal to a profound comprehension of the evolution of cooperation.
For instance, Agren et al.' explicitly include reciprocal altruism
and tit-for-tat, partner choice, interspecific mutualisms and apop-
tosis (which is classified as self-enforcement) in their enforcement
concept. We maintain that such a broad perception introduces two
unfortunate flaws.

The first is a semantic problem. Transforming everyday terms
into technical language with a specific meaning that deviates from
its common connotation leads to misunderstandings within and
especially between fields’. Enforcement is commonly used to refer
to an action involving manipulation by force to the benefit of an
actor at the expense of a receiver, and this meaning can be main-
tained regardless of whether we are interested in the action of an
individual, cell or molecular element.

The second is a conceptual problem: most social interactions
involve some sort of manipulation, because fitness interests rarely
converge completely between interaction partners®’. Nevertheless,
not all manipulation is enforcement. It is essential, in fact, to dif-
ferentiate between alternative forms of manipulation that involve
either enforcement or the provision of incentives. Both are meant to
increase the propensity of the recipient of an action to behave in the
actors’ interest. In the case of enforcement, this manipulation works
if the recipient fares better by conceding to the coercion—that is,
the costs of being subjected to the force are higher than yielding
the requested service to the oppressor. In contrast, if an actor pro-
vides an incentive to a recipient, the latter will behave in the for-
mer’s interest because this act will provide a benefit in itself. Hence
it makes sense to differentiate whether an actor imposes costs to a

receiver to ‘enforce’ a beneficial response, or provides an enticement
to a receiver to ‘incentivize’ a response, which will then be beneficial
to both. The usefulness of this differentiation has been illustrated
by reproductive skew models developed to account for dominants
either threatening eviction of subordinates, which is manipulation
via enforcement, or conceding a share of reproduction to them as
an incentive to remain in the association and continue to cooperate,
which reflects manipulation via incentives'®'.
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