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Power in economic games

Eric van Dijk', Carsten KW De Dreu"

Economic games offer an analytic tool to examine strategic
decision-making in social interactions. Here we identify four
sources of power that can be captured and studied with
economic games — asymmetric dependence, the possibility to
reduce dependence, the ability to punish and reward, and the
use of knowledge and information. We review recent studies
examining these distinct forms of power, highlight that the use
of economic games can benefit our understanding of the
behavioral and neurobiological underpinnings of power, and
illustrate how power differences within and between groups
impact cooperation, exploitation, and conflict.
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Introduction

In economics, power is often viewed as the decision-
maker’s ability to pursue his or her preferred outcome in a
social interaction. This perspective connects power to
(inter)dependence [1], and the notion that the power of
actor A over B is a function of the degree to which B
depends on A for valuable resources [2]. An important
step to understand and analyze the influence of power on
social relations has been made with the advent of game
theory [3]. Game theory offers a mathematically rigorous
approach to strategic behavior and depicts interdepen-
dence as a set of strategies that agents (individuals, or
groups) can follow in a format that explicates the out-
comes for all parties. In the well-known Prisoner’s
Dilemma (PD), for example, each agent decides between
two actions, cooperation and defection, and the action-
pair determines the outcome of both agents, thus render-
ing them interdependent. Furthermore, in the PD, itis in
each agent’s best interest that the other agent acts against
their own best interest (choosing cooperation rather than
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defection). To persuade or force others to act against their
own best interest requires power, and herein may lie the
motivation for people to seek power, maintain and protect
their power, and use their power to their advantage.

Sources of power in economic games
Psychology has identified different sources of power,
including coercive power, reward or punishment power,
and expert and informational power [4]. Economic games
offer a tractable and unified framework for operationaliz-
ing sources of power as a result of asymmetric availability
of information, strategies, or outcomes across agents that
together determine the social game they are ‘playing’. For
example, agents can be considered more powerful when
their own actions and strategies determine the outcome of
a social interaction more than those of the other agents
(asymmetric dependence). Relatedly, power can be a result of
outside options that enable agents to solve a situation
independent of others, and simply leave a social interac-
tion ( power to reduce dependence, and related to Best Alter-
native to Negotiated Agreement; BATNA [5]). Power can
also stem from the ability of an agent to decrease (punish)
or increase (reward) the outcomes of others ( punishment or
reward power). And lastly, power results from agents
having more knowledge about the action space, out-
comes, and state of the game, allowing them to strategi-
cally use this knowledge, for example, to persuade others
to act against their own interest (izformation power).

Asymmetric dependence

Asymmetric dependence in economic games is modeled
by assuming that the actions of one agent have more
impact on the result of a social interaction than the actions
of the other. In the most extreme case, one agent has full
control over the outcome, while the other is powerless.
This is the case in the so-called Dictator Game (DG) [6].
In the DG one agent (the ‘dictator’) makes an offer to
allocate a resource (e.g. $10 or one hour of work) between
herself and a receiver. The receiver has no choice other
than to accept. In a variation of this game, the Ultimatum
Game (UG), the recipient gets the possibility to reject the
offer with the consequence of both players ending up
with zero outcomes (e.g. $0 or one hour of work for each of
them) [7]. Recipients are usually being offered less in the
DG than in the UG [8], showing that power asymmetries
matter for social choice.

Interestingly, and in violation of standard economic theory,
even dictators in the DG often offer a considerable share of
the resource. Even when people have ‘absolute power’ they
are willing to take another’s interests into account when
making decisions. Research on Delta Games, in which
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upon rejection the outcomes for both players are multiplied
by d (0 < § < 1), evensuggests there isa bonus to having no
power as compared to low power. Recipients who are
absolutely powerless (§ = 1; comparable to the Dictator
Game) are offered more than when they have only a limited
amount of power (e.g. §=0.9), a finding that can be
explained by the evoked responsibility individuals feel
for those who fully depend on them [9].

Power to reduce dependence

Recent work has started to allow players to choose new
interaction partners, invest resources to avoid being
dependent on others, or even leave the game entirely.
Partner choice creates strong selection pressures on
behavior [10]. In social dilemma games, like the PD, it
allows cooperators to leave defectors and search for like-
minded cooperators, which in turn motivates defectors to
start cooperating [11,12]. This can promote the building
of cooperative social networks that possibly already char-
acterized human societies at an early point in history [13].
Yet in other environments, like a cheating game, it allows
liars to better find likeminded liars, exerting pressure on
the sustainability of honesty in groups [14,15°]. Exiting,
and leaving the game entirely may threaten collective
welfare [16]. A recent study showed that people are
willing to pay a premium to free them from the depen-
dence on other’s actions [17]. This research shows that
paying for independence allows agents to avoid the free-
rider problem that often comes with social interactions.
Yet, the ability to pursue individual solutions for shared
problems can have adverse effects on cooperation and
social welfare. In such situations, cooperation may be
sustained by taking away the power to choose.

Punishment and reward power

Research on punishment power has mainly focused on
social dilemma games like the Public Good Game (PG),
an N-person extension of the 2-person PD. It shows that
people often use their punishment power to indirectly
‘force’ those into cooperation who initially refuse to
cooperate with the group, even at a cost to themselves
(i.e. costly punishment) [18]. People do so even when
they themselves are not directly affected by the outcome
of a social interaction (third party punishment [19]).
Costly punishment can be motivated by a concern to
correct the other’s behavior, and deter norm violations
and free-riding on future occasions [20,21]. Experiments
suggest that costly punishment can also be driven by
emotions, including anger and spite. For example, when
an action is perceived as unfair, people may reject or
punish the action (willing to forego a positive reward
themselves or spend own additional resources) out of
anger [22,23].

Whereas giving agents punishment power may thus be
helpful in preventing free-riding and the breakdown of
cooperation, it can also backfire. When punishment power
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is equally divided across agents in PG games it invites
retaliation, cycles of revenge [24], or leads to negative
reputation [25°°]. One way to circumvent this is the
delegation of decision power to an authority via an
explicit election procedure [26]. Further, individuals
are willing to transfer power to fellow group members
and, because of this, groups create endogenously emerg-
ing hierarchical power structures that better sustain coop-
eration [27]. Such a delegation may also take the form of
pooled punishment systems in which — before being
informed of others’ contribution decisions — individuals
contribute resources to centralized systems that are
designed to implement punishment to those who will
not cooperate [28]. Relatedly, research suggests that
individual group members are willing to forgo own pun-
ishment power to install a ‘gun for hire’, that is, to
delegate punishment power to a third party or a punish-
ment mechanism that is granted the authority to punish
the low(est) contributors [29]. Even without explicit
pooling or delegation, however, tacit coordination may
single out specific group members to do the punishment.
For example, if the costs of punishment differ, those
group members with the lowest costs to punish may be
the ones to exert their punishment power the most
[30,31].

Anticipation of the negative consequences of exerting
one’s punishment power may lead power holders to
employ alternative ways, such as using reward to encour-
age desirable actions rather than using punishment to
deter unwanted actions. A reluctance to be responsible for
harming others [32] or fear of obtaining a negative repu-
tation [25°°] may favor the use of rewards rather than
punishments, and using rewards may be as effective as
punishments [33]. However, the use of reward power and
its underlying motives are not as well understood as the
use of punishment power. Moreover, when and how
people decide to use punishments and/or rewards to
influence the social interaction is unclear. Research on
third-party punishment and compensation games, in
which observers have the power to punish the offender
and/or to compensate the victim, has shown that obser-
vers sometimes rather compensate than punish; a decision
that has been related to empathic concerns [34]. Other
studies, using a neuro-computational approach, demon-
strated that participants were willing to incur costs to both
punish and compensate in response to unfairness, but also
that participants were more likely to punish than to
compensate and were willing to spend more on punish-
ment when they themselves were victims than when
someone else was hurt [35°].

Information power: private information and deception

The consequences of information asymmetry are nicely
illustrated by George Akerlof’s [36] example of lemon
markets: Knowing the true value of a car, used car dealers
have an incentive to overstate its quality. Since buyers are
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less able to check the state of the car before buying, they
can be tricked into paying more than they would, had they
known the car’s true value. Information asymmetries and
resulting power asymmetries lie at the heart of the Prin-
cipal-Agent (P-A) problem [37,38], where the outcome of
a ‘principal’ depends on the effort (or decisions) of an
‘agent’, while the agent’s outcome depends on the
principal’s decision to compensate the agent contingent
on her effort. P-A games model the relation between
managers and their employees, between elected officials
and citizens, or a client and a lawyer.

Asymmetric information and incomplete monitoring
result in power asymmetries and a dilemma for the
principals who have to determine how to treat the agents
without being able to verify whether agents truly invested
the effort. Possible solutions include contracts (e.g. buy-
back insurances for used cars) and power control mecha-
nisms that principals can use to restrict their agent’s
option space (e.g. setting a minimum presence require-
ment for employees). Research shows that principals are
often reluctant to restrict the behavioral options and that
doing so can have hidden costs. Apart from the fact that
agents may rebel against such restriction of their freedom
of choice [39], it may lead to distrust among agents and a
crowding out effect of intrinsic pro-social attitudes that
reduce subsequent effort [40].

Some studies provided the principal with an information
advantage such that the agent only knows his/her own
outcomes without being able to see the earnings of the
principal. In such settings, principals are more likely to
exploit the agent by misrepresenting information to guide
the agent to act in service of the principal [41]. Similar
findings emerged from studies using the UG with infor-
mation advantages to one of the parties involved. For
example, proposers were given more information about
the true value of the resource than receivers, and were
allowed to (honestly or dishonestly) communicate the
value of the resource when making their offer. Results
show that proposers are often willing to exploit this
information advantage and misinform rather than truly
inform their receiver [42]. Such abuse of information
power reduces with increased chances of deceit detection
due to monitoring [43°°]. While this suggests that bargai-
ners may only refrain from deception when fearing their
deception might be revealed with adverse consequences,
other research showed that bargainers also refrain from
deception if the recipient is low in power. In this case,
using one’s information power is not necessary since the
asymmetric dependence allows one to increase the own
outcomes even without deception [44].

Similar issues have been studied in Sender—Receiver
Games, also known as Deception games [45]. In these
games, Receivers can choose between two or more
options that vary in the extent to which they are beneficial

to the Receiver or the Sender. The Receiver, however, is
unaware of the differential outcomes of the options and
for this purpose has to rely on the Sender, who does know
about the distributions for all options. The information
advantage gives the Sender the power to misinform the
Receiver. Here too, the power to mislead is often exerted
and Senders misinform to benefit themselves at the
expense of the Receiver (although some also lie to benefit
the receiver) [46].

Conclusions

Economic games offer an elegant operationalization of
the various sources of power identified in psychology,
including asymmetry in dependency, the power to
reduce dependency, punishment and reward power,
and information power. The economic game approach
to power can be easily be used and extended to three
distinct areas of inquiry. First, because of its simplicity
and focus on decision making, economic games are
useful in combination with neuroscientific methods (like
functional magnetic resonance imaging) to elucidate the
neurobiological underpinnings of (different types of)
power on decisions making and strategic choice. Indeed,
recent work using economic games identified neuronal
structures and hormonal modulation underlying power-
related changes in fairness, trust, or aversion to social
responsibility [47,48°,49°50,51]. Second, power has been
studied extensively in games between individual agents
or within groups of agents. Power differences also
emerge and exist in multi-level interactions where indi-
viduals are nested in groups that are, in turn, nested in
intergroup systems [52,53]. Economic games can be used
to test how power differences within and between
groups alone and in combination influence individual
and group-level decision-making, allowing to study the
escalation or de-escalation of intergroup competition,
exploitation, and conflict. Third, the specified outcomes
structure of economic games can facilitate the study of
cross-country and cross-cultural differences [54,55], and
thereby help to expand the knowledge of how power
affects (economic) behaviors in different societies.
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