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Abstract
The paper examines whether an institution has a differing impact on cooperation 
if it is introduced by a representative of the affected subjects rather than exoge-
nously imposed. The experimental design controls for selection effects arising from 
the endogenous policy choice. The treatment varies whether the decision-maker is 
elected or randomly appointed. There is evidence of a large democracy premium 
in the sense that endogenously chosen institutions lead to more cooperation than 
identical exogenous institutions, but only if the group leader is democratically cho-
sen. Especially the subjects who initially did not prefer the policy are more likely to 
cooperate if it was brought about by an elected representative. There is no democ-
racy premium for randomly appointed group leaders.

Keywords  Laboratory experiment · Representative democracy · Collective decision-
making · Social dilemma · Legitimacy
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1  Introduction

Does the way a law is implemented influence its effectiveness? An experiment is 
used to quantify the behavioral difference between externally imposed institutions 
and those that are implemented through a democratic procedure. This behavioral 
difference has been coined democracy premium: When holding information and 
group composition constant, there is an increased willingness to cooperate after 
an institution was introduced through a democratic procedure.

That a central authority can effectively improve cooperation is a stylized fact in 
experimental economics. However, most studies take these institutions as exoge-
nously given. Recently, many experiments studied endogenous institutions which 
do not “fall from heaven” but are introduced by the affected parties themselves. 
The process that leads to an institutional setting might well influence to what 
extent it can fulfill its societal purpose. Should a law that was effective in one 
instance also be assigned in other situations? Consider the progressing European 
integration as an example. Is a reform introduced in a member state as effective 
when it is de facto prescribed from an external authority such as the “Troika” as 
if it was introduced autonomously by the elected national government?

Previous studies found inconclusive evidence regarding the existence of a 
democracy premium in direct democracies (Dal Bó et  al., 2010; Sutter et  al., 
2010; Vollan et  al., 2017; Gallier, 2020). This study focuses on representation 
as another aspect of democratic decision-making. Indirect democratic procedures 
are commonly used: nations, firms, and clubs typically delegate at least parts of 
their decision-making processes to representatives. The paper contributes to two 
central questions: Is there a democracy premium when a representative chooses 
the relevant institution? And does the democracy premium depend on how the 
representative came into office? The two experimental treatments address the sec-
ond question. The treatment variable is the way the group leader is appointed: 
via election or lottery. The treatments are therefore called indirect democracy 
(ID) and random dictator (RD). Indirect–or representative–democracy is the most 
common form of democracy today (Alizada et  al., 2021). Using lots to assign 
political roles, also known as sortition, dates back to Athenian democracy, where 
it was promoted by Aristotle to achieve the democratic ideals of equality and fair-
ness more effectively than elections (Barnes (1984)).

The experiment has three stages. The first stage of the experiment consists of 
a prisoners’ dilemma played in small groups. In the second stage, subjects form 
preferences about a payoff modification for their group in the final stage. The 
modification transforms the prisoners’ dilemma into a coordination game, which 
makes both defection as well as cooperation incentive-compatible. In the indirect 
democracy treatment, subjects elect a group representative, whereas the group 
leader is determined by chance in the random dictator treatment. The leader’s 
preference about changing the payoffs becomes binding for the group but is only 
considered in 50 percent of the cases. If it is not considered, one of the two games 
is randomly assigned to each group for the third stage. This design feature–first 
introduced by Dal Bó et al. (2010) (hereafter: DFP) – can control for information 
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and selection effects and thus allows a clean estimate of the democracy premium. 
Cooperation rates before and after the vote are analyzed conditional on individual 
policy preferences and the outcome of the random intervention to estimate the 
democracy premium for both treatments separately.

I find that the payoff modification significantly increases cooperation and even 
more so when introduced by an elected representative. Moreover, the difference 
between the treatments is striking. There is a substantial effect of endogenous choice 
in the representative democracy: 78 percent of the increase in cooperation can nei-
ther be attributed to the payoff change itself nor to differences in group composition 
and thus remains as the democracy premium. In contrast to DFP (2010) especially 
those who initially do not prefer the coordination game respond strongly to a demo-
cratic payoff modification with an increased willingness to cooperate. Conversely, 
the randomly appointed leader in the second treatment does not cause an increase 
in cooperation beyond the exogenous payoff modification. The effect of the random 
dictator is negative because cooperation is further decreased in the case of endog-
enous non-modification. The results have important implications for policy-making 
but also for the methods used in experimental economics.

The remainder of the paper is structured as follows. Section 2 reviews the related 
literature focusing on the effects of endogenous formal institutions in economic lab-
oratory experiments. Section 3 presents the design of the experiment, including test-
able hypotheses. The analysis and results are presented in Sect. 4. Finally, Sect. 5 
discusses potential explanatory approaches from economic theory and concludes.

2 � Related literature

The focus of this paper lies on formal institutions that are exogenously enforced in 
the form of law or other regulation, as opposed to informal sanctions, which are 
maintained privately. Elinor Ostrom laid the groundwork for the experimental study 
of self-governance as a way of overcoming collective action problems (e.g. Ostrom 
(1991, 1992)). By now, there is a large and growing body of experimental litera-
ture exploring the key factors that influence cooperative behavior in societies. These 
studies suggest that the implementation of an institution matters in addition to the 
institutional design itself. A central result from previous lab experiments on such 
institutions is that direct democratic participation rights increase subjects’ contribu-
tions to a public good, ceteris paribus.1

1  Various authors have taken the search for effects of endogenous institutions in public goods games 
to the field. Cavalcanti et al. (2010) find that public deliberation increases the willingness to contribute 
to projects for the management of common resources among Brazilian fishermen. Other studies such 
as Bonin et al. (1993), Bardhan (2000), Black and Lynch (2001), and Fearon et al. (2011) find similar 
results in settings ranging from irrigation rules in rural India to workplace decisions of manufacturing 
businesses in the USA: participation rights increase compliance, productivity, and satisfaction. Grossman 
and Baldassarri (2012) find that subjects electing leaders contribute more to public goods than subjects 
who were assigned leaders through a lottery.
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The evidence about the influence of participation rights on cooperation levels is 
based mainly on public goods experiments, where democratic structures are imple-
mented into the policy selection process by allowing participants to vote on different 
proposals directly (see Chaudhuri (2011) for a survey of the literature on coopera-
tive behavior in public goods games and Bó and Pedro (2014) and Dannenberg and 
Gallier (2020) for the literature on endogenous institutions). Tyran and Feld (2006) 
show that an endogenously chosen non-deterrent law reduces free-riding behavior. 
The experiment varies the severity and enaction of a monetary punishment on free-
riding. An exogenously implemented mild law does not significantly increase com-
pliance compared to the game without law. In the endogenous treatment, individuals 
mostly vote in favor of the mild law, and the contribution rate is significantly higher 
than without law (Tyran and Feld, 2006). Sutter et al. (2010) present additional evi-
dence that participation rights reinforce cooperation. Subjects vote for a decentral 
punishment or reward mechanism. The endogenous choice is associated with higher 
contributions for any given institution compared to an identical mechanism imple-
mented through an external authority (Sutter et al., 2010). Markussen et al. (2014), 
Kamei et al. (2015), Dannenberg et al. (2020) find that endogenously chosen sanc-
tioning mechanisms improve public good provision. However, the experiments pre-
sented so far in this section cannot isolate a pure democracy premium. The vote 
entails a signaling component and reveals information about the group composition 
and subjects’ preferences in the endogenous case. Conditionally cooperative play-
ers are likely to respond to this signal and adjust their behavior accordingly. Fur-
thermore, because of the democratic policy selection, the institution is not randomly 
assigned, and the estimated differences between exogenous and endogenous assign-
ment are potentially biased by self-selection. Both self-selection and information 
as confounding factors are mitigated using the experimental design presented in 
Sect. 3.1.

The experimental mechanism employed in the present study was first introduced 
by DFP (2010). It avoids a self-selection bias in experiments investigating the effect 
of democracy. Subjects are allowed to vote on a fixed policy proposal, but this 
democratic choice is overruled by a random computer decision in 50 percent of the 
cases. This strategy makes it possible to control for unobservable characteristics that 
influence both voting decisions and cooperative behavior. DFP (2010) find that even 
when controlling for selection, endogenous and exogenous institutions have a differ-
ing impact on cooperation. The authors find evidence of a democracy premium: a 
cooperation-enhancing influence of democratic institutions beyond the instrumental 
effect of the policy choice. Sutter et  al. (2010) obtain contradictory results using 
a similar randomization mechanism: whether the vote was considered has no sig-
nificant influence. The authors conclude that the institutional design itself influences 
behavior and not its democratic implementation. Kamei (2016) follows the rand-
omization mechanism suggested by DFP (2010) and finds not only a direct democ-
racy premium but also pro-social behavioral spillovers from democratic procedures: 
Those involved in an endogenous institution formation keep their increased coopera-
tiveness even in a following setting without democracy. Gallier (2020) combines the 
experimental techniques used in Tyran and Feld (2006) and DFP (2010). He finds 
ambiguous results regarding the democracy premium: overall, contributions to a 
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public good are higher if a sanctioning institution is democratically implemented. 
However, the difference is driven mainly by self-selection and information effects, 
which the identification strategy can precisely estimate. Only for the subjects that 
initially did not prefer the institution does an actual democracy premium exist. Vol-
lan et al. (2017) find the opposite of a democracy premium in China. Instead, the 
Chinese subjects are more prone to comply with an exogenous policy. The authors 
attribute this result to a culture of obedience towards authority. No positive democ-
racy premium has been found in a representative democracy yet (Castillo et al. 2017; 
Kamei, 2017).

The treatment variation presented in this paper directly links to the strand of liter-
ature on the differences between elected and appointed leaders. A regularity already 
established in the literature is that elected leaders behave more pro-socially than ran-
domly appointed ones for several reasons, e.g., because the election functions as a 
screening tool, because it creates accountability or because the leaders demonstrate 
reciprocity towards voters (Brandts et  al., 2006; Hamman et  al., 2011; Corazzini 
et  al., 2014; Brandts et  al., 2015; Marcin et  al., 2019; Drazen and Ozbay, 2019). 
The threat of reelection is not present in the paper here, such that the design is most 
closely related to Drazen and Ozbay (2019), who compare the behavior of elected 
and non-elected leaders in a citizen-candidate model setting and find that only the 
elected representatives demonstrate reciprocity towards the citizen. What differenti-
ates this paper from the previously cited studies is that here the leader takes only 
one decision on behalf of the other subjects but then continues to act as a regular 
group member. Furthermore, voters have been found to be more satisfied and sus-
tain higher cooperation if they were involved in selecting a leader (Rivas and Sutter, 
2011; Andreoni and Gee, 2012; Mechtenberg and Tyran, 2019). Section 3.3 returns 
to the findings from the literature presented in this section and how they inform the 
hypotheses for the experiment conducted in this study.

3 � The experiment

3.1 � Experimental design

The aim of the experiment is first to investigate whether a policy that a group leader 
actively chose induces more cooperation than the same policy implemented via an 
exogenous mechanism, and second whether in addition the way the leader making 
the endogenous choice comes into office influences subjects’ willingness to cooper-
ate. Both questions are answered using a between-subjects design. The first is inves-
tigated using the identification strategy developed by DFP (2010). For the second 
part of the research question, the treatment varies how the leader is chosen: through 
an indirect democratic process [ID treatment] or randomly appointed [RD treat-
ment]. The experiment consists of three stages (see Fig. 1).

The games are based on a standard prisoners’ dilemma, in which players can take 
one of two actions: cooperate and defect (see Table 1).2 The prisoners’ dilemma has 

2  To preserve neutral framing the actions are labeled A and B in the experiment’s instructions.
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a unique symmetric Nash equilibrium where both players defect. Following DFP 
(2010), ten rounds of the prisoners’ dilemma are played in the first stage with ran-
dom rematching of pairs within groups for every round. The groups are made up of 
four players and remain together over the entire session. When deciding on an action 
in the prisoners’ dilemma, players do not know with whom they are paired. But after 
each round, as announced in the instructions, they are informed who their opponent 
was and what action each group member chose.

In the following vote stage, subjects make one or two decisions, depending on the 
treatment.3 In both treatments, subjects first decide whether they want to change the 
payoff of their group to a coordination game for stage 3 or remain with their group 
in the prisoners’ dilemma. The coordination game has a Pareto-superior Nash equi-
librium in mutual cooperation (A,A). However, (B,B)–mutual defection–remains a 
Nash equilibrium in the coordination game as well. Every subject privately states a 
preference whether to implement the payoff modification or not. This decision will 
matter if she becomes the group leader. Second, the leader is determined according 
to the treatment. In the democracy treatment (ID), to elect the representative players 
privately announce another group member’s player identification number without 
knowing her preference for modification. There is, however, complete information 
about the actions of every group member in the first ten rounds of the experiment. 
The player who is named most often in a group is elected as representative with 
plurality rule. Any tie is broken by the computer. In the random dictator treatment 
(RD), players do not vote for the representative. Instead, one player from each group 
is selected by a lottery placing the same probability on every subject. This way 
every small group has a leader, either randomly appointed or democratically elected, 
and this leader has stated a game choice for stage 3, which becomes binding for the 
group.

Analogous to DFP (2010), each leader’s preferred game is implemented with 
a 50 percent probability. If it is not implemented, the computer chooses either the 

Fig. 1   Sequence of the Experiment

Table 1   Prisoners’ Dilemma 
(left) and Coordination Game 
(right)

Player 1 Player 2

A B A B

Player 1 A 50, 50 30, 60 A 50, 50 30, 48
B 60, 30 40, 40 B 48, 30 40, 40

3  As noted by a referee, observed differences in behavior between the treatments could in principle also 
be triggered by the difference in the number of choices subjects make: one in RD, two in ID.
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prisoners’ dilemma or coordination game for the group, again with a 50 percent 
probability for each game. Consequently, there are four conditions under which 
subjects play stage 3 (see Fig. 2): payoffs modified to a coordination game by the 
group leader (EndoMod) or by the computer (ExoMod), and the unmodified prison-
ers’ dilemma game either chosen exogenously (ExoNot) or by the leader (EndoNot). 
The twofold random intervention makes it possible to compare groups whose lead-
ers decided in the same way but ended up in different conditions. The intervention 
is crucial to control for self-selection. Assuming there are unobservable player char-
acteristics that increase both the preference for the coordination game as well as the 
willingness to cooperate, the treatment assignment is non-random whenever subjects 
choose their own payoff structure (by voting or otherwise). However, as DFP (2010) 
show, once the analysis conditions on an individual’s modification preference and 
the implemented payoff structure, correlated unobservable characteristics are con-
trolled for. After the vote stage, subjects are informed about the leader’s player ID 
and game choice, whether the choice was considered, and the game the group will 
ultimately play in the last stage. Consequently, the experimental design controls for 
payoff modification preferences via the strategy method and holds information con-
stant across outcomes. The respective game is then played for another ten rounds in 
stage 3.

3.2 � Self‑selection and information effects

Two aspects of the design are worthy of discussion, as they are inherently rel-
evant to all experiments on endogenous institutions: self-selection and informa-
tion effects. The main confounding factor of experiments investigating democracy 
is self-selection: whenever a policy is endogenously introduced, participants select 
into the treatment by definition. Naturally, players vote for the policy that is aligned 
with their preferences, making it difficult to compare the impact of different insti-
tutional designs since the assignment is not random. Cooperative subjects are more 
likely to prefer the policy that fosters cooperation. Self-selection thus leads to an 

Fig. 2   Four Possible Vote Stage Outcomes (adapted from DFP (2010))
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overestimation of the effect of endogenous policy selection since the voting decision 
and behavior are positively correlated (DFP, 2010). The randomization and elicita-
tion of modification preference are introduced into the experiment to eliminate the 
self-selection effect from the analysis. The individual vote for or against the pay-
off modification can serve as a control for unobserved underlying characteristics 
influencing the willingness to cooperate. This design holds the advantage that the 
results of subjects that voted in the same way and ended up with the same game, but 
through a different mechanism, can be compared. DFP, (2010)’s identification strat-
egy relies on the assumption that groups with an identical distribution of votes for 
and against modification also have identical preferences about modification and thus 
cooperation. If their behavior differs, this is attributed to the way the modification 
was implemented.

The second confounding factor that the design controls for is information. Sutter 
et al. (2010)’s as well as DFP (2010)’s main experiment involve instructing subjects 
about their group’s choice only in the endogenous case, thereby straining the ceteris 
paribus assumption: not only does the institution’s implementation differ between 
the endogenous and exogenous condition, but also the information provided. One 
can argue that this information is an essential part of a democratic institution, and 
the asymmetry between the outcomes should not be erased. But in this case it is 
not possible to truly isolate the democracy premium from information effects. Gal-
lier (2020) systematically varies the informational content in the exogenous condi-
tion and finds that the information effect is a significant driver of heterogeneities 
in responses to the policy implementation. In the present experiment, subjects are 
thus informed about the leader’s choice in the endogenous and in the exogenous out-
comes. The design ensures that there are no differences in the amount or quality of 
available information between the endogenous and exogenous vote stage outcomes 
that subjects could condition their behavior on in the following rounds, except 
with regard to the policy implementation according to the treatment. If the leader’s 
choice of game was revealed only in the endogenous condition, subjects would be 
able to update their beliefs about their group members in a way that the subjects in 
the exogenous case could not. Holding the available information constant across out-
comes means that observed differences can be attributed to the intrinsic difference 
between democratically and exogenously introduced policies. I consider this a con-
servative estimate of the democracy premium because both above-mentioned related 
factors inherent to democratic processes are controlled for.

A potential limitation of the experimental design is that the identification strategy 
requires making use of the strategy method instead of a direct response mechanism. 
Because all subjects decide on their preferred policy before learning whether they 
became group leader and whether the decision was considered, the behavioral effect 
of the endogenous condition may be somewhat diluted. In a “hot” decision environ-
ment, the response to the decision-making procedure could be expected to be more 
pronounced.4 Moreover, all vote stage outcomes, including the endogenous ones, 

4  There is mixed evidence on the influence of the elicitation method on behavior in experiments. See 
e.g., Brandts and Charness (2000); Brosig et al. (2003); Fischbacher et al. (2012)
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could be perceived as fundamentally exogenous, since in each case the computer 
first decided whether to override the leader’s decision or not. However, these factors 
can be expected to lead to an underestimation of the “true” democracy premium, if 
they matter at all.

3.3 � Hypotheses

Following previous literature and the discussion in this section so far, we can formu-
late specific hypotheses to be tested by the experiment. Unless explicitly stated, all 
hypotheses apply to both treatments and are tested separately and between subjects.

It is a weakly dominant strategy for subjects in both treatments to choose the 
game they truly prefer, a necessary assumption for the identification strategy. The 
individual game choice never influences who becomes the group leader: the game 
preference of a subject remains private information during the election in ID, and 
leaders are chosen randomly in RD. Hence, there is no incentive to misrepresent 
game preferences for the sake of becoming group leader, and the game choice is 
strategy-proof in that regard. Furthermore, the optimal choice between the games 
does not depend on the treatment.

Which game is preferred depends on a subject’s beliefs about the other group 
members’ actions in the coordination game and their own player type. Following 
previous literature on the public goods game – which presents a social dilemma 
situation like the prisoners’ dilemma – as surveyed by Chaudhuri (2011), we can 
assume there to be three player types: unconditional cooperators who always play A, 
conditional cooperators who prefer to play A if they believe their opponent will do 
the same and B otherwise, and defectors who play B regardless. Most studies found 
that the majority of subjects are conditional cooperators. It is thus a reasonable 
assumption for subjects of all three types to believe that they are paired with con-
ditional cooperators. In the prisoners’ dilemma, the behavior of conditional coop-
erators will depend on their actual group composition: if there are other (un-)con-
ditional cooperators in the group, the outcome (A,A) may be played, even though 
there is the constant temptation to deviate to the dominant strategy of playing B, 
which the defectors certainly choose. If a conditional cooperator is paired with one 
or more defectors, she will reciprocate by playing B as well.5 Therefore, the likeli-
hood of observing cooperative behavior in stage 1 decreases disproportionately in 
the number of defectors in each group. As DFP (2010) note, whether or not a subject 
prefers to modify the payoffs for stage 3 depends on what equilibrium they expect to 
coordinate on in the coordination game. A defector is weakly better off in the prison-
ers’ dilemma: since she always plays B, in equilibrium she will have the same payoff 
in both games, but can expect a higher gain off equilibrium should she meet a coop-
erating subject. On the contrary, all conditionally and unconditionally cooperative 

5  As long as a conditional cooperator believes the probability of her opponent to play A is at least 5
6
 , she 

should cooperate in the coordination game.
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subjects at least weakly prefer the coordination game over the prisoners’ dilemma as 
it turns mutual cooperation into an equilibrium.

Hypothesis 1  A subject who is cooperative in stage 1 is more likely to have a prefer-
ence for payoff modification than an uncooperative subject.

The experiment is able to test three factors influencing cooperative behavior that 
are identified in the literature on the effects of elected leadership: selection of more 
cooperative leaders, intrinsic motivational changes of elected leaders’, and changes 
in voter behavior in response to the decision-making process (Drazen and Ozbay, 
2019). While the emphasis is on the latter, which includes the democracy premium 
phenomenon, the former two aspects are also testable using the experimental design 
at hand.

First, according to the selection factor, it is to be expected that groups in ID 
elect the most cooperative subject as representative (Hamman et al., 2011). It fol-
lows directly from Hypothesis 1 that the highly cooperative subjects should vote 
for another cooperative subject. Subjects who are conditional cooperators and play 
equilibrium strategies in which they defect in the prisoners’ dilemma but cooperate 
in the coordination game are better off under the modified payoffs and should thus 
vote for a more cooperative subject as well. Only subjects who always defect can 
have a weak preference for another non-cooperative subject as representative under 
the assumption that she will not modify payoffs and that there are some other sub-
jects in the group who cooperate off the equilibrium path. In short, only off-equilib-
rium beliefs justify having strong preferences for either the unmodified payoffs or an 
uncooperative representative.

Hypothesis 2  In treatment ID, cooperative players are more likely to be elected as 
representatives.

Second, elected leaders have been shown to act less selfishly than randomly cho-
sen leaders (Drazen and Ozbay, 2019). This can be tested via a comparison between 
the two treatments.

Hypothesis 3  In stage 3, leaders in ID behave more cooperatively than leaders in 
RD.

Third, the response of the voters to the implementation process is at the heart 
of the paper. Rational choice would predict subjects to be indifferent between the 
decision-making procedures as long as the outcome, including the information 
revealed about other players’ preferences, remains constant. However, as discussed 
in Sect. 2, numerous empirical studies have rejected this null hypothesis in the case 
of direct democratic decision-making. We could therefore expect endogenous policy 
selection to lead to more cooperation than the exogenously imposed policy in both 
treatments (between-subjects comparison of cooperation rates in stage 3). Regard-
ing the difference between direct and representative democracy, the direct process 
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seems to be seen as carrying higher legitimacy (Olken, 2010; Towfigh et al., 2016). 
Therefore, we can expect the democracy premium to be smaller in the present set-
ting compared to DFP, (2010).

Hypothesis 4  There is a democracy premium, i.e. cooperation rates are higher when 
a policy is democratically introduced.

Finally, the treatments ID and RD serve to improve the understanding of the 
sources of the democracy premium. Two candidate transmission channels shaping 
compliance with the outcome of a decision-making procedure are legitimacy and 
authority. On the one hand, legitimacy can be narrowly defined as being derived 
from the consent of the governed through elections (Locke, 1983). More specifi-
cally, institutions which are responsive to citizens by allowing participation in the 
decision-making process carry input legitimacy (Schmidt, 2013). On the other hand, 
authority is concentrated political power, regardless of its source. If the two coin-
cide, a feeling of mutual responsibility arises. This is the case in a representative 
democracy, where authority stems from the figure of the representative herself and 
legitimacy from her democratic election. A random dictator has authority but no 
legitimacy from an election process. Compliance is described as a crucial conse-
quence of political legitimacy (Ham et al., 2017). Thus, depending on which treat-
ment corresponds to higher cooperation rates following the decision-making pro-
cess, we can isolate the more important transmission channel of the democracy 
premium between the two factors authority and legitimacy, leading to two compet-
ing hypotheses.

Hypothesis 5.a  (Legitimacy) The democracy premium is larger in ID than RD

Hypothesis 5.b  (Authority) There is no difference between the democracy premia in 
ID and RD.

4 � Analysis

4.1 � Protocol and summary statistics

12 sessions took place at Hamburg University between 2016 and 2019 with a total 
of 280 participants (140 per treatment). No subject participated in more than one 
session or treatment. Upon arrival to the lab, subjects were randomly assigned to 
a computer cubicle and received the instructions in written form.6 At the end of a 
session, participants filled out an unpaid socio-economic questionnaire including 

6  A translation of the German instructions can be found in the Electronic Supplementary Material. 
Instructions were read aloud and every subject correctly answered a set of control questions to ensure the 
instructions were well understood. Instructions for the second and third stage were handed out after the 
end of the first stage in order not to influence behavior prior to the vote.

Downloaded from https://www.cambridge.org/core. 02 Sep 2025 at 20:46:30, subject to the Cambridge Core terms of use.

https://www.cambridge.org/core


1184	 F. E. Schories 

1 3

Frederick (2005)’s cognitive reflection test, which has been shown to be strongly 
correlated with strategic sophistication (Carpenter et al., 2013).

Table 2 presents summary statistics. 106 subjects identified themselves as male, 
166 as female, and 8 subjects chose the option “other or prefer not to say”. The 
laboratory used the software hroot (Bock et al., 2014) to invite subjects from a pool 
of around 7000 registered participants recruited on the main campus at Hamburg 
University. Hence, the vast majority of subjects are full-time students. Out of those, 
around one-third of students were economics or business majors. More than a quar-
ter of the subjects stated that they had at some point taken a class in game theory. 
More than one third of the subjects answered all three of the cognitive reflection 
test’s logic questions correctly. The payment was made according to the outcome of 
two randomly chosen rounds, one from the first and one from the last stage, with an 
exchange rate of 10 points = €1. Subjects earned €9 on average which is in line with 
the mean hourly wage of €10 that the lab promises since all sessions lasted less than 
an hour. Subjects privately collected their payment in cash at the end of a session.

4.2 � Individual analysis

The following sections examine the experimental data in the light of the hypotheses 
formulated in the previous section. Unless indicated otherwise, p-values are derived 
from non-parametric statistical tests, i.e. the Wilcoxon rank-sum test for within- and 
the Mann-Whitney-U-test for between-subjects comparisons.

Average cooperation in the first stage, in which all groups played the regular pris-
oners’ dilemma, amounts to 32 percent in the ID treatment and 36 percent in RD 
(see left panel of Fig. 3). The difference is small and not statistically significant. The 
general pattern of positive but decreasing cooperation is well-known from previous 
experiments using the prisoners’ dilemma (Cooper et al., 1996).

In the vote stage, 64 percent of subjects in ID and 65 percent in RD chose to 
modify the payoffs in case they became group leader ( p = 0.803 ). Table 3 shows 
linear probability models (LPM) and Probit estimates of voting for modification 
regressed on variables covering experiences from stage 1 and personal characteris-
tics. Own cooperation is positively related to a preference for the coordination game 

Table 2   Summary Statistics

Sample size is n = 280 with 140 subjects in each treatment

Min Max Mean Std. deviation

Age 17 57 25.7 5.1
Correct logic questions 0 3 1.7 1.2
Payout (€) 6 12 8.8 1.2
Share
Female 59 %
Full-time student 97 %
Economics student 38 %
Game theory knowledge 29%
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and significant in every specification. A player who cooperated in all of the first 
ten rounds has a probability to favor the coordination game that is almost 50 per-
centage points higher than that of someone who did not cooperate at all. Further-
more, partners’ cooperation has a significantly negative influence, which is intuitive 
since a subject with cooperative group members in stage 1 would see less neces-
sity to switch to the coordination game to increase cooperation. Cognitive reflec-
tion, as measured by the variable logic, is significantly positively correlated with a 
preference for modification. A subject who was able to answer all three cognitive 
reflection questions correctly has a probability of voting for modification that is 30 
percentage points higher compared to one who gave no correct answer. The treat-
ment dummy variable random dictator is not significant, which supports the conjec-
ture that modification preferences are formed independent of treatment. Overall, the 
data lends support to Hypothesis 1, implying that cooperative actors self-select into 
matching institutions.

Result 1  Cooperative individuals and those with a higher cognitive ability have an 
increased preference for the coordination game.

In the representative democracy treatment, nearly half of the participants 
(43 percent) declared in the questionnaire they had voted for a group member 
because it had appeared cooperative in the first stage. But in fact the elected rep-
resentatives cooperated less than the other players in stage 1 (on average 2.5 ver-
sus 3.5 out of 10 rounds, p = 0.022 ). There is neither a significant difference in 

0

10

20

30

40

50

60

70

80

90

100
C

oo
pe

ra
tio

n 
P

er
ce

nt
ag

e

1 2 3 4 5 6 7 8 9 10
Periods Stage 1

Random Dictator (RD)

Representative Democracy (ID)
0

10

20

30

40

50

60

70

80

90

100

11 12 13 14 15 16 17 18 19 20
Periods Stage 3

Coordination Game - ID

Coordination Game - RD

Prisoners' Dilemma - ID

Prisoners' Dilemma - RD

Fig. 3   Cooperation Rates  in  stages 1 and 3. Depicted are the shares of subjects choosing to cooperate 
in each round, separated by treatment (RD and ID) and game. In stage 1, all subjects play the prisoners’ 
dilemma
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modification preference nor in cooperation in stage 3 between the elected repre-
sentatives and the rest of the subjects ( p = 0.363 and p = 0.790 , respectively).

Result 2  Elected representatives are not more cooperative than other subjects.

Table 3   Individual 
Determinants of Institutional 
Preferences

The dependent variable is equal to one if a subject chose the coordi-
nation game. Own and partners’ cooperation range from 0 to 10 for 
each round of cooperation in stage 1. Logic ranges from 0 to 3 for 
each correct cognitive reflection question. Marginal effects in brack-
ets. Subjects who did not specify their gender are excluded in (2) and 
(4)
Standard errors (in parentheses) clustered at group level. ∗ p < 0.10 
∗∗ p < 0.05 , ∗∗∗ p < 0.01

Dependent variable: preference for the coordination game

LPM Probit

(1) (2) (3) (4)

Own 0.049∗∗∗ 0.048∗∗∗ 0.137∗∗∗ 0.152∗∗∗

Cooperation (0.013) (0.012) (0.040) (0.042)
[0.048]∗∗∗ [0.049]∗∗∗

Partners’ −0.035∗∗∗ −0.032∗∗ −0.097∗∗ −0.097∗∗

Cooperation (0.013) (0.012) (0.039) (0.040)
[−0.035]∗∗∗ [−0.032]∗∗

Logic 0.105∗∗∗ 0.311∗∗∗

(0.027) (0.081)
[0.101]∗∗∗

Random −0.007 −0.014
Dictator (0.050) (0.151)

[−0.004]
Female −0.066 −0.235

(0.062) (0.192)
[−0.076]

Age −0.011∗ −0.034∗∗

(0.006) (0.017)
[−0.011]∗∗

Economics 0.058 0.158
Student (0.053) (0.164)

[0.051]
Constant 0.597∗∗∗ 0.717∗∗∗ 0.249∗∗ 0.673

(0.045) (0.170) (0.121) (0.515)
N 280 272 280 272
R
2 0.055 0.154

Pseudo R2 0.043 0.128
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Regarding the difference in leadership behavior between the treatments, contrary 
to Hypothesis 3, the randomly appointed leaders in RD cooperate on average 6.3 
out of 10 times in stage 3. The elected representatives in ID cooperate 5.8 out of 
10 times and the difference is not significant ( p = 0.363 ). The results thus fail to 
confirm the findings by Drazen and Ozbay (2019). However, leaders in both treat-
ments considerably increase their average cooperation rate between the two stages. 
Cooperation of leaders in stage 3 goes up by 90 percent in the RD treatment and by 
130 percent in ID.

Result 3  Elected representatives are not more cooperative than randomly appointed 
group leaders.

The right panel of Fig.  3 shows that cooperation rates in both treatments are 
higher and more stable in the coordination game than in the prisoners’ dilemma 
( p < 0.01 , two-sided t-tests). The payoff modification is therefore effective in foster-
ing cooperative behavior as subjects respond to the changed incentive structure of 
the game and mostly coordinate on the more efficient equilibrium.

But what is the effect of the endogenous modification? Table 4 shows coopera-
tion rates and subject numbers separated by vote stage outcomes and subjects’ game 
preferences for both treatments in the first round after the vote. The leaders’ decision 
was considered for 31 groups (or 124 subjects) in total. Out of those, 12 leaders 
in ID and 10 in RD modified the payoffs to play the coordination game with their 
group. The remaining 9 leaders (6 in ID and 3 in RD) chose to remain with the 

Table 4   Cooperation Rates By 
Vote Outcome

Number of subjects in brackets

Cooperation Rates in Round 11 (in %)

EndoMod EndoNot ExoMod ExoNot

Individual vote
Representative democracy (ID)
No 64.29 23.08 40.00 46.67

[14] [13] [10] [15]
Yes 94.12 27.27 81.82 61.90

[34] [11] [22] [21]
All 85.42 25.00 68.75 55.56

[48] [24] [32] [36]
Random dictator (RD)
No 80.00 22.22 66.67 44.44

[10] [9] [12] [18]
Yes 80.00 66.67 84.44 84.62

[30] [3] [32] [26]
All 80.00 33.33 79.55 68.18

[40] [12] [44] [44]
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prisoners’ dilemma. In the exogenous condition, the payoffs were modified for 8 of 
the 17 groups in ID and 11 of the 22 groups in RD.

Regarding cooperation rates, round 11  as shown in Table  4 provides the most 
conservative results because it is the first round in which the institutional change 
has come into effect. Over time, behavioral differences between the outcomes could 
self-reinforce and inflate the estimates. The lowest cooperation rates in both treat-
ments are observed in EndoNot, where only a quarter and a third of subjects coop-
erate in ID and RD, respectively. ExoNot induces cooperation rates that are more 
than twice as high as in EndoNot in the ID treatment. This demonstrates the flip 
side of democracy: endogenously chosen non-cooperative institutions lead to large-
scale defection. In the coordination game, cooperation is highest in EndoMod for 
both treatments. Subjects cooperate more if the payoffs were modified by the group 
leader compared to an exogenous modification, and the difference is much larger for 
the elected representatives (16.6 percentage points) compared to the random dicta-
tors (0.5 percentage points).

While cooperation rates in all four vote stage outcomes are significantly different 
from zero (see regression results in Table 5), there are not always significant differ-
ences between the outcomes, especially when controlling for modification prefer-
ences (see p-values and sharpened q-values in Table 6). Behavior under ExoNot is 
statistically indistinguishable from ExoMod in both treatments, even though there 
are two different payoff schemes at play. The difference between EndoMod and Exo-
Mod is significant at the 10-percent level in ID. Thus, the implementation procedure 
through the elected representative versus the computer is of relevance to subjects. In 
RD, no significant effect can be found between EndoMod and ExoMod; the behavior 
is virtually identical in both outcomes.

However, the simple difference between cooperation rates in EndoMod and Exo-
Mod is not an appropriate measure of the effect of the democratic policy selection. 
Because the leaders actively choose their games in the endogenous condition, the 
treatment assignment is not random. As reported in Result 1, cooperative subjects 
are more likely to prefer the coordination game. Therefore, the difference between 
the endogenous and exogenous conditions is potentially biased by self-selection. 
Table 4 shows that the yes-voters cooperate more than the no-voters. It is thus neces-
sary to account for differences in group composition between the outcomes when 
comparing cooperation rates and deriving the effect of the endogenous policy 
choice.

How can the effect of the endogenous policy choice on cooperation be identi-
fied? DFP (2010) propose an identification strategy that breaks down the differences 
in cooperation rates between the vote stage outcomes while accounting for differ-
ences in the distribution of Yes- and No-voters. The strategy allows to estimate the 
increase in cooperation in response to the decision-making procedures in ID and 
RD that cannot be explained by the payoff change or differences in group compo-
sition. This unbiased estimate is called the democracy premium. It can be used to 
break down the total policy effect of endogenously changing the game to a selection 
effect, the exogenous treatment effect, and the democracy premium. This is done by 
using weighted averages of the individual cooperation rates and voter shares after 
the vote stage in Table  4 (the detailed calculation can be found in the Electronic 
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Supplementary Material). The weighting by modification preferences accounts for 
differences in group composition: as modification preference and cooperation are 
positively correlated, a group with more yes-voters can be expected to have higher 
cooperation rates. Therefore, the estimation approach by DFP (2010) holds voter 
shares constant across vote stage outcomes.

Table 7 gives an overview of the decomposed treatment effects in ID and RD. 
The total effect of the policy – the endogenous change from one game to another – is 

Table 5   The Effect of 
Democracy

OLS results, dependent variable equal to one for cooperation. Inde-
pendent variables are binary indicators for vote stage outcomes. 
Models estimated without constant. Suffixes denote interactions with 
individual preferences for (-y) or against (-n) modification
Standard errors in parentheses.
∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01

Dependent variable: cooperation in round 11

(1) (2) (3) (4)

ID RD ID RD

EndoMod 0.854∗∗∗ 0.800∗∗∗

(0.063) (0.069)
EndoNot 0.250∗∗∗ 0.333∗∗∗

(0.090) (0.126)
ExoMod 0.688∗∗∗ 0.795∗∗∗

(0.078) (0.066)
ExoNot 0.556∗∗∗ 0.682∗∗∗

(0.073) (0.066)
EndoModn 0.643∗∗∗ 0.800∗∗∗

(0.114) (0.133)
EndoNotn 0.231∗ 0.222

(0.118) (0.140)
ExoModn 0.400∗∗∗ 0.667∗∗∗

(0.135) (0.121)
ExoNotn 0.467∗∗∗ 0.444∗∗∗

(0.110) (0.099)
EndoMody 0.941∗∗∗ 0.800∗∗∗

(0.073) (0.077)
EndoNoty 0.273∗∗ 0.667∗∗∗

(0.129) (0.243)
ExoMody 0.818∗∗∗ 0.844∗∗∗

(0.091) (0.074)
ExoNoty 0.619∗∗∗ 0.846∗∗∗

(0.093) (0.082)
N 140 140 140 140
R
2 0.71 0.74 0.73 0.77
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given by the difference between EndoMod and EndoNot and amounts to 60 percent-
age points in ID and 47 in RD. The effect of endogenously switching to the coordi-
nation game is thus substantially larger for the representative democracy. Comparing 
the cooperation difference in the endogenous condition to the one in the exogenous 
condition, we find that the total policy effect is highly significant in both treatments.

The selection effect captures the higher cooperation that would be observed in 
the EndoNot condition if the share of yes-voters was the same as in the EndoMod 
groups. Under the assumption that yes-voters cooperate more, the group com-
position matters for the observed cooperation rates. Using the voter shares from 
EndoMod – where more yes-voters are present – to reweigh the average coop-
eration in EndoNot corrects for the self-selection of voter types into the different 

Table 6   The Effect of Democracy: p-values and q-values

p-values and sharpened q-values (to account for multiple hypothesis testing, see Benjamini et al. (2006), 
Anderson (2008)) of Wald tests for differences between vote stage outcomes based on regression results 
reported in Table 5

(1) (2) (3) (4)
ID RD ID RD

 p-values
EndoNot = ExoNot 0.009*** 0.015**
EndoMod = ExoMod 0.099* 0.962
EndoMod = EndoNot 0.000*** 0.001***
ExoMod = ExoNot 0.219 0.223
EndoNotn = ExoNotn 0.146 0.198
EndoModn = ExoModn 0.171 0.460
EndoModn = EndoNotn 0.013** 0.003***
ExoModn = ExoNotn 0.702 0.485
EndoNoty = ExoNoty 0.031** 0.159
EndoMody = ExoMody 0.293 0.683
EndoMody = EndoNoty 0.00*** 0.601
ExoMody = ExoNoty 0.128 0.983
 Sharpened q-values
EndoNot = ExoNot 0.015** 0.024**
EndoMod = ExoMod 0.071* 0.423
EndoMod = EndoNot 0.001*** 0.006***
ExoMod = ExoNot 0.123 0.175
EndoNotn = ExoNotn 0.166 0.857
EndoModn = ExoModn 0.166 1.000
EndoModn = EndoNotn 0.049** 0.028**
ExoModn = ExoNotn 0.295 0.857
EndoNoty = ExoNoty 0.066* 1.000
EndoMody = ExoMody 0.265 1.000
EndoMody = EndoNoty 0.001*** 1.000
ExoMody = ExoNoty 0.166 1.000
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games. The selection effect is then the difference between the observed coopera-
tion rates in EndoNot and the reweighted average. The difference in the propor-
tion of player types that leads to differences in behavior is insignificant in both 
treatments.

The change in cooperation caused by an exogenous payoff modification is given 
by the exogenous treatment effect. It is given by the weighted difference between the 
two exogenous conditions ExoMod and ExoNot. Again, the difference is reweighted 
using the voter proportions of the EndoMod condition to account for potential self-
selection and allow a comparison of the effects. The weighted exogenous treatment 
effect is again statistically insignificant in both treatments. Thus, an exogenous mod-
ification has little influence on cooperative behavior in both treatments.

Lastly, subtracting the selection effect and the exogenous treatment effect from 
the total policy effect, the democracy premium remains. This part of the total policy 
effect is the increase in cooperation not explicable by self-selection or the payoff 
modification itself. This residual accounts for 47 percentage points in ID and 19 in 
RD. The representative democracy thus induces an increase in cooperation that is 
more than twice that of the random dictator. This democracy premium in ID is sig-
nificant and to a large extent driven by a pronounced reaction from the no-voters, 
who cooperate much more after endogenous modification than with the exogenous 
modification. The “nudge” towards cooperation from the elected group representa-
tive has a much stronger influence on behavior than modification through the com-
puter. The more legitimate decision-making process of democratic choice seems to 
be especially powerful in combination with the focal figure of an elected representa-
tive. The RD democracy premium is positive as well, but not statistically significant. 
The democracy premium here is rather driven from the opposite direction: a sig-
nificant decrease in cooperation in EndoNot. If anything, as opposed to the elected 
representative, the endogenous decision by a random dictator can have a negative 
impact on cooperation. Subjects do not seem to appreciate an unelected – and there-
fore potentially illegitimate– leader.

As a robustness check, an additional estimation approach. for the democracy pre-
mium is conducted: Bó et al. (2019) introduce an alternative identification strategy 
to estimate the size and significance of the effect of endogenous decision-making 

Table 7   Treatment 
Effects – Decomposing 
Cooperation Rates

Standard errors in parentheses

Representative
Democracy (ID)

Random
Dictator (RD)

Total policy effect 60.42***
(10.61)

46.67***
(13.84)

Selection effect 1.05
(4.35)

22.22
(14.02)

Exogenous treatment effect 12.16
(10.51)

5.42
(5.38)

Democracy premium 47.21**
(15.58)

19.07
(21.74)
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by using weighted averages of voting behavior instead of the individual voting deci-
sions. The cooperation rates in the endogenous conditions are reweighted accord-
ing to the yes- and no-voter shares of the exogenous conditions. In both treatments 
the subjects in favor of the modification are overrepresented in EndoMod compared 
to the exogenous conditions (70.8 The difference between the weighted average 
cooperation rates gives the democracy effect (see Table  8). In ID, the estimated 
democracy effect is positive with the modified payoffs – albeit smaller than in the 
decomposition analysis discussed above–and significant at the 10-percent level. The 
democracy effect in the modified payoffs in RD is economically and statistically 
insignificant. There is, however, a highly significant negative democracy effect in 
both treatments: subjects are much less cooperative if the payoffs are endogenously 
unmodified, and the effect is almost twice as large in ID than in RD. The alternative 
identification strategy thus yields qualitatively the same result as the decomposition: 
There is a strong effect of endogenous procedures if the group leader was democrati-
cally elected.

The differences between the vote stage outcomes become even more pronounced 
over the course of the third stage, where behavior is self-reinforcing within groups. 
Figures 4 and 5 show individual cooperation rates for all four vote stage results sepa-
rated by individual voting behavior and treatment over the course of the entire exper-
iment. It can be observed from the first panel of Fig. 4 that in ID the endogenous 
institution has a considerable effect on those who preferred modification and leads 
to almost full cooperation. For both conditions the change of payoff structure results 
in a striking increase in willingness to cooperate. The rates are much lower without 
modification, especially if it was endogenously determined. The lower panel shows 
only individuals who were against the payoff modification in ID. The no-voters who 
received the coordination game through their representative drastically change their 
behavior and display quite stable cooperation rates. In the exogenous condition both 
games induce remarkably similar behavior suggesting that the democratic procedure 
has a stronger behavioral impact than the change in monetary incentives. Such a 

Table 8   Treatment Effects–
Weights-Based Analysis

Number of subjects in brackets. Bootstrapped standard errors

Weighted average cooperation rates in round 11 

Treatment Payoffs Endo Exo Democracy effect Standard 
Error 
(p-Value)

ID Mod 83.2 68.8 14.4 8.16
[48] [32] (0.078)

Not 25.7 55.6 -29.8 8.30
[24] [36] (< 0.001)

RD Mod 80.0 79.5 0.45 6.11
[40] [44] (0.941)

Not 51.5 68.2 -17.9 7.05
[12] [44] (0.011)

Downloaded from https://www.cambridge.org/core. 02 Sep 2025 at 20:46:30, subject to the Cambridge Core terms of use.

https://www.cambridge.org/core


1193

1 3

The Influence of Indirect Democracy and Leadership Choice…

0

.2

.4

.6

.8

1

C
oo

pe
ra
tio

n

EndoMod
EndoNot
ExoMod
ExoNot

0

.2

.4

.6

.8

1

C
oo

pe
ra
tio

n

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Round

EndoMod
EndoNot
ExoMod
ExoNot

Fig. 4   Cooperation Rates – Representative Democracy (ID). Note: The graphs show cooperation rates for 
all four vote stage results separated by individual voting behavior (top panel: vote for modification, bot-
tom panel: vote against modification)

0

.2

.4

.6

.8

1

C
oo

pe
ra
tio

n

EndoMod
EndoNot
ExoMod
ExoNot

0

.2

.4

.6

.8

1

C
oo

pe
ra
tio

n

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Round

EndoMod
EndoNot
ExoMod
ExoNot

Fig. 5   Cooperation Rates – Random Dictator (RD). Note: The graphs show cooperation rates for all four 
vote stage results separated by individual voting behavior (top panel: vote for modification, bottom panel: 
vote against modification)

Downloaded from https://www.cambridge.org/core. 02 Sep 2025 at 20:46:30, subject to the Cambridge Core terms of use.

https://www.cambridge.org/core


1194	 F. E. Schories 

1 3

strong effect on no-voters is in line with the findings of Gallier (2020), but in con-
trast with DFP (2010), where the democracy premium was driven by those in favor 
of the policy. Figure 5 corroborates the result that the random dictator’s implementa-
tion of the coordination game did not increase cooperation more than the exogenous 
modification: the EndoMod cooperation rates are for both voter types for a large part 
closely below those in ExoMod. The authority to implement a policy decision does 
not seem to activate compliance in the absence of democratic legitimacy. The dif-
ferences between treatments are statistically significant as well: cooperation rates in 
EndoMod compared to ExoMod are significantly different in ID ( p < 0.001 ), but not 
in RD ( p = 0.818 ). Furthermore, cooperation in EndoMod is 14

Result 4  Cooperation is higher if the policy is introduced by a representative (ID) 
and the size of the democracy premium is substantial. Payoff modification by an 
unelected group leader (RD) does not increase cooperation.

The treatment difference between ID and RD is informative regarding the source 
of the democracy premium as conjectured in Hypotheses 5a and b. The evidence 
from the experiment is clear in this regard: the positive increase in cooperation as a 
response to the group leader being considered is much larger in ID. In the RD treat-
ment, the difference between EndoMod and ExoMod is small and statistically insig-
nificant. The legitimacy created by the election process seems to be a necessary con-
dition for the democracy premium; authority alone cannot foster cooperation in the 
same way. Therefore, we reject Hypothesis 5.b and support 5.a instead: perceived 
legitimacy is the transmission channel of the democracy effect.

Result 5  Representative democracy is associated with a significantly larger democ-
racy premium than randomly appointed leadership.

As an additional robustness check and to further assess the channels through 
which the democracy premium works, we can consider the interactions between 
subjects’ preferences and the vote stage outcomes. One potentially relevant factor for 
subjects in the ID treatment is whether the elected representative was also the player 
that they themselves voted for. In Table 9, cooperation in the third stage is regressed 
on the individual modification preference, whether the individually preferred player 
won the election (variable candidate), and whether she was considered by the com-
puter. Column (1) shows again that preferring the modification and receiving it dem-
ocratically (EndoMod) both have a strongly positive influence on cooperation under 
the modified payoffs. It does not matter whether the preferred candidate was elected 
and there is no significant interaction effect between the variables. Column (2) 
shows that with unmodified payoffs, i.e. in the prisoners’ dilemma, the modification 
preference has no influence on cooperation. The endogenously chosen prisoners’ 
dilemma (EndoNot) is significantly negatively associated with cooperation. There 
is again neither a significant effect of having one’s preferred candidate elected nor 
of the interaction between the modification, candidate preference and endogeneity. 
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These results corroborate the finding that it is the decision-making procedure itself 
that is driving for the democracy premium.

4.3 � Welfare implications

A natural next question is whether the the democracy premium corresponds to an 
increase in overall societal welfare. Since the exact utility functions of the subjects 
are unknown, we will restrict attention to monetary payoffs at first. The welfare con-
sequences of the institutional change from one game to the other are not obvious 
ex-ante. The payoff modification to the coordination game, on the one hand, makes 
mutual cooperation more attainable and can thus increase overall payoffs. Recall-
ing the payoffs from Table 1, mutual cooperation is the efficient outcome and gives 
50 points to each player. On the other hand, if coordination fails, the penalty on 
unilateral defection decreases the earnings in the coordination game to 48 points as 
opposed to the prisoners’ dilemma’s deviation payoff of 60 points.

Table 9   Individual Leader Support and Cooperation in ID

OLS results, dependent variable equal to one for cooperation. Independent variables are binary indica-
tors for individual modification preference (modification), own candidate’s success (align), and whether 
the representative was considered (endo). Standard errors (clustered at group level) in parentheses. ∗ 
p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01

Dependent variable: cooperation in periods 11 to 20

(1) (2)

Modified payoffs Unmodified payoffs

Modification 0.558∗∗∗ −0.111
(0.146) (0.123)

Candidate 0.242 −0.092
(0.142) (0.091)

Modification*candidate −0.305 −0.0100
(0.234) (0.087)

Endo 0.489∗∗ −0.391∗∗

(0.185) (0.178)
Modification*endo −0.298 −0.065

(0.195) (0.127)
Candidate*endo −0.0274 0.037

(0.191) (0.075)
Modification*candidate*endo 0.055 0.140

(0.265) (0.099)
Constant 0.225∗ 0.467∗∗

(0.128) (0.175)
N 800 600
R
2 0.242 0.158
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Comparing average earnings in stage 3, we find that in both treatments average 
payoffs are lower in the prisoners’ dilemma (Table 10). The highest average is real-
ized in the EndoMod condition in ID and in ExoMod in RD. However, the maximum 
payoff earned by one subject over the entire experiment with 53 points on average 
took place in the ExoMod outcome of ID. All in all, welfare is positively affected by 
the payoff change in both treatments. But the endogenous modification is the most 
efficient condition only in ID. Since average payoffs are always higher in the coordi-
nation game, it would be a natural conclusion for a social planner to circumvent the 
voting procedure altogether, which, after all, bears the risk of players choosing the 
payoff-dominated prisoners’ dilemma. Instead, one could simply assign the coordi-
nation game to every group. But this comes at a cost: the highest possible coopera-
tion rates – and therefore earnings – are only realized after the endogenous choice.

Furthermore, the monetary analysis omits some important aspects of legitimate 
procedures, which are at the heart of the democracy premium. For example, drawing 
on arguments put forward by Thibaut (1975); Sen (1995), Frey et al. (2004) intro-
duce procedural utility to incorporate preferences about the processes that lead to 
instrumental outcomes into individual utility functions. The ability to exercise polit-
ical participation is one source of procedural utility (Frey and Stutzer 2005). Thus, 
it is plausible that subjects in the experiment presented in this paper derive higher 
utility from having their elected representatives considered, which is something that 
a purely monetary welfare analysis cannot adequately capture.

5 � Discussion and conclusion

The paper uses an economic experiment to quantify the influence that decision-
making processes have on cooperative behavior. The effect of a decision made by 
an elected representative is contrasted with that of a randomly chosen group leader. 
Subjects are presented with the possibility of changing their payoff structure from a 
prisoners’ dilemma into a coordination game that makes cooperation incentive-com-
patible. The effect of the procedure that leads to the payoffs being modified or not 
is given by the extent of cooperative behavior that follows the decision. The experi-
ment uses the identification strategy developed by DFP (2010). A randomization 

Table 10   Average Earnings per Vote Stage Outcome

Average earnings calculated over all ten rounds in stage 3

Treatment ID RD

Game Prisoners’ Coordination Prisoners’ Coordination

dilemma game dilemma game

Implementation
Endogenous 40.4 48.5 41.7 46.7
Exogenous 44.0 45.3 44.4 47.0
Total 42.6 47.2 43.8 46.9
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mechanism allows for the comparison of subjects with the same preferences, infor-
mation, and incentive structure who only differ in how the incentive structure was 
implemented: by the group leader or by the computer. Additionally, the treatments 
compare the effects of elected and randomly chosen leaders.

To summarize results, the majority of subjects in both treatments prefer to mod-
ify the payoffs, and cooperative players favor the modification more, suggesting that 
it is appropriate to control for self-selection. In the representative democracy treat-
ment, subjects prefer to elect pro-social representatives. Still, factually these do not 
behave significantly differently compared to the rest of the subjects or the randomly 
appointed leaders in the random dictator treatment. The findings stress the impor-
tance of procedural legitimacy over elections as selection devices: not who is the 
leader matters, but how the leader came into office influences behavior. Moreover, 
subjects cooperate more if the payoff modification is democratically introduced. In 
contrast to DFP (2010), the impact of the democratic policy selection is especially 
large for those subjects who initially did not want to introduce the modification. 
There is no democracy premium in the random dictator treatment. The results show 
that subjective legitimacy is a driving force of the democracy premium, which an 
unelected group leader cannot deliver.

The relevance of the results is twofold. First, the behavioral effects of institution 
formation are relevant for evaluating any experimental treatment effects in which 
subjects are assigned to different institutions. Second, the results carry policy impli-
cations. A policy that works well in one place cannot automatically be assumed to 
achieve similar results in another context. Further, representation is multi-faceted 
and how a leader is chosen determines the success of their policies to a great extent. 
The results from the ID treatment are reassuring in this sense: representative democ-
racy is a widespread form of government and seems to have the largest positive 
impact on cooperative behavior compared to direct democracy and sortition. The 
sortition mechanism modeled in the RD treatment has regained popularity in recent 
years, mostly from grassroots movements and citizens’ initiatives, especially for 
environmental policy questions (Dryzek and Tucker 2008; Lorent 2019; Zimmer 
2021). Even though it has theoretical advantages, i.e., little proneness to corruption, 
the experimental results presented here imply that one should be cautious regarding 
the procedural legitimacy and thus the effectiveness of these mechanisms.

Can the democracy premium be explained by economic theory? Markussen et al. 
(2014) claim that it is rationalizable with the model of inequality aversion by Fehr and 
Schmidt (1999). Voting is a credible signal of an intention to cooperate that prompts 
inequality-averse subjects to cooperate in the coordination game (Markussen et  al. 
2014, p.307). However, the argument has no bite in the experiment presented in this 
paper because subjects are informed about their representative’s intention to modify 
payoffs even when it is not considered. The signaling component does therefore neither 
differ between the endogenous and exogenous conditions nor between the two treat-
ments. There is no reason why an elected representative should deliver stronger cues 
towards the cooperative equilibrium than the randomly appointed leader if we restrict 
attention to inequality aversion. Even when the players are assumed to be not purely 
maximizing their own payoffs, the procedure itself is not sufficiently consequential to 
account for the democracy premium. If preferences about political participation enter 
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the utility functions, e.g., in the form of procedural utility Frey et al. (2004) this would 
create a level effect on subjects’ utility in the endogenous conditions. But to create the 
democracy premium, the procedural preferences have to interact with the treatment 
conditions in a way that creates differences in behavior, not utility. A “warm glow” 
feeling of political participation has to induce players to cooperate if they were consid-
ered but make them defect if they were not.

Dannenberg and Gallier (2020) suggest that the endogenous and collective imple-
mentation of an institution may evoke feelings of group identity, which can be a power-
ful activator of social-preferences (Akerlof and Kranton, 2000; Chen and Li, 2009). In 
a group-contingent social preference model, group identity can influence equilibrium 
selection in coordination games (Chen and Chen, 2011). Such a model could serve to 
explain the democracy premium under the assumption that the interaction between sub-
jects in the first stages is not sufficient to induce group identity in the exogenous condi-
tions, and moreover, that endogenously refusing the payoff change has adverse effects 
on group identity.

The perhaps most promising avenue for further theoretical research on the democ-
racy premium is Psychological Game Theory (PGT) (Geanakoplos et al., 1989; Batti-
galli and Dufwenberg, 2009). PGT formally incorporates belief-dependent motivations 
into game theory. One especially noteworthy application is guilt aversion (Battigalli 
and Dufwenberg, 2007). In a guilt aversion framework, disutility is created from a fail-
ure to live up to others’ expectations. The model fits well with the democracy premium 
if the choice to modify the payoffs is a statement of intent to cooperate. Under endog-
enous modification, a deviation from mutual cooperation would then be seen as “let-
ting the other player down”. It is up to further research should develop a theoretical 
synthesis of the numerous experimental studies on the democracy premium and their 
ambiguous findings. One important inconsistency in the literature on the democracy 
premium is who is affected most by the the democratic process: the ones in favor or the 
ones opposing the institutional change. Theoretical explanations hinge on this as much 
as policy implications derived from the experimental insights.

Limitations of the abstract experimental design presented here are that many essen-
tial features of representative democracies are excluded in the ID treatment. There is no 
running for elections, neither pandering nor accountability, and no rent for the elected 
politician. As such, the external validity of the results can be further improved. Incor-
porating the randomization mechanism into more complex experiments promises to 
deliver unbiased estimates of various kinds of endogenous treatment effects. Possible 
extensions to the study are giving more power to the representative, e.g., by letting her 
decide on the strategies of the citizens. Repeated elections that create accountability, 
campaigning of candidates, and preference heterogeneity are further relevant factors in 
representative democracies to potentially include.
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