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Abstract

Reliable institutions { i.e., institutions that live up to the norms that

agents expect them to keep { foment cooperative behavior. We experi-

mentally con�rm this hypothesis in a public goods game with a salient

norm that cooperation was socially demanded and corruption ought

not to occur. When nevertheless corruption attempts came up, groups

that were told that \the system" had fended o� the attempts made

considerably higher contributions to the public good than groups that

only learned that the attempt did not a�ect their payo�s or that were

not at all exposed to corruption.
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1 Introduction

Studies on the causes of economic prosperity emphasize the role of high-

quality institutions: societies with a strong rule of law, �rmly protected

property rights, a competent public administration, and solid physical and

regulatory infrastructures perform economically better than societies without

or with only weak institutions (Acemoglu and Robinson, 2012; Acemoglu et

al., 2005; LaPorta et al., 1998; Dixit, 2004; Eicher and Leukert, 2009). Mea-

sures of human well-being, including subjective measures for happiness, are

higher in countries with better governance and greater state and administra-

tive capacity (Ott, 2010; Holmberg et al., 2009). Arguably, many positive

e�ects of good institutions work quite directly: high-quality public infras-

tructure, legal security, clarity of administrative procedures and the state's

power to enforce contracts, to regulate markets and to �nance public goods

generate immediate economic bene�ts to citizens (Besley and Persson, 2010).

However, non-tangible aspects of institutions matter strongly, too: insti-

tutions frame agents' behavior, coordinate their beliefs, expectations, and

actions. They shape the rules of the game, both formally (e.g., by laws) and

informally (e.g., by de�ning or reecting norms for socially adequate behav-

ior). Good institutions impose, follow, and enforce well-de�ned rules in the

interest of the common good. In particular, they provide a stable framework

not only for interactions of citiziens with the state but also with each other.

All this can have positive e�ects: good institutions may inculcate higher

levels of civic-mindedness, altruism, and cooperation in citizens (Rothstein,

2000; Letki, 2006). The willingness of citizens to care for, and contribute to,

the public good as well as their abstention from corruption and free-riding

are contingent on the (perceived) quality of the system within which they op-

erate. Our main hypothesis is: institutional reliability and credibility foment

cooperative behavior among economic agents.
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This hypothesis echoes earlier theoretical reasoning on the positive impact

of institutional quality, legitimacy or procedural justice on citizens' cooper-

ation, compliance, or civic morality (see Section 2 for a survey). Con�rming

the proposed mechanism is, however, di�cult: due to positive feedback, cau-

sation may run either way. Reliable institutions encourage cooperation and

compliant behavior among citizens (top-down causality) | and cooperative,

norm-abiding citizens are more likely to establish and maintain high-quality

institutions (bottom-up causality). As such endogeneity issues are hard to

resolve empirically, we follow an experimental approach that establishes a

top-down causality.1 With our design, we are able to provide evidence that

reliable institutions make citizens behave more cooperatively.

Our experiment proceeded as a sequence of standard public goods games in

groups of four players (for details, see Section 3). Such games can, in var-

ious ways, be understood to elicit the civic-mindedness of individuals: the

willingness to forgo individual gains for the social good, to cooperate with

others, to act pro-socially, to pay taxes, to comply with individually burden-

some but collectively bene�cial social norms etc.2 We embeddeded the pub-

lic goods game into a setting with varying institutional reliability. By screen

messages, participants were primed towards individual and institutional com-

pliance with social norms of cooperation and non-corruptibility. After �ve

rounds of undisturbed play (�rst part of the experiment), participants were

informed that from then on \corruption events" might arise from outside the

game (second part) { which would constitute a break of the salient norm of

non-corruption. There were three potential scenarios, in addition to a Base-

line treatment without corruption: corruption attempts could be fended o�,

without costs to players, by \the system" (System-Defense treatment); if not

1This is, of course, not to deny that bottom-up channels might also exist.
2Moreover, unlike tax evasion games, public goods games do not run the risk that

results might be polluted by gambling considerations.
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fended o�, corruption might or might not reduce the return on contributions

to the public good (Harmful-Corruption treatment and Harmless-Corruption

treatment); reductions in returns presented as a deterministic change in the

payo� function. For the opening round of the second part, participants were

left uncertain about which treatment applied for their group. After that

round, each group was informed about the actual scenario for their group,

which would then remain in place for the remaining rounds of public good

games.

It was made clear to players that neither they nor any of their co-players

were involved in the corruption event, but that it came from outside the

game itself; the occurrence of corruption was a \systemic" event. Moreover,

it (potentially) called institutional reliability into question: in each round

of the game, participants were primed that corruption was socially unac-

ceptable both for citizens and institutions. In treatments where corruption

attempts were let pass (with or without monetary consequences) the insti-

tutional environment would then be perceived as less reliable in maintaining

no-corruption than in treatments without corruption or with warded-o� cor-

ruption. The hypothesis that good institutions foster cooperative behavior

would then imply for the experiment that contributions to the public good

are higher, ceteris paribus, in treatments where the institutional framework

was more reliabe (see Section 4 for our hypotheses).

Importantly, in terms of monetary payo�s the Baseline, System-Defense, and

Harmless-Corruption treatments in the second part of the experiment are

identical. Moreover, since they do not involve any losses in payo�s, they do

not di�er from the uniform no-corruption scenario of the �rst part. Conse-

quently, eventual di�erences in behavior across the no-loss treatments can

only arise from non-pecuniary, perception- or norm-based considerations.

Our key interest is in the di�erences in contributions to the public good
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between the various corruption scenarios.3 Comparing the contribution levels

between the various scenarios of the second part, Table 1 summarizes our

main experimental results (see Section 5 for details).

Table 1: Summary of main results

Contributions to the public good in the . . .

Second part

(corruption is possible)

< System-Defense (corruption fended o�)

_

First part = Baseline (no corruption attempt)

(w/o corruption) k

= Harmless-Corruption

The most striking observation is that agents in the System-Defense treat-

ment, where the corruption attempt is fended o�, contributed more to the

public good than in the other no-loss scenarios, including the Baseline treat-

ment without corruption. This con�rms our main hypothesis that a reliable

and credible institution foments cooperative behavior (Reliability E�ect):

groups exposed to an institution that ensures that social norms are indeed

obeyed contribute more than groups where institutional reliability is irrele-

vant (Baseline treatment) or dubious (Harmless-Corruption treatment).

In contrast to this positive e�ect on cooperation, we �nd no signi�cant dif-

ference between the Baseline and the Harmless-Corruption treatment. Here,

corruption did not pose dangers to participants' payo�s. Feeling personally

3The �rst part of the experiment, where corruption was absent, confronted all subjects

with the same decision task. As expected, behavior did not di�er between the groups of

subjects who would later be assigned to the di�erent corruption treatments.
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una�ected by the institution's lack of reliability, players might have seen

no reason to change their behavior. However, compared to the Harmful-

Corruption treatment where subjects are directly confronted with an unreli-

able institution as they su�er from corruption, we �nd evidence for a negative

e�ect on cooperation (Lack-of-Reliability E�ect).

2 Related Literature

2.1 Theoretical studies and evidence

Our main hypothesis posits that reliable institutions (a stable public order,

a �rm system of rules, credible public o�cials etc.) are positively linked with

cooperation or, more abstract, civic morality. There is quite some empirical

evidence in line with this view. For example, a study of 38 democratic

countries by Letki (2006) shows that the reliability of the institutional setting

positively shapes citizen's community-oriented attitudes while corrupt and

clientelistic policies undermine them. Likewise, citizens who believe that

institutions ful�ll their obligations are signi�cantly less likely to evade taxes

or claim bene�ts for which they are not eligible (Scholz and Lubell, 1998).

While these studies report correlations, there are various channels through

which the link from institutions to behavior could operate in a causal way:

Setting a model. Already Aristotle argued that governments ought to

instill the formation of \good habits" in citizens, i.e., shape civic and coop-

erative attitudes, and social norms that are conducive to economic e�ciency

(see Bowles, 2014, 2008). In that perception, the repeated exposure to good

institutions makes even opportunistic citizens act decently and cooperatively

(Bidner and Francois, 2010). Dixit (2009) and Greif (2002) suggest that good

institutions, understood as social means to detect and rein in opportunistic

acts and to credibly enforce well-de�ned rules, \create" cooperative people.
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Societies where gods and deities (understood as religious institutions) are

designed as moral beings see more cooperative and socially-minded behav-

ior than societies with morally unconcerned, whimsical and �ckle godnesses

(Norenzayan and Shari�, 2008). Similarly, Bohnet and Huck (2004) estab-

lish experimental evidence that subjects' propensity to be trustworthy in

the second phase of a trust game is driven by the reliability of institutions

they were exposed to in the �rst phase. In an experimental iterated public

goods game, Strimling et al. (2013) �nd that, when faced with socially ef-

�cient institutions at the outset, even groups with low levels of social trust

manage to achieve high-yield collective outcomes. Conversely, if institutions

are engaged in practices such as discrimination, clientelism, or patronage,

individuals might feel compelled to engage in anti-social practices as well

(Rothstein and Stolle, 2008, p. 284).

The importance one attaches to upholding a social or legal norm is a good

predictor of actual behavior with respect to that norm (Bardi and Schwartz,

2003; Kirchler et al., 2008). Institutions that keep with pro-social norms sig-

nal that these norms are important, fostering pro-social behavior in citizens.

Inference. With imperfect information, individuals may use the behavior

of the system as a clue for the civic-mindedness of other people (Ostrom,

1990, pp. 98f). The ethics of the system signals to citizens what kind of

game is played in society.4 There is substantial evidence that people are

conditional cooperators, i.e., their willingness to cooperate is stronger when

everyone else also is seen as cooperative (Hibbing and Alford, 2004). Reliable

institutions might signal general willingness to cooperate.

4Hayek (1994) emphasizes the importance of the Rule of Law. Only within known

rules of the game can individuals be sure that ad hoc actions will not be used deliberately

to frustrate his e�orts. Hayek likens the Rule of Law to a production function, \helping

people to predict the behavior of those with whom they must collaborate" (Hayek, 1994,

p. 81).
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Legitimacy of the system. Dalton (2004, Ch. 8) and Tyler (2006) ar-

gue that when citizens believe that governments are acting for the common

good, decisions will be perceived as legitimate and citizens will be more norm-

compliant on a voluntary basis. Citizens consider paying taxes and obeying

laws as the \proper" things to do precisely because they are members of a

community with legitimate organizational structure. Rothstein (2000) re-

ports two prerequisites why citizens pay taxes: they need to trust that other

taxpayers were paying their share too (interpersonal trust), and tax author-

ities need to ensure that the money in fact �nances what it is meant to

�nance rather than being diverted into corruption (institutional trust and

legitimacy). This is in line with our experimental observations.

Perceptions. Rothstein (2000) and Levi (1998) emphasize that it is per-

ceptions (\cognitive maps") of reliability and trustworthiness that matter,

not the institutions per se.5 In three treatments of our experiment, we there-

fore con�ne ourselves to shaping participants' \perceptions" of institutional

reliability but do not alter the institutions themselves: the rules of the game

and the monetary payo�s are left unchanged.

Trust. The actual performance of institutions arguably is an important

determinant of trust in institutions. A number of studies report strong as-

sociations between the quality of institutions, con�dence in government, and

general trust (Knack and Keefer, 1997; La Porta et al., 1997; Zak and Knack,

2001). However, so far no causal relation between these types of trust has

been established (Letki, 2006),6 and links between generalized trust and co-

5Already Adam Smith (1776, Book V, Ch. II, p. 7) observes that \[c]ommerce and

manufactures, in short, can seldom ourish in any state in which there is not a certain

degree of con�dence in the justice of government" (emphasis added).
6As an exception, Anderson et al. (2004) report that, when asking participants in a

public goods experiments for the drivers of their behavior in the experiment, generalized
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operative behavior are at best weak (Rothstein and Eek, 2009). Our experi-

ment therefore does not test for trust spillovers from institutions to economic

agents but directly tests for di�erences in behavior and economic e�ciency

when agents face institutions of di�erent reliability.

2.2 Corruption

Our experiment exposes participants to possible events of corruption. Di�er-

ent from other studies on corruption (e.g., Cameron et al., 2009; Atalas et al.,

2009; Xiao, 2013), subjects cannot themselves corrupt or punish corrupt sub-

jects. We make salient the norm that corruption ought not to occur. This

reects that corruption is a most crucial political factor that lets levels of

trust in governments decline (Bj�rnskov 2003; Warren, 2006; Catterberg and

Moreno, 2006). Even stronger, the absence of corruption already seems to

serve as an indicator for general reliability. Rothstein (2000) and Rothstein

and Eek (2009) experimentally show that trust in authorities, captured by

low levels of (perceived) corruption, mirrors the perceptions on the general

trustworthiness of others in society. In a study based on the World Values

Survey, Delhey and Newton (2005, p. 323) conclude that corruption-free gov-

ernment seems best suited to set societal structures \in which individuals are

able to act in a trustworthy manner and in which they can reasonably expect

that most others will generally do the same." Varying the exposure to corrup-

tion, thus, is an appropriate scenario for eliciting di�erences in cooperative

behavior in our experiment.

trust (in particular towards strangers) turns out to be the most important correlate with

contributions to the public good. However, this relies on surveys and there is no established

causality.
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3 Experimental design

3.1 General description

We employed a Voluntary Contribution Mechanism (VCM) in which subjects

had to decide on their investment in a private good and on their contribu-

tion to a public good. The VCM experiment consisted of two parts with

�ve rounds each and was played in groups of four (see the Instructions in

Appendix A.1). In the �rst part (rounds 1 to 5), subjects played a standard,

no-frills public goods game. This part of the experiment was identical for all

subjects.

At the beginning of the second part (rounds 6 to 10), subjects were informed

that now corruption events could occur that might reduce the return from

contributing to the public good.7 In fact, four within-subjects design treat-

ments with di�erent corruption scenarios were implemented and each group

was randomly assigned to one of the treatments (with equal probability of

25%) at the beginning of round 6. This assignment was invariably kept for

the rest of the experiment, confronting each subject with the same corrup-

tion scenario in each round of the second part of the experiment. Subjects

were not immediately informed about the scenario to which they had been

assigned. At the beginning of round 6 they only learned about the possible

corruption scenarios but not which scenario their group would encounter.

Thus, investment decisions in round 6 had to be made under incomplete, but

symmetric information.

At the end of round 6, each subject was informed about the treatment as-

signment for her group in rounds 7 to 10 (but not about the scenarios for

other groups). From then on, subjects had complete information about the

7The written instructions used the term \corruption". This approach refers to Abbink

(2006, p. 425) who argues that loaded instructions trigger moral sentiments of the subjects

that are in line with the context of our experimental treatment.
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corruption scenario. Figure 1 depicts the experimental procedure.

Figure 1: Experimental procedure

 

 

3.2 Treatments in the second part

Rounds 6 to 10 consisted of public goods games, as did the �rst part. But

now attempts of \corruption" from outsiders to the game might arise. In

case they occurred, corruption attempts might be successfully fended o� by

\the system" and would then remain innocuous for the participants in the

experiment. If not averted, corruption attempts might, however, reduce the

return on investments in the public good and, hence, the total payo� from

the experiment. Figure 2 depicts the four scenarios that could arise:

Figure 2: Corruption attempts and treatments
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� Baseline treatment: No corruption attempt occurs. Public good

returns and total payo�s do not change compared to the �rst part of

the experiment. This treatment serves as a benchmark.

� System-Defense treatment: A corruption attempt occurs. How-

ever, the attempt is fended o� by the system. As a consequence, public

good returns and total payo�s are not a�ected and, from a purely mon-

etary perspective, subjects face the same decision problem as in the �rst

part of the experiment.

� Harmless-Corruption treatment: A corruption attempt occurs and

is not fended o� by the system. However, no monetary consequences re-

sult: neither public good returns nor total payo�s are a�ected. From a

purely monetary perspective, subjects faced the same decision problem

as in the �rst part of the experiment.

� Harmful-Corruption treatment: A corruption attempt occurs, is

not fended o� by the system, and has negative monetary consequences:

the returns on contributions in the public good (and consequently total

payo�s) are reduced; returns on investments in the private good remain

unchanged. Changes in payo�s are deterministic in that the new payo�

matrix is known to participants. Subjects are now confronted with a

di�erent decision problem than in the �rst part.

The idea behind our design of treatments is as follows. Throughout the ex-

periment, participants were primed by screen messages that corruption is

not (to be) tolerated in Germany, the country of play. Under such circum-

stances, a good (i.e., reliable) institutional system can be expected to fend

o� corruption in case it arises; the mechanisms built into the system would

then appear functional in detecting and neutralizing the trespassing of so-

cial norms. Thus, the System-Defense treatment | where the corruption
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attempt did not to succeed | represents a scenario where institutions are

strong and reliable. In the other two (non-baseline) scenarios institutions fail

to live up to the implicit expectation that corrupters ought not to get away

with their attempts. In both treatments, institutions are not fully reliable,

either without or with harmful economic consequences for citizens.

A couple of remarks on our modeling and framing of \corruption" seem in

place. Attempts for corruption come from outside the experiment; they are

not carried out by participants in the experiment. In the experimental in-

structions, we used a neutral wording (\an outside individual") that did not

specify who was the corrupter and how corruption actually was (planned to

be) carried out. To motivate why corruption might go along with a reduc-

tion in participants' payo�s, participants were told that the corrupter would

get a bene�t at the expense of subjects who contributed to the public good.

However, there was no possibility to interact with the corrupter, not even

indirectly. To participants, corruption was an exogenous event that could

not be inuenced by themselves or by any player in the experiment. Con-

sequently, participants should not harbor any desire to punish or retaliate

against any member of their group.

Corruption in the experiment could only lead to a reduction in the return on

contributions to the public good; the return on investment to the private good

is not a�ected. This should not imply that corruption does not a�ect private

economic activities; \public good" and \private investment" are simply labels

for activities where, respectively, players interact with each other and where

they do not.

3.3 Payo�s

Subjects are randomly assigned to groups of size N . The assignment is con-

stant over all ten rounds. At the beginning of each round, each subject

receives an endowment E that she has to divide into an \investment" in a
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private good and a \contribution" to a public good. Both uses earn the indi-

vidual independent payo�s of, say, vi and gi, which add up to total payo�s,

�i = vi + gi.

Denote by xi participant i's contribution to the public good; they are the

main variable of interest in our study. Investments in the private good earn

a safe and constant return v > 0 per unit:

vi = v � (E � xi):

The return on contributions to the public good depends on own contributions

and those by the other group members. To limit the risk that players get

stuck in corner solutions where potential corruption could not show much

e�ect, we use a voluntary contribution mechanism (VCM, see, for example,

Keser, 1996, and Willinger and Ziegelmeyer, 2001) that plausibly leads to

interior solutions, particularly, for any behavior between best response play

and e�ciency. Speci�cally, the VCM has a quadratic return function:

gi = g(xi +X�i) =
1

N

�
a(X � C)� b(X � C)2

�
;

where X =
PN

i=1 xi denotes total contributions and X�i =
P

k 6=i xk. Param-

eters a; b > 0 are set such that g is strictly increasing and strictly concave in

the relevant range and that contributions are positive in a Nash equilibrium

(speci�cally, a > vN). Variable C represents the potential damage done

by corruption to the return on the public good. In the Harmful-Corruption

treatment, C > 0; in all other treatments (where corruption does not occur,

is fended o�, or does not have monetary e�ects), C = 0. Participant i's total

payo� amounts to

�i = �(xi; X�i) = v � (E � xi) +
1

N
�
�
a(xi +X�i � C)� b(xi +X�i � C)2

�
:

While lowering absolute payo�s, harmful corruption (i.e., C > 0) increases

the marginal returns of contributing to the public good ( @2�
@xi@C

= 2b=N > 0),
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ceteris paribus strengthening individuals' incentives to contribute. To mo-

tivate this speci�cation recall that the change in the payo� function (only)

materializes in a treatment with non-reliable institutions. We hypothesize

that such irreliability alone makes individuals lower their contributions (see

Section 4). Letting the e�ects of changes in material payo�s and in institu-

tional perceptions point into opposite directions (rather than into the same

direction) allows for a cleaner separation of these two features of corruption.

The symmetric Nash equilibrium of the public goods game is

xNi =
1

N

�
a� vN

2b
+ C

�
> 0

for all i, with total contributions XN = NxNi . The e�cient solution maxi-

mizes
PN

i=1 �(xi; X�i) and is given by

x�i =
1

N

�
a� v

2b
+ C

�

for all i. It entails higher individual and total contributions than the Nash

equilibrium. Again, a larger C calls for higher contributions to the public

good.

In the experiment, group size is N = 4 and endowments are E = 10 (Euros).

Parameters in the payo� function were set to v = 0:36, a = 2:4, and b = 0:03.

For simplicity, we allowed only integer values for investments. Payo�s vi, gi,

and �i were presented to participants in tables (see Tables A1 to A5 in Ap-

pendix 1). Public good returns and total payo�s were tabulated as functions

of individual contributions (xi) and the aggregate of others' contributions

X�i. This provides enough information to �nd out best responses, Nash

equilibria and e�cient solutions (if players wished so). Due to the integer

constraints, Nash equilibrium and e�cient solutions in the tabular form of

the game were xNi = 4 and x�i = 9 without corruption and xNi = 6 and

x�i = 10 with corruption C = 8.
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3.4 Priming

Following the recommendation in Binmore (2010) that social norms needed

for an experiment should be triggered before the experiment starts, we primed

participants towards cooperation and non-corruption.8 We reminded them

that the majority of the people in Germany (where the experiment was con-

ducted) socially demanded cooperative behavior, believed in the welfare-

enhancing property of public contributions (Mau, 2003, pp. 99{104.) and re-

ject anti-social behavior such as cheating on taxes (Stiftung Marktwirtschaft,

2010, p. 7 and �gure 4.5) or accepting bribes.9 Prior to each round, a message

appeared on every participant's computer screen, stating:

\Scienti�c studies regularly show that the majority of people liv-

ing in Germany favor community responsibilities over individ-

ualism. Most of the people are therefore willing to make own

contributions to the public community. Similarly, the majority

of the people in Germany consider private bene�ts from corrup-

tion and the associated burden for the public community as never

justi�able." (originally in German)

In the �rst part of the experiment corruption does not occur and the norm of

cooperation and non-corruption could sink in. In the non-baseline treatments

of the second part, the norm is then violated to various degrees.

8A number of experimental studies investigates �nd that pro-social behavior in social

dilemmas is indeed inuenced by interventions such as framing (e.g., Andreoni, 1995;

Dufwenberg et al., 2010; Cubitt et al., 2011), non-binding cooperation defaults (Altmann

and Falk, 2009) or priming (Drouvelis et al., 2015).
9World Values Survey (2015, Wave 6, Question 202, own estimations): More than 70

percent of the people living in Germany consider accepting a bribe as \never justi�able".
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3.5 Experimental protocol

The experiment was run at the computerized laboratory (LLEW) of Leibniz

University Hannover in May and July 2015. The experimental software was

programmed with z-Tree (Fischbacher, 2007). Participants were recruited

from the general student population with the software hroot (Bock et al.,

2014). A total number of 184 subjects (85 females and 99 males) participated

in our experiment and earned on average 15 Euros, including a show-up fee

of 4 Euros, in approximately 80 minutes (i.e., around 11.25 Euros per hour).

We conducted twelve sessions and attempted to have 16 subjects (i.e., four

groups) per session to assign participants to each of our four treatments in

each session. Since some invited participants failed to show up, we had to

limit the number of groups to three in two sessions. In total, we had 46

independent groups: each twelve in the Baseline and Harmful-Corruption

treatment and each eleven in the System-Defense and Harmless-Corruption

treatment. As each group went through ten rounds of decisions, we ended

up with 1,840 observations from 460 rounds in total.

At the beginning of the experiment, subjects were seated randomly, assigned

to groups, and given the instructions for the �rst part of the experiment.

Instructions included tables with the returns on investments in the private

good (Table A1, Appendix A.1), the returns from contributing to the public

good (Table A2) and total payo�s (Table A3). The understanding of the

experiment was checked by a computer-based comprehension test before the

experiment (see Appendix A.2). After round 5 participants received the

instructions for the second part of the experiment. The instructions described

the possible corruption scenarios in the rounds to come and the payo� tables

for the scenario with harmful corruption (Tables A4 and A5).

At the end of each round, each player was informed about her own con-

tribution to the public good (xi), the total contribution of the other group

members (X�i), and her resulting total payo� (�(xi; X�i)).
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To avoid income e�ects, payouts were only made at the end of the exper-

iment. Speci�cally, the total payo� of one round (randomly selected) was

paid in cash immediately after the experiment. Although very unlikely, a

negative total payo� could arise in the Harmful-Corruption treatment. Any

negative payo� would have been o�set against the show-up fee, keeping ef-

fective positive. Subjects were informed about the payout procedures.

At the end of the experiment (but before payouts), a questionnaire solicited

socio-demographic information on participants, their experiences with tax

�ling, and attitudes towards tax compliance, solidarity, risk, etc. We sum-

marize the characteristics of our subjects in Table 2.

4 Hypotheses

In the �rst part of the experiment all treatments are identical. We therefore

expect no di�erences between groups. As common in public goods games we

expect contributions to be above their Nash equilibrium level xNi = 4, but

below the e�cient level x�i = 9. In the second part, treatments di�er. We are

interested in how contributions to the public good vary across treatments.

For this analysis, the Baseline treatment (no corruption) serves as a natural

benchmark. For those in this treatment, the �rst and second parts of the

experiment are identical.

In contrast to the Baseline treatment, corruption attempts occur in the

System-Defense and Harmless-Corruption treatments. They do, however,

not a�ect payo�s. From a purely monetary perspective, the �rst and sec-

ond part are identical both within and across Baseline, System-Defense, and

Harmless-Corruption treatments. The parts and the scenarios potentially

di�er, however, in how reliable the institutional system (= the experimental

setting) is perceived.

As discussed in Section 2, there are several channels how reliable institutions
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Table 2: Descriptive statistics for individual characteristics
Mean Median Standard

deviation

Female 46.20%

Economics major 36.96%

Bachelor's degree 78.26%

Religion 71.74%

Job 42.08%

Social insurance 73.37%

Tax declaration completed 65.76%

Age 23.40 23.00 4.23

Risk attitude 5.00 5.00 2.59

Flexible monthly income 293.04 250.00 354.16

No. of semesters studied 5.55 6.00 3.44

Solidarity attitude 8.28 9.00 1.90

Cooperative behavior in society 4.47 4.00 1.99

Tax compliance attitude 8.30 9.00 2.15

Notes: Total number of subjects is 184. \Economics major" (\bachelor's

degree") denotes whether a subject studies economics or management (in

a bachelor program). \Religion" denotes whether a subject belongs to a

religious community. \Job" denotes whether a subject has a job besides

studying. \Social insurance" denotes whether a subject contributes to

social insurance due to employment. \Tax declaration completed" de-

notes whether a subject has ever completed a tax declaration in the

past. \Risk attitude" is subjects' self-reported willingness to take risk,

measured on an 11-point scale (0: not willing to take risk; 10: highly

willing to take risk). \Flexible monthly income" is the monthly income

after �xed cost. Furthermore, we asked subjects to state to what extent

they agree with the following statements: \It is important to make one's

contribution to the common good" (\solidarity attitude"); \Individuals

generally behave cooperatively and not sel�shly" (\cooperative behavior

in society"); and \Tax evasion is never justi�ed" (\tax compliance atti-

tude"). Each variable is measured on a 10-point scale, with 1 indicating

strong agreement and 10 strong disagreement with the statement.
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foment cooperative behavior. In particular, subjects who learn that they are

operating in a reliable framework (where institutions comply with the social

norm) behave more cooperatively (Reliability E�ect). Hence,

Hypothesis 1 (Reliability E�ect): In the System-Defense treatment,

contributions to the public good are higher than in the Baseline treatment.

In contrast, subjects who face an institution of lower reliability (one that lets

norm transgressions pass) reduce their cooperative e�ort (Lack-of-Reliability

E�ect). Hence,

Hypothesis 2 (Lack-of-Reliability E�ect): In the Harmless-Corruption

treatment, contributions to the public good are lower than in the Baseline

treatment.

In the Harmful-Corruption treatment, the corruption attempt is not fended

o� and leads to reductions in absolute payo�s. To compensate for this neg-

ative e�ect, rational subjects should increase their public good contribution

(see Section 3.3). In particular, we expect contributions to lie between Nash

equilibrium xNi = 6 and e�cient solution x�i = 10. However, as subjects are

exposed to an unreliable institution, the Lack-of-Reliability E�ect should de-

crease the willingness to cooperate, implying lower contribution levels. Since

both e�ects work in opposite directions we refrain from formulating a hy-

pothesis for this treatment. Nevertheless, this treatment is important: �rst,

a corruption treatment with negative monetary consequences is necessary to

ensure credibility of the experiment to our subjects. Second, the results from

this treatment enable us to assess the Reliability and Lack-of-Reliability Ef-

fects revealed in the System-Defense and Harmless-Corruption treatments,

respectively, where payo�s are not a�ected.
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Although belonging to the second part of the experiment, round 6 is spe-

cial. As in rounds 1 to 5, all treatments are identical. The setting di�ers

from previous rounds, however, by involving uncertainty about the corrup-

tion scenario to which the group would be exposed. This uncertainty is

resolved at the end of round 6. We incorporate this setting to check whether

potential corruption events have the same systematic e�ect in all groups: if

subjects reacted di�erently to the corruption threats in round 6, observed

di�erences across groups in rounds 7 to 10 could not be cleanly attributed to

the di�erences in treatments but might reect di�erent reactions to the cor-

ruption environment itself. Since information is symmetric across treatments

(though incomplete) in round 6, we do not expect any signi�cant di�erences

in behavior across groups. Compared to rounds 1 to 5, there are three chan-

nels through which contributions might be a�ected: �rst, expected payo�s

from the investment in the public good decrease (calling for higher contribu-

tions). Second, payo�s are uncertain. Third, the reliability of the system is

in doubt. We refrain from o�ering a hypothesis how these e�ects worked in

conjunction.10

5 Results

5.1 Descriptive statistics and non-parametric tests

Individual contributions to the public good are our variable of interest. The

contribution levels observed in each treatment in the �rst and second parts

of the experiment are shown in Table 3; their mean values are depicted in

Figure 3. The data set for the �rst part of the experiment consists of rounds 4

and 5. We ignored the �rst three rounds as subjects might have needed time

10Decisions in rounds 7 to 10 are made under certainty: all participants know their

treatment. Risk attitudes and risk perceptions, thus, should not impact on contribution

behavior.
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to get familiar with the decision problem. The data for the second part of

the experiment come from rounds 7 and 8. To exclude last-round e�ects,

as observed in many public good experiments, we decided to ignore the last

two rounds. Our �ndings are robust if we relax these restrictions (see, for

example, section 5.2).

In the �rst part of the experiment, subjects contributed approximately 5.5

Euros to the public good { which, in line with previous studies, is between

the Nash equilibrium level xNi = 4 and the e�cient level x�i = 9. As expected,

we observe no signi�cant di�erences between the groups of subjects who are

assigned to the di�erent treatments in the second part. In the incomplete-

information round 6, individuals made higher contributions to the public

good than in the �rst part. As expected, there were (again) no signi�cant

di�erences in behavior across treatments (two-sided Mann-Whitney U-test;

5%-level). Consequently, we did not observe any di�erences between the

groups in the rounds before they were informed about the treatment assign-

ment.

However, in rounds 7 and 8, where all subjects knew their assigned corrup-

tion scenario, subjects in the System-Defense and in the Harmful-Corruption

treatment increased their contributions to the public good signi�cantly (p =

0:016 and p = 0:003, respectively; Mann-Whitney U-test, two-sided). Contri-

butions remained on the same level in the Baseline and Harmless-Corruption

treatment. For the latter two treatments, we observe no signi�cant di�er-

ences between the �rst and second part.

Comparing the treatment results in the second part, we observe no signi�cant

di�erences between System-Defense and Harmful-Corruption treatments or

between Baseline and Harmless-Corruption treatments. However, the other

treatment e�ects are signi�cant (at least at the 5%-level, Mann-Whitney U-

test, two-sided). This implies that contributions are signi�cantly higher in

the System-Defense and the Harmful-Corruption treatment than in the Base-
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line or the Harmless-Corruption treatment. Consequently, we �nd support

for Hypothesis 1, but not for Hypothesis 2. These �ndings are robust with

respect to rounds selection: we observe the same pattern when using the

data of rounds 7 to 10 or of the entire second part of the experiment (i.e.,

rounds 6 to 10).

Table 3: Public good contributions across treatments
Baseline System-

Defense

Harmless-

Corruption

Harmful-

Corruption

First part mean 5.32 5.52 5.41 5.65

(no corruption) median 6.00 6.00 5.00 6.00

SD 3.25 3.20 3.14 3.07

obs. 96 88 88 96

Second part mean 5.50 6.67 5.69 6.86

(corruption median 6.00 7.00 6.00 7.50

is possible) SD 3.14 2.79 3.10 3.02

obs. 96 88 88 96

Figure 3: Public good contributions on average
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5.2 Regression analysis

To verify our descriptive results we ran linear regressions, having contribu-

tions to the public good by individual participants in each period as the

dependent variable (see Table 4). Since subjects face repeated decisions, we

run regressions with random e�ects, with the round number as time variable

and the subject's identity number as the cross-sectional variable.

To analyze the treatment di�erences in the �rst and second part of the exper-

iment, we use four speci�cations. Model 1 and 3 encompass the observations

from the �rst part (rounds 1 to 5), Model 2 and 4 those from the second

part (rounds 6 to 10). In all models, we regress on the treatment dum-

mies \System-Defense treatment", \Harmless-Corruption treatment", and

\Harmful-Corruption treatment", with dummy value 1 indicating that the

subject participated in the respective treatment. The Baseline treatment

serves as the default; the coe�cient of each treatment dummy measures the

di�erence between the treatment and the baseline. Statistical signi�cance of

treatment dummies was checked by Wald tests, and the resulting p-values

are reported at the bottom of Table 4. Although the assignment to treat-

ments took place only at the beginning of the second part, we ran regressions

with treatment dummies also for the �rst part to check whether subjects had

already di�ered then. In Models 1 and 2 only the treatment dummies are

taken into account.

In Models 3 and 4, we use the following controls: number of rounds (\rounds"),

\age", \gender" (female = 0, male = 1), \economics major" (1 if subject stud-

ies economics or management, 0 otherwise), \bachelor's degree" (1 if subject

studies in a bachelor program, 0 otherwise), \number of semesters studied",

\risk attitude" (subjects' self-reported willingness to take risk, measured on

an 11-point scale where 0 = not willing to take risk and 10 = highly willing

to take risk), \exible monthly income" (monthly income after �xed cost,

in Euro), \religion" (1 if subject belongs to a religious community, 0 other-
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wise), \job" (1 if subject has a job besides studying, 0 otherwise), \social

insurance" (1 if subject contributes to social insurance due to employment, 0

otherwise), \tax declaration completed" (1 if subject stated that she has ever

completed a tax declaration, 0 otherwise). Furthermore, we asked subjects to

state to what extent they agree with the following statements: \It is impor-

tant to make one's contribution to the common good" (solidarity attitude);

\Individuals generally behave cooperatively and not sel�shly" (cooperative

behavior in society); and \Tax evasion is never justi�ed" (tax compliance

attitude). Each variable is measured on a 10-point scale, with 1 indicating

strong agreement and 10 strong disagreement with the statement.

All regressions corroborate our descriptive observations. There are no signif-

icant treatment di�erences in the �rst part of the experiment (Model 1 and

3). In the second part (Model 2 and 4), we observe signi�cant di�erences

across treatments. In particular, subjects contributed signi�cantly more in

the System-Defense than in the Baseline treatment (p < 0:05 in both Models

2 and 4). As a consequence, Hypothesis 1 is supported. However, we observe

no signi�cant di�erences between the Baseline and the Harmless-Corruption

treatment. Therefore, we �nd no support for Hypothesis 2. Wald tests reveal

that subjects contributed more in the System-Defense than in the Harmless-

Corruption treatment (p = 0:0499 in Model 2 and p = 0:0330 in Model

4). Furthermore, we observe signi�cant di�erences between the Harmful-

Corruption and Baseline treatment (p < 0:01 in both Models 2 and 4) and

between the Harmless- and Harmful-Corruption treatment (p < 0:01 in both

Models 2 and 4), but no signi�cant di�erence between the System-Defense

and Harmful-Corruption treatment (p = 0:3192 and p = 0:3006).11

Contributions decrease signi�cantly with the number of rounds { which is

11As further robustness tests, we ran linear regressions with session �xed e�ects to

control for session di�erences. The results of these tests indicate that our �ndings are

robust.
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in line with previous public goods experiments. Among the other controls,

only \solidarity attitude" and \risk attitude" are signi�cantly correlated with

public goods contributions in both Models 3 and 4. Speci�cally, subjects who

stated that contributing to society was important contributed more while

subjects who stated that they were more willing to take risk contributed

less.

5.3 Interpretation

To interpret our results, two features of the experiment should be recalled.

First, from a purely materialistic perspective, the treatments Baseline, System-

Defense, and Harmless-Corruption are identical. Second, payo� functions

were crafted such that they warranted higher contributions in the Harmful-

Corruption scenario than in the other treatments: marginal returns on in-

vestments in public goods were higher with corruption.

The interpretation then is as follows: rounds 1 to 5 of public goods games

generate among participants the perception that they were operating under

stable and credible rules. The salience of the \cooperate and don't-corrupt"

norm primed individuals to cooperate and rely on the system (= experi-

menter). The potential emergence of a corruption event in round 6 consti-

tutes, per se, a breach of this norm and of the previously valid rules, calling

institutional reliability into question. If participants learn in the System-

Defense treatment, before round 7, that the system fended o� the corruption

attempt this not only restores, but reinforces the institutional credibility of

the \system". Such assurance leads agents to behave consistently more co-

operatively than agents in the Baseline treatment (i.e., Reliability E�ect).

The monetary value of having a reliable institution can be calculated as the

increase in average payo�s, caused by the rise in contributions to the public

good from the �rst to the second part of the experiment. Speci�cally, the

rise in average contributions from 5.52 to 6.67 Euros (see Table 3) meant an
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Table 4: Regressions with random e�ects (DV: public goods contribution)
Model 1 Model 2 Model 3 Model 4
�rst part second part �rst part second part

(rounds 1-5) (rounds 6-10) (rounds 1-5) (rounds 6-10)
System-Defense treatment 0.1394 0.9208** 0.4471 1.0424**

(0.4354) (0.4266) (0.4635) (0.4407)
Harmless-Corruption treatment -0.3200 0.0663 -0.2739 0.0850

(0.4354) (0.4266) (0.4485) (0.4264)
Harmful-Corruption treatment -0.2833 1.3458*** -0.1063 1.4967***

(0.4259) (0.4173) (0.4566) (0.4341)
round -0.3983*** -0.5017***

(0.0535) (0.0602)
age 0.0618 0.0111

(0.0566) (0.0538)
gender 0.2547 0.7483**

(0.3330) (0.3166)
economics major -0.4289 -0.1394

(0.3964) (0.3769)
bachelor's degree 0.5633 0.3352

(0.4427) (0.4209)
no. of semester studied 0.0676 0.0912*

(0.0501) (0.0477)
risk attitude -0.1437** -0.1460**

(0.0663) (0.0631)
exible monthly income 0.0025*** 0.0008

(0.0008) (0.0008)
religion 0.2063 0.0290

(0.3721) (0.3538)
job 0.2049 0.2862

(0.3955) (0.3760)
social insurance 0.2516 0.6763*

(0.4107) (0.3905)
tax declaration completed 0.4065 -0.5035

(0.3677) (0.3496)
solidarity attitude 0.2209** 0.2453***

(0.0917) (0.0872)
cooperative behavior in society 0.0275 -0.0690

(0.0815) (0.0775)
tax compliance attitude 0.0298 -0.0496

(0.0808) (0.0768)
constant 6.1833*** 5.3792*** 2.1069 6.8290***

(0.3011) (0.2951) (2.0318) (1.9852)
observations 920 920 880 880
number of subjects 184 184 176 176
R-sq within 0.0000 0.0000 0.0731 0.0898
R-sq between 0.0085 0.0750 0.1329 0.2249
R-sq overall 0.0043 0.0336 0.1031 0.1494
Wald test
System-Defense = Harmless-Corr. p = 0:3020 p = 0:0499 p = 0:1269 p = 0:0330
System-Defense = Harmful-Corr. p = 0:3316 p = 0:3192 p = 0:2304 p = 0:3006
Harmless-Corr. = Harmful-Corr. p = 0:9334 p = 0:0027 p = 0:7153 p = 0:0012

Standard errors in parentheses
*** p < 0:01, ** p < 0:05, * p < 0:1
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increase in payo�s by 6 percent (from 11.20 to 11.87 Euros).

In treatments where, by contrast, the corruption attempt is not fended o�,

the reliability of institutions and the validity of the social norm are in ques-

tion. In the second part of the experiment, agents who do not experience

any material loss from corruption (Harmless-Corruption treatment) do not

behave di�erently from agents in the no-corruption baseline scenario. As a

consequence, a Lack-of-Reliability E�ect is { in contrast to our conjecture {

not revealed. Although institutions are not reliable, cooperate behavior is

not negatively a�ected in this case.

One explanation for the asymmetric e�ects is that subjects had di�erent per-

ceptions of the corruption attempts and their consequences. The corruption

attempt in the System-Defense treatment could, if not fended o�, have di-

rectly harmed the individual (after all, payo� reductions appeared possible).

Hence, players had reason to interpret the institution's reliability as bene-

�cial: the institution's steadiness protected them from potential individual

losses. By contrast, when learning, in the Harmless-Corruption treatment,

that a corruption event had occurred, players remained individually unaf-

fected by institutional unreliability; if anybody, it was outsiders who were

harmed. With adverse e�ects being remote, agents might have chosen not to

change their behavior.

Against this backdrop, the results in the Harmful-Corruption treatment,

where agents experienced material losses from corruption, are illuminating.

As theoretically predicted, players in this treatment contribute more to the

public good (6.86 Euros in the second versus 5.65 Euros in the �rst part of

the experiment; see Table 3). Still they experienced an average reduction

in payo�s by 11.9 percent (from 11.30 to 9.96 Euros), relative to the �rst

part of the experiment. However, the increase in contributions is smaller

than what the increase in marginal returns would dictate, provided that

players did not change their rationale for contributions. Given our param-
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eters, the marginal return on contributions at total contribution level X

is given by @gi
@xi

= 0:25(2:4 � 0:06(X � C)). If the players assigned to the

Harmful-Corruption treatment had wished to maintain the same marginal

return for their contributions as in the �rst part (where they on average con-

tributed X = 4� 5:65 = 22:6 Euros at C = 0) they should have contributed

30:6=4 = 7:65 Euros in the treatment at C = 8 { but they contributed less

(6.86 Euros).12

This tentatively suggests that having experienced harm from a failed in-

stitution per se reduces incentives to contribute. As a consequence { and

in line with the previous explanation {, in a situation where an individual

is directly confronted with an unreliable institution, we �nd evidence for a

negative e�ect on cooperative behavior (i.e., Lack-of-Reliability E�ect).

6 Conclusions

Civic responsibility, which makes citizens care for and contribute to the pub-

lic good and deters them from corruption and free-riding, is contingent on the

quality of the system within which citizens operate. With the help of pub-

lic goods games, we experimentally con�rm the hypothesis that institutions

that stick to professed rules and social norms increase cooperation among

citizens. The e�ect also arises relative to scenarios where non-compliance by

institutions does not alter (absolute or marginal) monetary payo�s. This is

noteworthy as, in a pure rational choice framework, institutions a�ect be-

havior only by changing incentives or constraints { but not by inuencing

motivation.

12Likewise, if the players assigned to the Harmful-Corruption treatment (where they

on average contributed X = 4 � 6:86 = 27:4 Euros at C = 8) had wished to reach the

same marginal return on their investment already in rounds 1 to 5, they should only have

contributed 19:4=4 = 4:85 Euros then { but they actually had contributed more.
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Equating the experimenter in a laboratory with \the government", the com-

mon setting of economic experiments is one with strong, impartial and reli-

able institutions that stick to the rules of the game. In reality, the setting

often is less ideal, and institutions, though paying lip service to decent norms

of cooperation and honesty, often fail to live up to expectations. Our exper-

imental design tries to depict institutions with various degrees of imperfec-

tions (without cheating participants, though). In the lab, credible institu-

tions leave citizens better o�. Needless to say, the question of how to build

such high-quality institutions outside the lab is a separate and thorny issue.

References

Abbink, Klaus (2006). Laboratory Experiments on Corruption. In: Susan

Rose-Ackermann (eds.), International Handbook on the Economics of

Corruption. Cheltenham UK; Northhampton, MA, USA: Edward El-

gar. Pp. 418{437.

Acemoglu, Daron, and Robinson, James A. (2012). Why Nations Fail.

Crown Publishers: New York.

Acemoglu, Daron, Johnson, Simon, and Robinson, James A. (2005). Insti-

tutions as a Fundamental Cause of Long-Run Growth. In: Philippe

Aghion and Steve N. Durlauf (eds.), Handbook of Economic Growth,

Amsterdam: North Holland. Pp. 385{472.

Alatas, Vivi, Cameron, Lisa, Chaudhuri, Ananish, Erkal, Nisvan, and Gan-

gadharan, Lata (2009). Subject Pool E�ects in a Corruption Exper-

iment: A Comparison of Indonesian Public Servants and Indonesian

Students. Experimental Economics 12, 113{132.

Anderson, Lisa R., Mellor, Jennifer M., and Milyo, Je�rey (2004). Social

29



Capital and Contributions in a Public-Goods Experiment. American

Economic Review 94, 373{376.

Andreoni, James (1995). Cooperation in Public-Goods Experiments: Kind-

ness or Confusion? American Economic Review 85, 891{904.

Bardi, Anat, and Schwartz, Shalom, H. (2003): Strength and Structures of

Relations. Personality and Social Psychology Bulletin 29, 1207{1220.

Besley, Timothy, and Persson, Torsten (2010). State Capacity, Conict,

and Development. Econometrica 78, 1{34.

Bidner, Chris, and Francois, Patrick (2010). Cultivating Trust: Norms, In-

stitutions and the Implications of Scale. Economic Journal 121, 1097{

1129.

Binmore, Kenneth G. (2010). Social Norms or Social Preferences. Mind

and Society 9, 139{157.

Bj�rnskov, Christian (2003). Corruption and Social Capital. Working Pa-

pers 03-5, University of Aarhus, Aarhus School of Business, Department

of Economics.

Bock, Olaf, Baetge, Ingmar, and Nicklisch, Andreas (2014). Hroot: Ham-

burg Registration and Organization Online Tool. European Economic

Review 71, 117{120.

Bohnet, Iris, and Huck, Ste�en (2004). Repetition and Reputation: Im-

plications for Trust and Trustworthiness when Institutions Change.

American Economic Review 94 (P&P), 362{366.

Bowles, Samuel (2014). Nicol�o Macchiavelli and the Origins of Mechanism

Design. Journal of Economic Issues 48, 267{278.

30



Cameron, Lisa, Chaudhuri, Ananish, Erkal, Nisvan, and Gangadharan, Lata

(2009). Propensities to Engage in and Punish Corrupt Behavior: Ex-

perimental Evidence from Australia, India, Indonesia and Singapore.

Journal of Public Economics 93, 843{851.

Catterberg, Gabriela, and Moreno, Alejandro (2006). The Individual Bases

of Political Trust: Trends in New and Established Democracies. Inter-

national Journal of Public Opinion Research 18, 31{48.

Cubitt, Robin, Drouvelis, Michalis and G�achter, Simon (2011). Fram-

ing and Free Riding: Emotional Responses and Punishment in Social

Dilemma Games. Experimental Economics 14, 254{272.

Dalton, Russell J. (2004). Democratic Challenges, Democratic Choices:

The Erosion of Political Support in Advanced Industrial Democracies.

Oxford: Oxford University Press.

Delhey, Jan, and Newton, Kenneth (2005). Social Trust: Global Pattern or

Nordic Exceptionalism. European Sociological Review 21, 311{327.

Dixit, Avinash (2009). Governance Institutions and Economic Activity.

American Economic Review 99, 5{24.

Dixit, Avinash (2004). Lawlessness and Economics: Alternative Modes of

Governance. Princeton: Princeton University Press.

Drouvelis, Michalis, Metcalfe, Robert and Powdthavee, Nattavudh (2015).

Can Priming Cooperation Increase Public Good Contributions? The-

ory and Decision 79, 479{492.

Dufwenberg, Martin, G�achter, Simon, and Henning-Schmidt, Heike (2010):

The Framing of Games and the Psychology of Play. The University of

Nottingham. Center for Decision Research & Experimental Economics.

Discussion Paper No. 2010{16.

31



Eicher, Theo, and Leukert, Andreas (2009). Institutions and Economic

Performance: Endogeneity and Parameter Heterogeneity. Journal of

Money, Credit and Banking 41, 197{219.

Fischbacher, Urs (2007). Z-Tree: Zurich Toolbox for Ready-Made Economic

Experiments. Experimental Economics 10, 171{178.

Greif, Avner (2002). Institutions and Impersonal Exchange: From Commu-

nal to Individual Responsibility. Journal of Institutional and Theoret-

ical Economics 158, 168{204.

Hayek, Friedrich A. (1994). The Road to Serfdom. Chicago: The University

of Chicago Press.

Hibbing, John R., and Alford, John R. (2004). Accepting Authoritative De-

cisions: Humans as Wary Cooperators. American Journal of Political

Science 48, 62{76.

Holmberg, S�oren, Rothstein, Bo, and Nasiritousi, Naghmeh (2009). Quality

of Government: What You Get. Annual Review of Political Science 13,

135{162.

Keser, Claudia (1996). Voluntary Contributions to a Public Good when

Partial Contribution is a Dominant Strategy. Economics Letters 50,

359{366.

Knack, Stephen, Keefer, Philip (1997). Does Social Capital Have an Eco-

nomic Payo�? A Cross-Country Investigation. The Quaterly Journal

of Economics 112(4), 1251{1288.

Kirchler, Erich, Hoelzl, Erik, and Wahl, Ingrid (2008). Enforced versus

Voluntary Tax Compliance: The \Slippery Slope" Framework. Journal

of Economic Psychology 29, 210{225.

32



La Porta, Rafael, Lopez-de-Silanes, Florencio, Shleifer, Andrei, and Vishny,

Robert W. (1997). Trust in Large Organizations. American Economic

Review (Papers and Proceedings) 87, 333{338.

La Porta, Rafael, Lopez-de Silanes, Florencio, Shleifer, Andrei and Vishny,

Robert W. (1998). Law and Finance. Journal of Political Economy

106, 1113{1155.

Letki, Natalia (2006). Investigating the Roots of Civic Morality: Trust,

Social Capital and Institutional Performance. Political Behavior 28,

305{325.

Levi, Margaret (1998). A State of Trust. In: Braithwaite, Valerie, and

Levi, Margaret (eds.), Trust and Governance. New York: Russell Sage

Foundation. Pp. 77{101.

Mau, Ste�en (2005). The Moral Economy of Welfare States: Britain and

Germany Compared. New York: Routledge.

Norenzayan, Ara, and Shari�, Azim F. (2008). The Origin and Evolution

of Religious Prosociality. Science 322 (October 2008), 58{62.

Ostrom, Elinor (1990). Governing the Commons: The Evolution of Insti-

tutions for Collective Action. New York: Cambridge University Press.

Ott, Jan C. (2010). Good Governance and Happiness in Nations: Techni-

cal Quality Precedes Democracy and Quality Beats Size. Journal of

Happiness Studies 11, 353{368.

Rothstein, Bo (2013). Corruption and Social Trust: Why the Fish Rots

from the Head Down. Social Research 80, 1009{1032.

Rothstein, Bo (2000). Trust, Social Dilemmas and Collective Memories.

Journal of Theoretical Politics 12, 477{503.

33



Rothstein, Bo, and Eek, Daniel (2009). Political Corruption and Social

Trust. An Experimental Approach. Rationality and Society 21, 81{

112.

Rothstein, Bo, and Stolle, Dietlind (2008). Political Institutions and Gen-

eralized Trust. In: Castiglione, Dario, van Deth, Jan, and Wolleb,

Guglielmo (eds.), The Handbook of Social Capital. Oxford: Oxford

University Press. Pp. 273{303.

Scholz, John T., and Lubell, Mark (1998). Trust and Taxpaying: Test-

ing the Heuristic Approach to Collective Action. American Journal of

Political Science 42, 398{417.

Smith, Adam. Wealth of Nations, edited by C. J. Bullock. Vol. X. The

Harvard Classics. New York: P.F. Collier & Son, 190914; Bartleby.com,

2001. http://www.bartleby.com/br/01001.html (last accessed: 12/14/2015).

Stiftung Marktwirtschaft (2010). Hintergrundinformationen zum Pressege-

spr�ach der Stiftung Marktwirtschaft: Guter Staat { B�oser B�urger?

Schattenwirtschaft und Steuerhinterziehung. Discussion Paper.

Strimling, Pontus, Lindberg, Sta�an I., Ehn, Michael, Eriksson, Kimmo,

and Rothstein, Bo (2013). Can E�cient Institutions Induce Coopera-

tion Among Low Trust Agents? QOG Institute Working Paper 2013:7.

http://dx.doi.org/10.2139/ssrn.2376709

Tyler, Tom R. (2006). Psychological Perspectives on Legitimacy and Legit-

imation. Annual Review of Psychology 57, 375{400.

Wang, Lanlan, and Gordon, Peter (2011). Trust and Institutions: A Mul-

tilevel Analysis. Journal of Socio-Economics 40, 583{593.

Warren, Mark E. (2006). Democracy and Deceit. Regulating Appearances

of Corruption. American Journal of Political Science 50, 160{174.

34



World Values Survey (2015): http://www.worldvaluessurvey.org/WVSOnline.jsp

(last accessed: 12/08/2015).

Willinger, Marc, and Ziegelmeyer, Anthony (2001). Strength of the Social

Dilemma in a Public Goods Experiment: An Exploration of the Error

Hypothesis. Experimental Economics 4, 131{144.

Xiao, Erte (2013). Pro�t-Seeking Punishment Corrupts Norm Obedience.

Games and Economic Behavior 77, 321{344.

Zak, Paul J., and Knack, Stephen (2001). Trust and Growth. The Economic

Journal 111, 295{321.

35



Appendix

A.1 Instructions

This appendix provides a verbatim translation from the German original of

the experimental instructions handed out to participants.

Instructions

Thank you very much for participating in today's experiment. Each partici-

pant will be credited a show-up fee of 4 Euros right from the outset.

The experiment consists of two parts. You can earn money in each part.

Before each part you will receive introductions that describe the experiment

to come. Then the experiment proper will be carried out. The experiment is

�nished after the second part. You will then receive a payment that depends

upon the results of the two part experiments.

Before we start, we would like to call your attention to some important points.

� You are not allowed to communicate with other participants during the

experiment or to leave your seat. Please keep your eyes on the screen

in front of you.

� Please switch o� your cellphone and store it in your bag.

� Please read through the instructions carefully.

� It is important that you understand the instructions. Do not hesitate

to ask questions. Please raise your hand if you have a question. We will

come to your seat to answer your question. Please do not ask questions

aloud.

� You may make notices and marks on the instructions.

� You may use the pen in front of you.
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� Please do not take home these instructions but return them to us when

the experiment is �nished.

� The program that runs the experiment - the gray area on your screen

- must not be closed. Please do not open any other programs because

it might lead to the abortion of the experiment.

� Please observe that the experiment might involve some waiting time:

participants vary in the speed of responding. Please be prepared to

wait for a couple of minutes.

You will �nd the instructions to the �rst part of the experiment on the

following pages.

Instructions for the �rst part of the experiment

This experiment allows you to earn money. How much you earn depends upon

your own decisions, the decisions of the other players, and chance. These

instructions explain how you can inuence your payouts by your decisions.

Please read through the following paragraphs carefully.

General. The experiment consists of two parts. Each part consists of 5

rounds. The rounds are independent from each other. After all 10 decisions

have been made, the computer randomly selects (with the same probability)

one round. You will get paid in cash the total payo� you achieved in that

round plus the the show-up fee.

In both parts of the experiment you will be a member of a group of four.

Each of the four group members will face the same decision problem. The

composition of the group remains the same for the 10 rounds. Hence, you

always interact with the same people. It is guaranteed that neither you nor

any other participant knows about the group composition.
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Initial endowment and decision. At the beginning of each round you

(and each member of your group) receive an initial endowment of 10 Euros.

The endowment has to be divided into a private account (= investment) and

a public account (= contribution). Your decisions will not be communicated

to other group members and thus remain anonymous.

Since the initial endowment has to be completely divided between the pri-

vate and the group account, participants only need to decide how much to

contributed to the public account. The investment in the private account

residually results from:

Investment into private account = 10 Euros - contribution to the public account.

For simpli�cation only integer amounts can be paid in both accounts.

Both accounts lead to returns. The returns on the private account are pre-

sented in Table A1. The returns to contributions to the public account are

presented in Table A2. The money you can earn in this experiment depends

on the total return. The total return is the sum of the two returns and is

presented in Table A3.

Return on investment in private account. Dependending on the amount

you invested in the private account, you receive the following return (in Eu-

ros) on the private account:

Table A1: Return on the private account
Investment in private account 10 9 8 7 6 5 4 3 2 1 0

Return on group account 3.60 3.24 2.88 2.52 2.16 1.80 1.44 1.08 0.72 0.36 0.00

Please observe: your investment in the private account has no inuence on

the return on the private investment of any other group member.

Return on contributions to the public account. In contrast to the

private account, your return on the public account not only depends on your
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contribution to that account but also on the contributions by the other three

group members. The more a group member contributes to the public account,

the higher is the return on the public account for every group member.

The following table gives your individual return (in Euros) on the public

account, depending on your contribution and the sum of the contributions

by the other three group members. The table is based on a formula that is

the same for all group members.

Table A2: Return on the public account
Your contribution to the public account

0 1 2 3 4 5 6 7 8 9 10

0 0.00 0.59 1.17 1.73 2.28 2.81 3.33 3.83 4.32 4.79 5.25

3 1.73 2.28 2.81 3.33 3.83 4.32 4.79 5.25 5.69 6.12 6.53

6 3.33 3.83 4.32 4.79 5.25 5.69 6.12 6.53 6.93 7.31 7.68

9 4.79 5.25 5.69 6.12 6.53 6.93 7.31 7.68 8.03 8.37 8.69

10 5.25 5.69 6.12 6.53 6.93 7.31 7.68 8.03 8.37 8.69 9.00

11 5.69 6.12 6.53 6.93 7.31 7.68 8.03 8.37 8.69 9.00 9.29

Sum of contri- 12 6.12 6.53 6.93 7.31 7.68 8.03 8.37 8.69 9.00 9.29 9.57

butions by the 13 6.53 6.93 7.31 7.68 8.03 8.37 8.69 9.00 9.29 9.57 9.83

other three 14 6.93 7.31 7.68 8.03 8.37 8.69 9.00 9.29 9.57 9.83 10.08

group members 15 7.31 7.68 8.03 8.37 8.69 9.00 9.29 9.57 9.83 10.08 10.31

to the public 16 7.68 8.03 8.37 8.69 9.00 9.29 9.57 9.83 10.08 10.31 10.53

account 17 8.03 8.37 8.69 9.00 9.29 9.57 9.83 10.08 10.31 10.53 10.73

18 8.37 8.69 9.00 9.29 9.57 9.83 10.08 10.31 10.53 10.73 10.92

19 8.69 9.00 9.29 9.57 9.83 10.08 10.31 10.53 10.73 10.92 11.09

20 9.00 9.29 9.57 9.83 10.08 10.31 10.53 10.73 10.92 11.09 11.25

21 9.29 9.57 9.83 10.08 10.31 10.53 10.73 10.92 11.09 11.25 11.39

24 10.08 10.31 10.53 10.73 10.92 11.09 11.25 11.39 11.52 11.63 11.73

27 10.73 10.92 11.09 11.25 11.39 11.52 11.63 11.73 11.81 11.88 11.93

30 11.25 11.39 11.52 11.63 11.73 11.81 11.88 11.93 11.97 11.99 12.00

Please observe that your contribution to the public account inuences the

return on the public account for all other group members: from their per-

spective, the sum of the contributions by the other three group members

includes your contribution.

Please also note that for purpose of presentation Table A2 does not show the
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contributions by the other group members in steps of one Euro but rather in

steps of 3 Euros. You might not see in the table the returns on the public

account for some combinations of contributions. In these cases, the computer

automatically calculates the correct value in accordance with the employed

formula.

Total return. The money you can earn in the experiment depends on the

total return. The total return in a round is given by:

Total return = return on private account + return on public account.

Table A3 (that combines the numbers from Tables A1 and A2) presents

the total return, depending on your own contribution and the sum of the

contributions by the other three group members to the public account.

Table A3: Total return
Your contribution to the public account

0 1 2 3 4 5 6 7 8 9 10

0 3.60 3.83 4.05 4.25 4.44 4.61 4.77 4.91 5.04 5.15 5.25

3 5.33 5.52 5.69 5.85 5.99 6.12 6.23 6.33 6.41 6.48 6.53

6 6.93 7.07 7.20 7.31 7.41 7.49 7.56 7.61 7.65 7.67 7.68

9 8.39 8.49 8.57 8.64 8.69 8.73 8.75 8.76 8.75 8.73 8.69

10 8.85 8.93 9.00 9.05 9.09 9.11 9.12 9.11 9.09 9.05 9.00

11 9.29 9.36 9.41 9.45 9.47 9.48 9.47 9.45 9.41 9.36 9.29

Sum of contri- 12 9.72 9.77 9.81 9.83 9.84 9.83 9.81 9.77 9.72 9.65 9.57

butions by the 13 10.13 10.17 10.19 10.20 10.19 10.17 10.13 10.08 10.01 9.93 9.83

other three 14 10.53 10.55 10.56 10.55 10.53 10.49 10.44 10.37 10.29 10.19 10.08

group members 15 10.91 10.92 10.91 10.89 10.85 10.80 10.73 10.65 10.55 10.44 10.31

to the public 16 11.28 11.27 11.25 11.21 11.16 11.09 11.01 10.91 10.80 10.67 10.53

account 17 11.63 11.61 11.57 11.52 11.45 11.37 11.27 11.16 11.03 10.89 10.73

18 11.97 11.93 11.88 11.81 11.73 11.63 11.52 11.39 11.25 11.09 10.92

19 12.29 12.24 12.17 12.09 11.99 11.88 11.75 11.61 11.45 11.28 11.09

20 12.60 12.53 12.45 12.35 12.24 12.11 11.97 11.81 11.64 11.45 11.25

21 12.89 12.81 12.71 12.60 12.47 12.33 12.17 12.00 11.81 11.61 11.39

24 13.68 13.55 13.41 13.25 13.08 12.89 12.69 12.47 12.24 11.99 11.73

27 14.33 14.16 13.97 13.77 13.55 13.32 13.07 12.81 12.53 12.24 11.93

30 14.85 14.63 14.40 14.15 13.89 13.61 13.32 13.01 12.69 12.35 12.00
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Information at the end of a round. In each round, after every group

member has chosen her contribution to the public account, you will receive

information on your returns on the private and the public account and on

your total returns in that round. Moreover, the sum of the contributions by

the other three group members to the public account will be announced.

Final information. After you have read these instructions we ask you

to answer some questions at your computer. Answering these questions only

serves to check your understanding and does not inuence your payo�s. Then

the �rst part of the experiment will start, consisting of �ve rounds. Please

note that the computer program does not separate decimal places by a comma

but by a dot.

Instructions for the second part of the experiment

The second part of the experiment is almost identical with the �rst part. The

only di�erence is that now events of corruption can arise that might a�ect

the returns on investments to the public account and, hence, total returns.

The second part of the experiment again consists of �ve rounds (rounds 6 to

10).

Events. In the second part of the experiment your group might be exposed

to attempts of corruption which diminish the return on investments to the

public account. Corruption attempts can be fended o� by the system. In that

case the return on investment to the public account and your total return

remain the same as in the �rst part of the experiment. In case a corruption

attempt is not fended o�, the return on the public account can be reduced

and this might diminish your total return; this will be explained below. Such

a reduction need not always arise with corruption: then (like in the case tht

no corruption attempt occurs) the return on investment in the public account
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and, thus, your total return do not change in comparison to the �rst part of

the experiment.

Please note that corruption is not carried out by a group member but by an

outside individual. If a corruption attempt is not fended o�, the corrupter

can get a private bene�t at the expense of your group. The return on the

private account remains una�ected by corruption. The following table lists

the possible events.

Return on the

Event Description public account

and total return

A No corruption attempt Payo� tables as in

the �rst part

B A corruption attempt occurs. Payo� tables as in

The corruption attempt is fended o�. the �rst part

A corruption attempt occurs. Payo� tables as in

C The corruption attempt is not fended o�. the �rst part

Returns on the public account are not reduced.

A corruption attempt occurs. New payo� tables

D The corruption attempt is not fended o�. (see below)

Returns on the public account are reduced.

The corruption attempt, the possibility of fending o� corruption, and the

level of the reduction of the return on the group account are exogenously

given. In fact, neither you nor any other participant in this experiment can

inuence the event of corruption or whether it has negative consequences for

your group.
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New return tables for Event D. In case a corruption attempt will not

be fended o� and the return on the group will be actually be reduced (event

D), new return tables A4 and A5 become valid.

Table A4: New table for the return on the public account
Your contribution to the public account

0 1 2 3 4 5 6 7 8 9 10

0 -5.28 -4.57 -3.87 -3.19 -2.52 -1.87 -1.23 -0.61 0.00 0.59 1.17

3 -3.19 -2.52 -1.87 -1.23 -0.61 0.00 0.59 1.17 1.73 2.28 2.81

6 -1.23 -0.61 0.00 0.59 1.17 1.73 2.28 2.81 3.33 3.83 4.32

9 0.59 1.17 1.73 2.28 2.81 3.33 3.83 4.32 4.79 5.25 5.69

10 1.17 1.73 2.28 2.81 3.33 3.83 4.32 4.79 5.25 5.69 6.12

11 1.73 2.28 2.81 3.33 3.83 4.32 4.79 5.25 5.69 6.12 6.53

Sum of contri- 12 2.28 2.81 3.33 3.83 4.32 4.79 5.25 5.69 6.12 6.53 6.93

butions by the 13 2.81 3.33 3.83 4.32 4.79 5.25 5.69 6.12 6.53 6.93 7.31

other three 14 3.33 3.83 4.32 4.79 5.25 5.69 6.12 6.53 6.93 7.31 7.68

group members 15 3.83 4.32 4.79 5.25 5.69 6.12 6.53 6.93 7.31 7.68 8.03

to the public 16 4.32 4.79 5.25 5.69 6.12 6.53 6.93 7.31 7.68 8.03 8.37

account 17 4.79 5.25 5.69 6.12 6.53 6.93 7.31 7.68 8.03 8.37 8.69

18 5.25 5.69 6.12 6.53 6.93 7.31 7.68 8.03 8.37 8.69 9.00

19 5.69 6.12 6.53 6.93 7.31 7.68 8.03 8.37 8.69 9.00 9.29

20 6.12 6.53 6.93 7.31 7.68 8.03 8.37 8.69 9.00 9.29 9.57

21 6.53 6.93 7.31 7.68 8.03 8.37 8.69 9.00 9.29 9.57 9.83

22 6.93 7.31 7.68 8.03 8.37 8.69 9.00 9.29 9.57 9.83 10.08

23 7.31 7.68 8.03 8.37 8.69 9.00 9.29 9.57 9.83 10.08 10.31

24 7.68 8.03 8.37 8.69 9.00 9.29 9.57 9.83 10.08 10.31 10.53

27 8.69 9.00 9.29 9.57 9.83 10.08 10.31 10.53 10.73 10.92 11.09

30 9.57 9.83 10.08 10.31 10.53 10.73 10.92 11.09 11.25 11.39 11.52

Information about the prevailing case Which of the events A to D

applies to your group will be randomly assigned by the computer at the

beginning of the second part. The event will remain in place for the entire

second part of the experiment. The information about the prevailing event

will be announced to you not until after your decision about your contribution

to the public account at the �rst round of the second part. This means that

you will not know the event that applies to you in your �rst decision. In

43



Table A5: New table for the total return
Your contribution to the public account

0 1 2 3 4 5 6 7 8 9 10

0 -1.68 -1.33 -0.99 -0.67 -0.36 -0.07 0.21 0.47 0.72 0.95 1.17

3 0.41 0.72 1.01 1.29 1.55 1.80 2.03 2.25 2.45 2.64 2.81

6 2.37 2.63 2.88 3.11 3.33 3.53 3.72 3.89 4.05 4.19 4.32

9 4.19 4.41 4.61 4.80 4.97 5.13 5.27 5.40 5.51 5.61 5.69

10 4.77 4.97 5.16 5.33 5.49 5.63 5.76 5.87 5.97 6.05 6.12

11 5.33 5.52 5.69 5.85 5.99 6.12 6.23 6.33 6.41 6.48 6.53

Sum of contri- 12 5.88 6.05 6.21 6.35 6.48 6.59 6.69 6.77 6.84 6.89 6.93

butions by the 13 6.41 6.57 6.71 6.84 6.95 7.05 7.13 7.20 7.25 7.29 7.31

other three 14 6.93 7.07 7.20 7.31 7.41 7.49 7.56 7.61 7.65 7.67 7.68

group members 15 7.43 7.56 7.67 7.77 7.85 7.92 7.97 8.01 8.03 8.04 8.03

to the public 16 7.92 8.03 8.13 8.21 8.28 8.33 8.37 8.39 8.40 8.39 8.37

account 17 8.39 8.49 8.57 8.64 8.69 8.73 8.75 8.76 8.75 8.73 8.69

18 8.85 8.93 9.00 9.05 9.09 9.11 9.12 9.11 9.09 9.05 9.00

19 9.29 9.36 9.41 9.45 9.47 9.48 9.47 9.45 9.41 9.36 9.29

20 9.72 9.77 9.81 9.83 9.84 9.83 9.81 9.77 9.72 9.65 9.57

21 10.13 10.17 10.19 10.20 10.19 10.17 10.13 10.08 10.01 9.93 9.83

22 10.53 10.55 10.56 10.55 10.53 10.49 10.44 10.37 10.29 10.19 10.08

23 10.91 10.92 10.91 10.89 10.85 10.80 10.73 10.65 10.55 10.44 10.31

24 11.28 11.27 11.25 11.21 11.16 11.09 11.01 10.91 10.80 10.67 10.53

27 12.29 12.24 12.17 12.09 11.99 11.88 11.75 11.61 11.45 11.28 11.09

30 13.17 13.07 12.96 12.83 12.69 12.53 12.36 12.17 11.97 11.75 11.52

the following four rounds the same event applies to your group as in the �rst

period of the 2. part experiment. You then exactly know about the event

when making your decisions.

Negative total returns? In case the computer selects a round where you

had a negative total payo� to be paid out at the end of the experiment,

the negative payo� will be o�set with your show-up fee of 4 Euros. Please

observe that the design of the experiment does not allow for negative payouts

after o�setting.

44



Final information. After all participants understood the instructions, the

second part of the experiment with �ve periods starts. When the �ve rounds

are �nished we ask you to answer some questions. A short questionnaire will

automatically start.

A.2 Comprehension test

Experimental proceedings. We would like to ask you some questions

regarding your understanding of the experiment. Please let us know whether

the following statements are correct or wrong. Please tick a box below the

statement and mark Yes if the statement is correct or No if the statement

is wrong.

� The experiment consists of two parts. � Yes � No

� Each group consists of 4 players. � Yes � No

� The contributions to the public account of all players will be announced.

� Yes � No

� All players receive the same payo� from the public account. � Yes �

No

Expected total returns. Now we would like to ask you to calculate your

total return from the public account. [Follows a series of questions with the

following wording:]

� What is the return on the public account if you give X Euros and the

other three players contribute Y Euros to the public account?
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