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Abstract

The Rentier State Hypothesis states that taxation promotes government ac-
countability. The argument is that citizens demand more accountability for spend-
ing of tax revenue than for spending of windfall revenue (e.g., natural resource
revenue). This paper presents evidence from a between-subject experiment that
tests the effect of taxation on demand for accountability and the underlying mech-
anisms explaining this effect. The design focuses on two main features that dis-
tinguish tax from windfall revenue: Tax revenue is produced by citizens’ work and
has been in their possession before being collected as tax. These features are theo-
rized to increase the salience of fairness considerations in public service provision,
and this increased salience of fairness is in turn hypothesized to increase demand
for accountability. The main finding is that taxation causes a higher demand for
accountability when both features of taxation are present. This result is evidence
in support of the Rentier State Hypothesis.
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1 Introduction

Corruption and mismanagement of public revenue are a widespread and serious obstacle
to social and economic development in many poor countries (Ferraz and Finan, 2011;
Lederman et al., 2005; UNDP, 2008). The so called Rentier State Hypothesis, coined
by Borge et al. (2015), states that when governments are financed through taxation, as
opposed to through windfalls such as natural resources revenue or aid, citizens demand
more accountability in government spending. This, in turn, is argued to make politicians
more accountable to citizens’ demands (Borge et al., 2015; Bräutigam et al., 2008; Karl,
2007; Mahdavy, 1970; Paler, 2013; Ross, 2001). Thus, the Rentier State Hypothesis
suggests that financing public revenue through taxing citizens may promote political
accountability and development.

Despite the popularity of the Rentier State Hypothesis, we lack causal evidence for
the positive effect of taxation on accountability, and for the underlying mechanisms ex-
plaining this relationship. The focus of this paper is on the first part of the Rentier State
Hypothesis: The effect of taxation on citizens’ demand for accountability.1 Account-
ability can be defined as “The quality of being accountable; liability to account for and
answer for one’s conduct, performance of duties, etc. (...); responsibility.”(OED, 2017).
Demand for accountability is typically thought to consist of willingness to i) monitor the
behavior of the government and ii) impose a cost on the government when its behavior is
not accountable, i.e., when the government’s actions are not responsible and in the best
interest of the citizen, possibly at a cost. The focus of this paper is on the willingness
to impose a cost on the government. As an example, citizens may sacrifice time and
transportation costs to participate in a demonstration calling on politicians to be more
accountable, imposing a political cost on the government as punishment for not being
accountable.

The present paper reports results from a between-subjects online experiment where
the participants are randomly assigned to a group with another participant and to the
role as a “leader” or a “citizen”. The leader decides how much of an endowment given
to the group to invest in a common pool and how much to keep for him or herself. The
citizen can costly punish the leader’s decision by reducing his or her payoff, but has no
positive monetary incentives to do so. The citizen’s willingness to punish the leader thus
captures the main features of, and is used as a proxy for, demand for accountability in the
experiment. The experiment exogenously varies how the group endowment is financed
in order to capture two major differences between tax and windfall revenue. First, the
money on which citizens are taxed is earned by their work, whereas windfall revenue is
not related to citizens’ effort and is unearned. Second, tax revenue initially accrues to
citizens and is subsequently collected as tax, whereas windfall revenue accrues directly
to the government. These two distinguishing features of tax revenue are theorized to
increase the salience of fairness considerations to citizens, because the features entail
that citizens actively contribute to the financing of revenue. Increased salience of fairness
is, in turn, hypothesized to make citizens care more about how resources are distributed
and increase their willingness to punish the government for unfair behavior.

The experiment has two treatments designed to capture these differences between tax
and windfall revenue. In the “Rentier State” treatment, the group endowment is windfall
and non-tax. In the “Tax State” treatment, the group endowment is produced by the

1From now on, the term “Rentier State Hypothesis” will be used to refer to the effect of taxation on
demand for accountability.
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work of the citizen and the leader, and financed through a tax on earnings.
The experiment also includes two treatments designed to shed light on the underlying

mechanisms explaining the Rentier State Hypothesis. In the “Hard Earned & Non-Tax”
treatment, the group endowment is produced by the work of the citizen and the leader,
but is not collected as tax, and in the “Windfall & Tax” treatment, the group endowment
is windfall, but is financed through taxation. Together with the main treatments, these
additional treatments enable causal tests of the separate effect of the revenues i) being
hard earned (“Hard Earned mechanism”) and ii) having been in the possession of the
citizen before being collected as tax (“Possession mechanism”).

The paper offers three main findings. First, taxation causes a significant increase in
citizens’ demand for accountability. Demand for accountability is proxied by citizens’
willingness to punish. It is defined as the highest investment for which the citizens pun-
ish the leader, and measured using the strategy method. Figure 1 shows the means and
standard errors for citizens’ willingness to punish in the two main treatments. It shows
that when the group endowment is produced by the citizens’ work and financed through
taxation (Tax State treatment), citizens have a 0.19 standard deviation higher willingness
to punish than when the group endowment is windfall and non-tax. This result provides
evidence in support of the Rentier State Hypothesis. The finding is robust across different
subgroups of the sample (gender, age, education, employment status, income, political
view and political engagement).

[Figure 1 about here.]

Second, while the Hard Earned and the Possession mechanism increase citizens’ will-
ingness to punish when working in combination, neither has a separate significant effect.
Thus, both the Hard Earned and the Possession mechanism have to be present in order
for taxation to significantly increase the citizens’ willingness to punish. Third, the effect
of taxation on willingness to punish can be partly explained by taxation causing citizens
to have stronger negative emotions when the leader is unfair. Citizens in the Tax State
treatment report that they would be more upset than citizens in the Rentier State treat-
ment do if the leader invests less than what they perceive to be fair, and willingness to
punish is strongly correlated with negative emotions.

The paper also investigates the effect of taxation on the leaders’ decisions. The results
show that leaders invest more in the common pool (i.e., are more accountable) when the
group endowment is produced by work than when it is windfall revenue.

Overall, the results suggest that taxation is not only a means to generate govern-
ment revenue, but may also increase citizens’ demand for accountability, which is often
assumed to enhance social and economic development through more accountable gov-
ernment spending. The results also imply that, if the government’s goal is to increase
demand for accountability, the tax system should: i) focus on taxing earned revenues
such as labor income rather than unearned income such as prize money from lotteries,
and ii) collect taxes in arrears, not as withholding, because this increases the salience of
fairness considerations.

The paper relates to the empirical literature using cross- and within-country variation
in observational data to investigate the relationship between reliance on tax or windfall
revenue and governance indicators such as democratization, provision of public goods, and
corruption. This literature largely shows that good governance is positively associated
with reliance on tax revenues and negatively associated with reliance on windfall revenues
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(Ahmadov, 2014; Besley and Persson, 2014; Ross, 2015; Gadenne, 2017; Mart́ınez, 2016;
Prichard et al., 2018), with some notable exceptions (Haber and Menaldo, 2011; Herb,
2005).2 However, with the exception of Mart́ınez (2016) and Gadenne (2017), most of
these studies do not identify a causal relationship between tax or windfall revenue and
accountability, and do not provide evidence for the underlying mechanisms explaining it.
In particular, the studies face two major challenges. First, they typically do not measure
citizens’ demand for accountability, and thus cannot show that the effect of taxation on
government accountability is caused by citizens having a higher demand for accountabil-
ity. Second, they do not shed light on the reasons why citizens and governments may
perceive tax revenues differently.

A handful of recent experimental studies have tried to address these issues. They but
provide mixed evidence, and investigate different underlying mechanisms. First, Martin
(2016) and de la Cuesta et al. (2018) conduct experiments in Uganda, and Uganda and
Ghana, respectively, and find that when group revenue is collected through taxation in
the lab, citizens have a higher willingness to punish leaders. The authors argue that a
tax causes a higher willingness to punish through loss aversion, and a feelings of owner-
ship, respectively. Second, Paler (2013) shows that a treatment simulating tax increases
self-reported willingness to monitor the government, and that this effect is explained
by citizens having a higher feeling of ownership over public funds in a lab-in-the-field
experiment in Indonesia. However, she finds no effect of the tax treatment on actual par-
ticipation. In line with this finding, de la Cuesta et al. (2017) do not find any effects of a
tax framing on participation in a large scale survey experiment in Ghana and Uganda.3

Third, Weigel (2017) finds that enforcement of property tax increases participation in a
field experiment in D.R. Congo, but surprisingly the effect is not confined to taxpayers:
evaders in the tax enforcement areas also participate more than individuals in the control
group. Based on this finding, the paper suggests that citizens have a higher demand
for accountability under taxation not because they are paying tax per se, but because
they perceive the enforcement of tax as a signal of state capacity and thus expect higher
benefits from participation.

The contribution of the present study is first to test the first part of the suggested
causal chain of the Rentier State Hypothesis, namely the effect of taxation on demand
for accountability, and to propose and test a new mechanism for this effect: Taxation
increases the salience of fairness considerations in government spending, which, in turn, is
hypothesized to increase citizens’ willingness to punish unfair spending. A crucial feature
of the design is that it keeps the level of investment that is perceived as fair constant

2See Ross (2015) for a review of the literature on the relationship between natural resource (windfall)
revenue and governance, often referred to as the “Natural Resource Curse”, and Ahmadov (2014) for a
meta-analysis showing a negative relationship between oil and democracy across 29 studies. Besley and
Persson (2014) find that tax to GDP ratio correlates positively with executive constraints and property
rights protection, and negatively with perceived corruption in a cross-country analysis. Using a panel
of 188 countries, Prichard et al. (2018) find that democracy correlates negatively with reliance on non-
tax (unearned) government revenue and positively with reliance on tax revenues. Mart́ınez (2016) and
Gadenne (2017) compare increases in tax to increases in oil windfalls in Columbia and windfall grants
from the central government in Brazil, respectively. Both studies find that increases in windfall revenues
leads to much smaller improvements in public service provision (or, in Gadenne (2017), no improvement
at all) than increases in tax revenues.

3In this experiment, the treatment does not simulate tax payment. Instead, the tax treatment tells
respondents that the source of government revenue is taxes they and all Ghanians/Ugandans will pay.
Thus the study not test whether taxed citizens have a higher demand for accountability, which is a
possible explanation for the null finding.
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across treatments, which allows a clean identification of the effect of taxation on how
much citizens care about the leader investing a fair share. Second, the study design tests
the importance of tax revenues being earned to demand for accountability (Hard Earned
mechanism), and how the feature interacts with the Possession mechanism.

The paper also relates to the large literature on social norms and human cooperation,
which, using public good and ultimatum games, has established that individuals are
willing to punish norm violators, even when such punishment is costly and yields no
material gains (de Quervain et al., 2004; Fehr and Gächter, 2000; 2002; Fehr et al., 2002;
Fehr and Fischbacher, 2003; 2004a;b; Henrich et al., 2006; Henrich and Henrich, 2007;
Jordan et al., 2016; Rand and Nowak, 2013; Xiao and Houser, 2005). The present paper
contributes to this literature by investigating whether and why costly punishment of an
investment decision depends on the source of income, and, thus, shedding more light on
motivations behind costly punishment.

The paper is structured as follows: Section 2 describes the experimental design, the
sample, and the setting, Section 3 presents the theoretical framework, Section 4 explains
the empirical strategy and Section 5 reports the results. Finally, Section 6 provides a
discussion of the results and their implications.

2 Experimental design and sample

This section explains the sequence of events, the treatments, and the setting and sample.4

2.1 Sequence of events

In the experiment, the participants play a two-player investment game in pairs consisting
of one citizen and one leader. The citizen has the opportunity to costly punish the leader
for his or her investment decision. The sequence of events for the Rentier State treatment
is illustrated in Figure 2 and can be described as follows. In the first stage (uppermost
panel, Figure 2), the participants are randomly assigned to a treatment, to a pair, and
to the role as a either a citizen or a leader. The randomization is done at the individual
level.

In the second stage (upper middle panel), the citizen and the leader in each pair inde-
pendently choose whether they would like to work to earn a reward or not. The payment
scheme is announced before the participants make their decisions. Only pairs where both
participants choose to work are included in the empirical analysis and the remaining ex-
planation will focus on these. The work consists of a five-minute picture categorization
task. In the third stage (middle panel), the group receives a group endowment. How
the endowment is financed varies between the experimental treatments and is explained
in Subsection 2.2 below. In the Rentier State treatment, the group endowment is made
up of unearned revenue that does not accrue to the citizen before the leader makes the
investment decision for it (non-tax). The size of the group endowment is constant and
equal to $2 in all treatments.

In the fourth stage (lower middle panel), the leader decides how much of the group
endowment to invest in a common pool. The amount invested is multiplied by a factor
of 1.5 and subsequently divided equally between the citizen and the leader. The amount

4The instructions for the main parts of the study are provided in Appendix C.
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not invested in the common pool is kept by the leader. The leader can invest any share
of the group endowment he or she likes in the common pool, in portions of 0.1.

In the fifth stage (lowermost panel), the strategy method is used to elicit the citizen’s
willingness to punish. For every possible investment decision the leader can make, the
citizen decides whether to reduce the payoff to the leader by $0.50 at the cost of $0.05.
The citizen’s punishment decisions constitute the main outcome of the experiment. The
willingness to punish is defined as the largest investment share the citizen punishes and
proxies demand for accountability: The more willing the citizen is to punish, the higher
is his or her demand for accountability.

[Figure 2 about here.]

In the sixth and last stage (not illustrated in the figure), participants answer a set of
non-incentivized questions intended to capture individual preferences and socioeconomic
background. The purpose of collecting this information is to investigate heterogeneity
in treatment effects and the underlying mechanisms for the effect of taxation on the
willingness to punish. After completion of the experiment, the participants receive their
$1 participation fee within three days. To determine bonus earnings from decisions made
in the experiment, citizens and leaders are randomly matched in pairs. The earnings are
paid to the participants within three weeks of the completion of the experiment.

2.2 Experimental treatments

The experimental treatments exogenously vary the way in which the group endowment
is financed based on two main differences between tax and windfall revenue. First, tax
revenue is produced by the citizens’ work and is thus hard earned, whereas windfall rev-
enue is not related to the citizens’ effort at all. Second, the revenue collected through
taxation has been in the citizens’ possession, whereas windfall revenue accrues directly
to the government. The financing of the group endowment is varied along these two
dimensions in a 2×2 design, giving rise to four treatments, as illustrated in Table 1. An
important feature of the design is that the (post-tax) reward for performing the task and
the size of the group endowment are constant across treatments.

[Table 1 about here.]

The structures of the four treatments are illustrated in Figure 3 and can be described
as follows. In the first treatment, the citizen and the leader each earns $1 from their work.
In addition, they receive a $2 windfall as group endowment. The group endowment can
be considered windfall revenue because the group receives it independently of the citizen
and the leader’s work. In the second treatment, the citizen and the leader each earns
$1 from their work. In addition, their work produces a $2 ($1 each) group endowment.
The group endowment can be considered hard earned revenue because it is dependent
on the citizen and the leader’s work. In the third treatment, the citizen and the leader
each earns $1 from their work. In addition, each receives a $1 windfall. The citizen
and the leader’s total earnings are taxed at 50% and the tax collected finances the $2
group endowment. The group endowment can be considered tax revenue because it is
collected from the citizen and the leader’s earnings. In the fourth treatment, the citizen
and the leader each earns $2 from their work. Their earnings are taxed at 50% and the
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tax collected finances a $2 group endowment. The group endowment can be considered
hard earned revenue because it is produced by the work of the citizen and the leader, as
well as financed by tax revenue because it is collected from the citizen and the leader’s
earnings.5 The four treatments can be summarized as follows:

Rentier State (T1): Citizen and leader each earn $1. A windfall finances the $2
group endowment.

Hard Earned & Non-Tax (T2): Citizen and leader each earn $1. Their work
additionally produces $1 each, financing the $2 group endowment.

Windfall & Tax (T3): Citizen and leader each earn $1. In addition, they each
receive a windfall of $1. Their total earnings are taxed at 50%. The $1 tax collected
from each finances the $2 group endowment.

Tax State (T4): Citizen and leader each earn $2. Their earnings are taxed at
50%. The $1 tax collected from each finances the $2 group endowment.

[Figure 3 about here.]

The Rentier State treatment can be thought of as a stylization of the situation in a
Rentier State where the government is mainly financed by windfall revenue (aid, natural
resource revenue) that is not collected through the tax system. The Tax State treatment
can be thought of as a stylization of the situation in a tax state, where government
revenues are mainly financed through taxing hard earned income produced by the citizens’
work and the tax is paid in arrears. Comparing the willingness to punish in these two
treatments provides a causal test of the Rentier State Hypothesis.

Comparing the Rentier State to the Hard Earned & Non-Tax treatment, and the
Windfall & Tax to the Tax State treatment provides causal tests for the effect of the group
endowment being produced by work when it is not financed through taxation and when
it is financed through taxation, respectively. These comparisons test the importance of
the Hard Earned mechanism in explaining the Rentier State effect. Similarly, comparing
the Rentier State to the Windfall & Tax treatment and the Hard Earned & Non-Tax
to the Tax State treatment provides causal tests for the effect of the group endowment
being financed through taxation when the money is not produced by work and when the
money is produced by work, respectively. These comparisons test the importance of the
Possession mechanism in explaining the Rentier State effect.

The treatments are designed to keep what is perceived as a fair investment constant:
because the citizen and the leader contribute equally much tax and work in all treatments,
the fair thing for the leader to do is always to invest the entire group endowment in the
common pool (because this ensures equal pay). The post-experimental survey confirms
that this is also how the citizens perceive the situation. When asked how much they
think it is fair that the leader invests, the citizens on average answer a share of 0.95 or
higher in all treatments.

5Please see Appendix B for a description of a robustness treatment. This treatment resembles the
Tax State treatment, but manipulates the Hard Earned Mechanism by making the citizen and the leader
work longer (ten minutes instead of five) rather than by making work a more productive activity (pay
$2 instead of $1). As the regressions in Table B.11 show, manipulating duration does not yield results
different from the main manipulation (productivity). The two treatments are therefore pooled in all the
analyses presented in the paper unless otherwise specified.
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2.3 Sample and setting

The participants in the experiment were recruited from the online labor market platform,
Amazon Mechanical Turk (MTurk). In total, 1996 workers (983 citizens and 1013 leaders)
participated in the study. Of these, 110 (54 citizens and 56 leaders) chose not to perform
the task and were therefore excluded from the sample. Of the 929 citizens that chose
to work, 190 answered the punishment question inconsistently. For these inconsistent
punishers, willingness to punish could not be defined.6 Thus, the main analyses in this
paper are based on a sample of 739 citizens.

Descriptive statistics for these are reported in Table 2. Columns (1) - (5) show means
for background variables for each of the four treatments and for the pooled sample, re-
spectively. Column (5) shows the p-value for testing the hypothesis that there is no
difference in the background characteristics between each of treatments T2-T4 and the
Rentier State treatment. The table shows that the share of males, and the share of
respondents that are more politically conservative than the median of the sample, are
significantly different between treatments.7 The sample is otherwise balanced.

[Table 2 about here.]

Tables B.4 and B.5 in Appendix B show that there are some significant differences
in the share of citizens that choose not to work and the share of citizens that are incon-
sistent punishers across treatments. However, a comparison of the balance regressions
for all the 983 citizens recruited in Table B.3 to the balance regressions for the sample
of citizens that chose to work in Table B.2, and the balance regressions for the sample
of citizens that chose to work and are consistent punishers in Table B.1, shows that the
identified imbalances are not due to non-workers and inconsistent punishers being signif-
icantly different from workers and consistent punishers in terms of observable variables.
This mitigates the concern that differential selection of consistent punishers is driving
the treatment effects. However, as a robustness check, the main specifications are also
estimated using the number of times punished as the dependent variable, which can be
defined for all 929 citizens who chose to work.

3 Theoretical framework

This section describes the theoretical framework guiding the experimental design. First,
the citizen’s punishment decision is considered. His or her monetary payoff can be for-
mulated as:

yc = R +
3
4

I− (p× c), (1)

where R is the reward for performing the real effort task, I is the leader’s investment in
the common pool, p ∈ {0,1} is an indicator variable for the citizen’s binary punishment
decision that is taking the value of one if the citizen punishes the leader and zero otherwise,

6A citizen’s punishment behavior is defined as inconsistent if, for any level of leader investment, the
citizen does not punish that investment, but does punish at least one higher level of investment. There
are no good theoretical reasons for why citizens should not punish low, but punish higher investments,
and it is difficult to know how to analyze the data from inconsistent punishers.

7Table B.1 in Appendix B provides a more detailed balance check.
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and c is the cost of punishing the leader. As Equation (1) shows, there are no monetary
incentives to punish in the experiment. Furthermore, the one-shot structure and the
anonymity of the participants entail that there are no strategic incentives for punishment.
However, a large empirical literature has documented that people are willing to sacrifice
monetary payoff to punish unfair behavior, even when they get no monetary or strategic
benefits from doing so (Fehr and Fischbacher, 2003; 2004a;b; Henrich et al., 2006; Henrich
and Henrich, 2007; Xiao and Houser, 2005). Fehr et al. (2002) refer to such behavior as
strong negative reciprocity.8

To capture strong negative reciprocity, this paper assumes that the citizen derives
utility from punishing the leader when the leader is perceived to be unfair. Negative
emotions are one possible mechanism through which this effect might work. Unfair in-
vestments may upset citizens, and punishing the leader is a way for them to express their
anger to the leaders (Fehr and Gächter, 2002; Hopfensitz and Reuben, 2009; Nelissen
and Zeelenberg, 2009; Xiao and Houser, 2005). Based on this, the citizen’s punishment
decision can be modeled as a tradeoff between monetary payoff and utility from punishing
the leader for unfair investments.9 To formalize ideas, the following simple model of the
citizen’s utility, inspired by Cappelen et al. (2007), is introduced:

Vc = R +
3
4

I− (p× c)− γc
(
mc− I

)2
+(p×β )

[
min{0,mc− I}2]. (2)

mc is the citizen’s fairness norm and specifies the investment share that he or she perceives
to be fair. Thus, mc− I indicates how much the leader’s investment deviates from the
amount the citizen perceives as fair. γc is a parameter determining the citizen’s non-
monetary utility loss from unfair investments unconditional on punishment, and β is a
parameter determining the citizen’s utility from punishing unfair investments. The rest
of the parameters are as defined for Equation (1) above.

Equation (2) shows that the citizen’s utility from punishment depends positively on
how much the leader’s investment deviates from the fairness norm, mc− I, and on the in-
dividual parameter β , and negatively on the cost of punishment, c. It is assumed that the
citizen derives negative unconditional utility from both positive and negative deviations
from the fairness norm, but only derives utility from punishment of negative deviations.
Both the unconditional disutility and the utility from punishment are assumed to be
increasing in the size of the deviation from the fairness norm. The citizen’s punishment
behavior is characterized by:

c < β
[
min{0,mc− I}2] Punish (3a)

c = β
[
min{0,mc− I}2] Indifferent, randomize (3b)

c > β
[
min{0,mc− I}2] Not punish (3c)

Next, the leader’s investment decision is considered. It is modeled as a trade-off
between expected monetary payoff and non-monetary disutility from deviations from

8Evolutionary theory posits that the existence of strong negative reciprocity is due to cooperative
behavior increasing the likelihood for survival, and that natural selection therefore has favored individuals
that are intuitively cooperative and trustworthy (Fehr et al., 2002; Fehr and Fischbacher, 2004a; Jordan
et al., 2016; Rand and Nowak, 2013).

9An alternative theoretical approach is to model the citizen’s non-monetary utility from punishing the
leader’s investment as reference dependent, i.e., determined by his or her reference point for investment.
This approach is discussed in more detail in Subsection B.5.2 in Appendix B.
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fairness:

Vl = R + GE− 1
4

I− (φ(I)×θ)− γl(ml− I)2, (4)

where GE is the group endowment, φ(I) (φ ′(I) < 0) is the leader’s subjective probability
for being punished by the citizen as a function of investment, θ is the cost of being
punished by the citizen, ml is the leader’s fairness norm for investment, γl is a parameter
determining the leader’s disutility from deviating from fairness, and the other parameters
are as defined for Equation (1). ml−I indicates how much the leader’s investment deviates
from what he or she perceives as fair. It is assumed that the leader experiences a utility
loss from both negative and positive deviations from the fairness norm, and that the
disutility is increasing in the size of the deviation. For simplicity, it is also assumed that
the leader is risk neutral. Given an interior solution, the leader’s optimal investment in
the common pool is given by:

I∗ = ml−
1

2γl

[1
4

+ φ
′(I)×θ

]
. (5)

Thus, the leader’s investment depends positively on his or her fairness norm for in-
vestment, ml, the parameter determining disutility from unfair investment, γl, and the
subjective belief about how sensitive the probability of punishment by the citizen is to a
change in investment, φ ′(I).

The theoretical model can now be used to illustrate the effect of taxation on the citi-
zen’s punishment behavior. As Equations (3a)-(3c) show, for any given investment level
(I), two parameters influence the citizen’s punishment in the model; the level of invest-
ment the citizen perceives as fair (mc), and the utility he or she derives from punishment
of unfair investments (β ). Since the experiment is designed to keep the fairness norm
constant across treatments, we assume that the fairness norms, mc and ml, are the same
in all treatments and entail that the leader should invest everything in the common pool.
Thus, the effects of treatments must work through changes in the utility derived from
punishing unfair investments, β .

The basic idea behind the design is that taxation increases the salience of fairness
considerations to the citizens. The hypothesis is that, under taxation, citizens actively
contribute to the group endowment in two ways; they have worked hard to earn the
money that finances it, and they have had the tax money in their possession before
it was collected. This active contribution is thought to attract the citizens’ attention
to the fairness norm, i.e., that the leader should invest everything, which in turn is
hypothesized to increase the citizen’s utility from punishment (β ), leading to higher
willingness to punish.10 In the absence of taxation (Rentier State treatment), neither
the citizen nor the leader actively contributes to the group endowment. Even though the

10This idea is related to a series of recent theoretical papers showing that alternatives that are more
salient, i.e., that stand out more because they are different or unusual, receive more of the decision
maker’s attention and thus influence their decisions more relative to less salient alternatives. Bordalo
et al. (2012) theorize that lotteries with payoffs that stand out are overweighed relative to their objective
probabilities in decision-making. Bordalo et al. (2013a) extend this model to demand for risky assets and
Bordalo et al. (2013b; 2016) and Köszegi and Szeidl (2013) formulate more general models for salience
and choice. These models generally focus on the salience of different alternatives in one particular choice
setting. The present argument is slightly different and focuses on how the salience of one particular
feature of the choice situation differs between different settings (with and without taxation). The basic
mechanism should be the same: When our attention is drawn to a particular product or feature of the
choice situation, we care about that product or feature, and put more emphasis on it, compared to when
our attention is not drawn to it.
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citizen’s fairness norm is the same as under taxation, the lack of active contribution to
the group endowment is hypothesized to make this fairness norm less salient and citizens
less willing to punish unfair investments. Accordingly, the theory predicts willingness to
punish and investment levels to be lower in the Rentier State treatment than in the other
three treatments.

Next, the model is used to illustrate the effect of taxation on the leader’s investment
decision. Equation (5) shows that the investment decision is determined by the level of
investment the leader perceives as fair (ml), his or her disutility from unfair investments
(γl) and the subjective belief about how sensitive the probability of punishment by the
citizen is to a change in investment (φ ′(I)) for any given level of investment (I). As
before, the fairness norm, ml, is assumed to be constant across treatments, so the effect
of treatments must go through disutility from unfair investments (γl) and the subjective
belief about how sensitive the probability of punishment by the citizen is to a change in
investment (φ ′(I)). Corresponding to the effect of taxation on the citizen’s willingness to
punish, the idea is that the leader’s active contribution to the group endowment under
taxation makes fairness considerations more salient and increases the disutility the leader
derives from unfair investments, γl. This, in turn, is hypothesized to increase investments
in the common pool. Taxation might also affect the leader’s subjective belief about how
sensitive the probability of the citizen punishing is to a change in investment, but it is
difficult to formulate a theoretical prediction for this effect without further assumptions.
Based on this, the theory predicts the leader’s investments to be higher in the Hard
Earned & Non-Tax, Windfall & Tax and Tax State treatments than in the Rentier State
treatment.

To summarize, the theoretical framework predicts that taxation increases the citizen’s
willingness to punish deviations from the fairness norm through increasing the salience of
this norm, and thus increases the utility from punishment of deviations from it. Corre-
spondingly, taxation is predicted to increase the leader’s investment in the common pool
because it increases the salience of the fairness norm and thus increases the disutility
derived from deviating.

4 Empirical strategy

This section describes the empirical strategy for the analysis.11

4.1 Main analysis

To investigate the effect of taxation on willingness to punish, the following specification
is estimated:

yi = α + β
HHi + β

TTi + θ
H×THi×Ti + β

X Xi + β
ZZi + εi. (6)

yi is the standardized willingness to punish for the citizen in pair i, with a mean of 0 and
standard deviation of 1. α is a constant, Hi is an indicator variable taking the value of

11This, and the hypotheses to be tested, were specified in the pre-analysis plan submitted to
the American Economic Association Randomized Control Trials Registry before the data collection.
https://www.socialscienceregistry.org/trials/2233, registration number AEARCTR-0002233. The paper
mainly follows the pre-analysis plan, with some minor deviations and a few additional specifications.
Please see Appendix A for an overview.
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one for individuals in the Hard Earned treatments, T2 and T4. Ti is an indicator variable
taking the value of one for individuals in the Tax treatments, T3 and T4, and Hi×Ti is
and interaction term between Hi and Ti. Hi×Ti takes the value of one for individuals in
the Tax State treatment (T4). Xi is a vector of the background variables of the citizen
(indicator variables for male, age above median, education above median level, full-time
employee and income above median), Zi is a vector of political view and engagement (indi-
cator variable for above median politically conservative and for above median engaged in
political activities) and εi is an error term. Three versions of Equation (6) are estimated;
one including the treatment variables and their interaction term only; one including the
treatment variables, their interaction term and Xi; and one with treatment variables, their
interaction term, Xi and Zi, all OLS regressions with robust standard errors. The Rentier
State treatment is the reference category, and the estimation of Equation (6) gives the
following main parameters of interest:

βT +βH +θH×T: causal effect of going from the Rentier State treatment to the Tax
State treatment. This tests the Rentier State Hypothesis.

βT , βT + θH×T: causal effect of going from the Rentier State to the Windfall
& Tax treatment, and the causal effect of going from the Hard Earned & Non-
Tax treatment to the Tax State treatment, respectively. These test the Possession
mechanism.

βH , βH + θH×T: causal effect of going from the Rentier State treatment to the
Hard Earned & Non-Tax treatment, and from the Windfall & Tax treatment to the
Tax State treatment, respectively. These test the Hard Earned mechanism.

θH×T: the difference in causal effect of going from Windfall to Hard Earned treat-
ments between Non-Tax and Tax treatments.

To investigate whether the treatments affect willingness to punish on the intensive or
extensive margin Equation (6) is also estimated for two indicator variables: An indicator
variable for high punishment, High punishment dummy, taking the value of one for citizens
that punish all, but the highest level of investment, and zero otherwise; and an indicator
variable for positive punishment, Positive punishment dummy, taking the value of one for
citizens that punish at least one investment share and zero for those who never punish.

As a robustness check, Equation (6) is additionally estimated for two alternative
definitions of willingness to punish as the dependent variable that can be defined for all
citizens (including those who punish inconsistently): Number of times punished, which
takes a value between 0 and 11, and punishment of 0.9 investment share, which is a
dummy taking the value of one for individuals that punish investment shares of 0.9 and
zero otherwise. As an additional robustness check, Equation (6) is also estimated for the
lowest share invested for which the citizen does not punish the leader as the dependent
variable.

4.2 Heterogeneity analysis

To investigate whether different subgroups of the sample respond differently to the treat-
ments, the following specification is estimated:

yi = α + β
HHi + β

TTi + θ
H×THi×Ti + β

VarVari + θ
HHi×Vari+

θ
TTi×Vari + γHi×Ti×Vari + β

X Xi + β
ZZi + εi.

(7)
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Where Vari are indicator variables for the subgroups of respondents that are of interest
(male, above median age, above median education, full-time employee, above median
income, conservative, more than median engaged in political activities, and above median
upset). Hi×Vari is an interaction term between Hi and Vari, Ti×Vari is an interaction
term between Ti and Vari, and Hi×Ti×Vari is a term for the triple interaction between
Hi, Ti and Vari.

The reference category is the subgroup for which Vari takes the value of zero in the
Rentier State treatment. To illustrate, if Vari is the indicator variable for male, the
reference category is female (male = 0) in the Rentier State treatment. Then βH is
the effect of going from the Rentier State to the Hard Earned & Non-Tax treatment for
females, βT is the effect of going from the Rentier State to the Windfall & Tax treatment
for females, and so on. Estimating Equation (7) for each background variable gives the
following parameters of interest:

βT + βH + θH×T: causal effect of going from the Rentier State to the Tax State
treatment for subgroup Vari = 0 (for instance females).

βT +βH +θH×T+θH+θT+γ: causal effect of going from the Rentier State to the
Tax State treatment for subgroup Vari = 1 (for instance females).

θH + θT + γ: difference in effect of going from the Rentier State to the Tax State
treatment between Vari = 0 and Vari = 1 (for instance between females and males).

4.3 Leader decisions

To investigate the effect of treatments on leaders’ investment decisions, Equation (6) is
estimated using the standardized share invested in the common pool as the dependent
variable.

5 Results

This section reports the results. The first part reports descriptive findings for the citizens’
punishment behavior and for self-reported negative emotions. The second part presents
the main analysis of the effect of taxation on the willingness to punish and on negative
emotions. The third part presents the heterogeneity analysis. Finally, results from the
leaders’ investment behavior are described in the fourth part.

5.1 Descriptive statistics

The main outcome of interest is the citizens’ willingness to pay a cost to punish the leaders’
investment decisions by reducing their payoff. The willingness to punish is measured
using the strategy method: For every possible investment decision the leader can make,
the citizen decides whether he or she would like to punish that decision. The leader can
invest as much of the group endowment as he or she likes, in portions of 0.1. Thus,
the citizen decides whether to punish an investment share of 0.1, an investment share
of 0.2, an investment share of 0.3 and so on up until an investment share of 1. These
decisions are used to identify the highest investment level for which the citizen punishes
the leader, which is used as a measure for the willingness to punish. The punishment
decision that the citizen makes for the leader’s actual investment decision is implemented.
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To illustrate, imagine that a citizen decides to punish the leader if he or she invests a
share of 0.5 or less in the common pool. Then the highest investment share for which
the citizen punishes, and the measure for his or her willingness to punish (i.e. his or her
demand for accountability), is 0.5.

Figure 4 divides citizens into four categories according to their punishment behavior.
It shows that a significant share, about 45%, never punish the leader. The remaining
55% have a positive willingness to punish for at least one level of leader investment, most
of whom (about 37% of the sample) are willing to punish high investments, meaning that
the highest investment share they punish is between 60% and 90%. A small share (about
15‘% of the sample) are only willing to punish low investments, meaning that the highest
investment share they punish is between 0% and 50%. A minority of three percent always
punish the leader, even in the case when he or she invests 100% of the group endowment.
Figure B.1 in Appendix B gives a more detailed description of punishment behavior by
illustrating the entire distribution of willingness to punish.

[Figure 4 about here]

To shed more light on why citizens punish, they answer the unincentivized question
“How upset would you be if the leader invests less than the fair share, when both of you
completed the assignment?” Figure 5 illustrates their answers measured on an 11-point
scale from “Not upset at all” to “Very upset”. It shows that there is a large variation
in negative emotions associated with unfair leader investments. The figure also shows
that the distribution of negative emotions is skewed to the right of the midpoint of the
upsetness scale (six), indicating that the majority of citizens report that they would be
somewhat or more upset if the leader is unfair.

[Figure 5 about here.]

Figure 6 investigates the relationship between negative emotions and punishment
behavior. The left panel divides the sample of citizens into two groups according to
self-reported emotions; those who report to be less than or equal to the median level of
upset (six), and those who report to be more than median upset if the leader is unfair. It
illustrates the willingness to punish in these two groups and shows that the more upset
punish significantly higher investment shares than the less upset. The magnitude of this
difference is equivalent to 0.6 standard deviation and is highly significant (p = 0.000).
The right panel of the figure illustrates the same relationship for all possible outcomes of
the upsetness variable. Each bar illustrates the mean willingness to punish for that level
of upsetness and shows that willingness to punish is linearly increasing in the strength
of negative emotions reported. These results strongly suggest that negative emotions are
an important driver of punishment behavior.

[Figure 6 about here.]

Table 3 reports regressions of willingness to punish on an indicator variable taking the
value of one for citizens that are more than median upset if the leader is unfair in Columns
(1)-(3) and on the 11-point scale measure of upsetness in columns (4-6). The table shows
that the positive correlation between negative emotions and punishment replicates in a
regression framework for both measures of upsetness.
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[Table 3 about here.]

5.2 Main analysis

As illustrated in Figure 1, the Tax State treatment causes a significant increase in citizens’
willingness to punish. Going from a situation where the group endowment is windfall
and non-tax to a situation where it is produced by the citizen and the leader’s work and
financed through taxation, increases the willingness to punish from 0.30 to 0.37 (p =
0.060). The magnitude of the effect is equivalent to a 0.19 standard deviation increase in
the willingness to punish.

Table 4 investigates how willingness to punish is affected by the Tax and Hard Earned
manipulations, their interaction, and background variables, in a regression framework.
Columns (1)-(3) report results for willingness to punish measured by a standardized
version of the 11-point punishment scale. Column (1) reports estimates of Equation (6)
with treatment variables and the interaction term only, Column (2) reports estimates for
a specification that includes background variables (gender, age, education, income and
occupation) and Column (3) reports results for the full specification where indicators for
political view and political engagement are also included. The Rentier State treatment
is the reference category in all columns. Focusing on the full specification in Column (3),
the table shows that the descriptive finding is replicated in the regression analysis. Going
from the Rentier State to the Tax State treatment significantly increases the willingness
to punish (as indicated by the positive and significant coefficient of “Hard Earned +
Tax + Hard Earned x Tax”, p = 0.058). The table also shows the estimated separate
effects of the Hard Earned and Tax manipulations. The coefficients of “Hard Earned”
and “Hard Earned + Hard Earned x Tax” test the separate effect of the Hard Earned
manipulation when the group endowment is non-tax and when it is collected through
taxation, respectively. They show that the Hard Earned effects are positive, but not
statistically significant. Similarly, the coefficients of “Tax” and “Tax + Hard Earned
+ Tax” test the separate effect of the Tax manipulation when the group endowment is
windfall and when it is produced by work, respectively. They show that the effects are
positive, but not significant. The small and non-significant coefficient of “Hard Earned
x Tax” suggests that there is no interaction effect between the two mechanisms on the
willingness to punish.

In terms of background variables, only employment status is significantly correlated
with punishment; citizens that are employed full-time have a significantly higher willing-
ness to punish than those who are not employed full-time.

[Table 4 about here.]

Columns (4)-(6) report estimates of Equation (6) where the dependent variable is
a standardized version of an indicator variable taking the value of one for individuals
that punish very high shares invested (0.9): Column (4) reports estimates from the
specification with treatment variables and the interaction only, and Columns (5) and (6)
sequentially add the background and political variables. The main result from Column
(3) holds when investigating the effect on the indicator for high willingness to punish in
Column (6).12

12Table B.8 reports the estimated regressions for the dependent variables that can also be defined
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Based on the regressions in Table 4, the following main results can be formulated:

Result 1 (Rentier State Hypothesis): The Tax State treatment significantly in-
creases the willingness to punish compared to the Rentier State treatment (β H + β T +
θH×T = 0.186, p = 0.058, Column (3)).

Result 2 (Mechanisms): The positive effect of the Tax State Treatment on the
willingness to punish is explained by a combination of the Hard Earned and Possession
mechanism. Both the Tax and the Hard Earned manipulations have a positive separate
effect on the willingness to punish, but they are not statistically significant (Hard Earned
mechanism: β H = 0.040, p = 0.715, β H + θH×T = 0.057, p = 0.595, Possession mecha-
nism: β T = 0.129, p = 0.269, β T + θH×T = 0.147, p = 0.134, Column (3)). There is no
interaction effect between the Hard Earned and the Possession mechanism (θ = 0.018, p
= 0.907).

Result 1 provides evidence in support of the Rentier State Hypothesis. When the
financing of the group endowment is characterized by the two distinguishing factors of tax
revenue; (i) the money has been in the citizens’ possession and then been collected through
taxation and (ii) the money is earned income, the citizens have a higher willingness to
punish.13

Result 2 shows that both the Hard Earned and the Possession mechanism are needed
in order to generate the Rentier State effect. These mechanisms significantly affect the
willingness to punish only when working in combination.

To further investigate the effect of taxation on the willingness to punish, Table B.9
in Appendix B reports regression results for an indicator variable taking the value of one
if the citizen punishes some investment share in Columns (1) - (3). It shows that the
treatments have no significant effects on the likelihood of a citizen punishing the leader.
Thus, the results in Tables 4 and B.9 indicate that the Tax State treatment increases
citizens’ willingness to punish very high investments, but does not increase the likelihood
of the citizen punishing the leader.14

Finally, the treatment effect on negative emotions is investigated in Figure 7. It shows
that, on average, citizens in the Tax State treatment report to be more upset than the
citizens in the Rentier state treatment do (6.3 vs. 5.9 on a scale from 1 to 11), indicating
that the Tax State treatment increases the citizens’ negative emotions. The difference in
negative emotions reported is equivalent of 0.15 standard deviation, but is not significant
at conventional levels of significance (p = 0.131).

[Figure 7 about here.]

Table 5 reports the corresponding regression analysis where negative emotions are

for citizens that are inconsistent punishers: number of times punished (Column (1)-(3)) and a dummy
variable taking the value of one for citizens that punish an investment share of 0.9 (Column (4)-(6)). It
shows that the main results are robust to these specifications.

13The estimated regressions for the robustness check of the Hard Earned mechanism are reported
in Table B.11 in Appendix B. It shows that there is no significant difference in willingness to punish
between citizens in the five- and 10-minute Hard Earned treatments.

14Table B.9 in Appendix B also reports the positive punishment indicator for the sample of all citizens
who worked, including inconsistent punishers, in Columns (4)-(6). These regressions show that the two
samples give very similar results.
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regressed on indicator variables for treatments and their interaction. The regressions
replicate the positive (non-significant) effect of the Tax State treatment on negative emo-
tions. Additionally, they show that the point estimates of the separate effects of the Hard
Earned and the Tax manipulation on negative emotions go in opposite directions.

[Table 5 about here.]

The results show that willingness to punish is highly correlated with negative emo-
tions. They also provide suggestive evidence in support of negative emotions being a
mechanism for the effect of taxation on the willingness to punish: Taxation makes the
citizen more upset by, and therefore more willing to punish, unfair leader investments.

5.3 Heterogeneity analysis

This section investigates whether subgroups of citizens respond differently to taxation.
Figure 8 show the difference in mean willingness to punish between the Rentier State
and the Tax State treatment for the different subgroups of respondents. To illustrate,
the left bars in the top left panel of the figure show the mean willingness to punish for
women in the Rentier State treatment (dark gray) and women in the Tax State treatment
(light gray), respectively. The two right bars of the panel show the mean willingness to
punish for men in the Rentier State (dark gray) and Tax State (light gray) treatment.
The panel illustrates that going from the Rentier State to the Tax State treatment causes
men to have a significantly higher willingness to punish, but does not affect the punish-
ment behavior of women. Overall, the figure shows that Result 1 is robust across the
different subgroups: Willingness to punish is consistently higher in the Tax State than in
the Rentier State treatment in all subgroups except non-full-time employees (where the
difference between treatments is not significant).

[Figure 8 about here.]

Table 6 reports the estimated regression coefficients for the effect on the willingness
to punish of going from the Rentier State to the Tax State treatment for the different
subgroups of the sample, as well as the difference in treatment effect between the groups.
It shows that the Tax State treatment has a significant effect on the following subgroups:
male, younger, more educated, full-time employees, richer, more politically conservative
and the more politically engaged citizens, but that the difference in treatment effect is
only significantly different between non-full-time and full-time employees. Tables B.12
and B.14 in Appendix B report the full regressions (see Tables B.13 and B.15 for speci-
fications without controls.)

[Table 6 about here.]

Based on Table 6, the following main result for the heterogeneity analysis can be
formulated:

Result 3 (Rentier State Hypothesis): The positive effect of taxation on the will-
ingness to punish is robust across all subgroups of respondents, with the exception of
employment status. Across gender, age, education, income, political view, political en-
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gagement and negative emotions, the Tax State treatment increases the willingness to
punish compared to the Rentier State treatment (β T +β H +θH×T and β T +β H +θH×T+
θH + θT + γ > 0, Columns (1)-(3) and (5)-(7)), though not significantly in all groups.

Result 3 shows that Result 1, the Rentier State effect, is robust across the different
subgroups. This indicates that the effect of taxation on willingness to punish is a general
one and not driven by specific subgroups.

5.4 Leader decisions

This subsection investigates the leaders’ decisions for investment in the common pool.15

Figure 9 illustrates the distribution of leader investment behavior: each bar indicates
the share of leaders that invested the given share in the common pool. It shows that the
majority of leaders, 60%, invest everything. About 25% keep the entire group endowment
to themselves and 4% invest half.

[Figure 9 about here.]

Next, the effect of taxation on leader investments is investigated. Figure 10 illustrates
the effect of going from the Rentier State to the Tax State treatment on the share in-
vested by the leader. It shows that the Hard Earned and the Possession mechanism do
not significantly affect the leader’s investment behavior when working in combination.
Table 7 reports the estimated results of Equation (6) taking the standardized value of
the leader’s investment as the dependent variable. The regressions replicate the descrip-
tive result from Figure 10 for both the 11-point scale and the binary definition of leader
investment (the binary outcome takes the value of one for leaders that invest everything
in the common pool and zero otherwise). The regressions furthermore show that when
the group endowment is collected as tax, going from the Windfall to the Hard Earned
treatment significantly increases the investment share. This is indicative evidence of tax-
ation positively affecting leader behavior through the Hard Earned mechanism.

[Figure 10 about here.]

In terms of background variables, older and more politically engaged leaders invest
more, and full-time employees and more politically conservative leaders invest less in the
common pool. Figure B.3 in Appendix B shows that the effect of the Hard Earned treat-
ment on investment share is not driven by beliefs about citizens’ punishment, providing
suggestive evidence that the effect of taxation on provision of accountability is not driven
by beliefs about punishment.

[Table 7 about here.]

Based on the analysis of leader decisions, the following result can be formulated:

Result 4 (Leader investment): Leaders invest more in the common pool when the
group endowment is produced by work, but the effect is only statistically significant when
the group endowment is also collected through taxation (β H + θ = 0.167, p = 0.067 and

15Balance tables for leaders are reported in Tables B.19 - B.22 in Appendix B.
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β H = 0.050, p = 0.616, Column (3)).

Result 4 provides suggestive evidence of taxation increasing the share invested by the
leader.

6 Discussion and conclusion

This paper studies the effect of taxation on demand for accountability in an economic
experiment. The experimental design focuses on two features that distinguish tax from
other sources of government revenue, as underlying mechanisms explaining why it is
perceived differently; tax revenue is produced by the citizens’ work and has been in their
possession before being collected as tax. The paper offers three main findings. First,
when revenue is tax revenue this causes a higher demand for accountability, measured
as citizens’ willingness to costly punish the leader’s investment decision for the group
endowment. Citizens have a significantly higher willingness to punish when the group
endowment is produced by work and financed through taxation compared to when it is
windfall and non-tax. This finding provides evidence in support of the Rentier State
Hypothesis. The heterogeneity analysis shows that the finding is robust across all, but
one, subgroups of the sample. Second, the two distinguishing features of tax revenue, that
it is hard earned and has been in the citizen’s possession before being collected through
taxation, do not have separate significant effects on the willingness to punish. Third, the
effect of taxation on willingness to punish can be partly explained by negative emotions.
Taxation causes citizens to have stronger negative emotions about unfair investments,
and citizens are more willing to punish the stronger their negative emotions are. This
finding highlights the importance of emotions in decision-making.

The results provide important implications for our understanding of citizens’ account-
ability behavior and for policy. First, taxing citizens is not only an instrument for gener-
ating government revenue, it may also promote demand for accountability, which in turn
is generally assumed to increase government accountability. A tax system designed to
enhance demand for accountability should have the following features. First, tax should
be paid in arrears, not as withholding. Second, tax should mainly be levied on income
that is earned, such as employment income, not on unearned (windfall) income such as
lottery prizes. The argument is that when paying taxes in arrears and on earned income,
citizens actively contribute to tax revenues, which increases the salience of fairness in
resource distribution and that this in turn increases demand for accountability. However,
collecting tax in arrears might conflict with other policy goals, such as increasing tax
compliance (see for instance Dhami and al Nowaihi (2007) or Engström et al. (2015)).
Furthermore, the results imply that if the government’s aim is to improve accountability
to all groups in the population, the tax base should be broadly defined and also include
those who, from a revenue perspective, it is not worth collecting taxes from.

This paper studies the effect of taxation on demand for accountability in an experi-
mental setting that tightly controls for factors that are not the focus of the study, but that
might affect demand for accountability. This enables a clean causal test of the effect of
taxation on demand for accountability and of the micro-founded mechanisms that might
explain it. Testing these mechanisms in a field setting is an interesting topic for future
research. Furthermore, testing the causal effect of taxation and the effect of demand
for accountability on accountability in government spending will shed more light on the
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political effects of taxation.
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Figures and tables

Figure 1: Effect of taxation on the willingness to punish
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The figure shows the mean willingness to punish for citizens in the Rentier State (group endowment
is windfall and non-tax) and Tax State (group endowment is produced by work and financed through
taxation) treatments. The estimated standard errors are also indicated.
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Figure 2: Sequence of events

Random assignment
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The figure illustrates the sequence of events for the Rentier State treatment.
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Figure 3: Treatments: Generation and collection of group endowment
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The figure illustrates the production and financing of the group endowment for the four treatments.
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Figure 4: Types of punishment behavior
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Note: The figure shows the share of citizens characterized by four different types of punishment behavior.
“Never”: citizens that never punish the leader. “Low investments (0%-50%)”: citizens that punish an
investment share of between 0% and 50% as the highest. “High investments (60%-90%)”: citizens that
punish an investment share between 60% and 90% as the highest. “Always”: citizens that punish all
investment decisions of the leader, even when he or she invests 100%.
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Figure 5: How upset would you be if the leader invests less than the fair share?
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Note: The figure illustrates how citizens answered the question “How upset would you be if the leader
invests less than the fair share, when both of you completed the assignment?” on a 11-point scale from
“Not upset at all” (1) to “Very upset” (11). Each bar indicates the share of citizens that answered each
of the numbers on the scale.
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Figure 6: The willingness to punish and negative emotions
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Note: Left panel: illustrates the mean willingness to punish and estimated standard error for citizens
that would be less than median and citizens that would be more than median upset if the leader invests
less than the fair share, respectively. Right panel illustrates the mean willingness to punish and
estimated standard error for citizens according to their answer to the question “How upset would you
be if the leader invests less than the fair share”. Each bar illustrates the mean willingness to punish for
that level of negative emotions.
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Figure 7: Effect of taxation on negative emotions
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Note: The figure shows the mean values for how upset the citizen would be if the leader invest less than
the fair share for the Rentier State and Tax State treatments, respectively. The variable is measured on
a scale from 1 (Not upset at all) to 11 (Very upset). The figure also indicates the estimated standard
errors.
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Figure 8: Effect of taxation on the willingness to punish by subgroup
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Note: The figure shows the mean willingness to punish and standard error for the Rentier State and Tax
Treatments, by subgroups. “Male”: indicator variable taking the value of 1 for males, “Above median
age” indicator variable taking the value of 1 if individual is older than the median age of the sample
(34 years), “Above median education”: indicator taking the value of 1 for individuals who have a 4-year
degree or higher education, “Employed full-time”: indicator variable for individuals who are full-time
employees, “Above median income”: indicator variable taking the value of 1 for individuals that have
an individual yearly income of USD 40 000 or more, “Conservative”: indicator variable taking the value
of 1 for individuals that rate themselves 6 or higher on a scale from 0 (strongly liberal) to 10 (strongly
conservative), “More politically engaged”: indicator variable taking the value of 1 for individuals that
report to have participated in more than the median number (two) of political activities during the last
year, and “More upset”: indicator variable taking the value of 1 for individuals who report that they
would be higher than median upset if the leader invests less than the fair share.
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Figure 9: Distribution of share invested by leaders
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Note: The figure shows the distribution of share the leaders invest in the common pool for the total
sample. Each bar illustrates the share of leaders that made given investment in the common pool.
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Figure 10: Effect of taxation on share invested by leaders
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Note: The figure shows the mean share invested by leader and estimated standard errors by Rentier
State and Tax State treatments.
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Table 1: Experimental treatments

Windfall Hard Earned
Non-tax Rentier State Hard Earned & Non-tax
Tax Winfall & Tax Tax State

35



Table 2: Background by treatment

Windfall & Non-Tax Hard Earned & Non-Tax Windfall & Tax Hard Earned & Tax Total F-test

Male 0.53 0.47 0.57 0.44 0.49 0.09
(0.04) (0.04) (0.05) (0.03) (0.02)

Above median age 0.50 0.46 0.46 0.49 0.48 0.72
(0.04) (0.04) (0.04) (0.03) (0.02)

Above median education 0.56 0.53 0.56 0.57 0.56 0.69
(0.04) (0.04) (0.04) (0.03) (0.02)

Employed full-time 0.60 0.58 0.56 0.57 0.58 0.96
(0.04) (0.04) (0.04) (0.03) (0.02)

Above median income 0.47 0.51 0.46 0.46 0.47 0.60
(0.04) (0.04) (0.04) (0.03) (0.02)

Conservative 0.45 0.41 0.34 0.49 0.44 0.01
(0.04) (0.04) (0.04) (0.03) (0.02)

More politically engaged 0.50 0.42 0.53 0.46 0.47 0.19
(0.04) (0.04) (0.04) (0.03) (0.02)

Observations 163 158 134 284 739

mean coefficients; semean in parentheses

Note: The table provides mean values for background characteristics in the four respective treatments and for the whole sample. The F-
test column provides the p-value for an f-test of no difference in means between the four treatments. Variables: “Male”: indicator variable
taking the value of 1 for males, “Above median age” indicator variable taking the value of 1 if individual is older than the median age of the
sample (34 years), “Above median education”: indicator taking the value of 1 for individuals who have a 4-year degree or higher education,
“Employed full-time”: indicator variable for individuals who are full-time employees, “Above median income”: indicator variable taking
the value of 1 for individuals that have an individual yearly income of USD 40 000 or more, “Conservative”: indicator variable taking the
value of 1 for individuals that rate themselves 6 or higher on a scale from 0 (strongly liberal) to 10 (strongly conservative) and “More
politically engaged” is an indicator variable taking the value of 1 for individuals that report to have participated in more than the median
number (two) of political activities during the last year.
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Table 3: Effect of negative emotions on the willingness to punish

(1) (2) (3) (4) (5) (6)

Above median upset 0.578∗∗∗ 0.572∗∗∗ 0.565∗∗∗

(0.071) (0.072) (0.072)

Upset 0.122∗∗∗ 0.121∗∗∗ 0.120∗∗∗

(0.011) (0.011) (0.011)

Male –0.061 –0.059 –0.047 –0.046
(0.066) (0.066) (0.065) (0.065)

Above median age 0.031 0.028 0.056 0.052
(0.072) (0.072) (0.070) (0.070)

Above median education –0.034 –0.037 –0.018 –0.021
(0.076) (0.077) (0.074) (0.075)

Employed full-time 0.114 0.116 0.111 0.113
(0.078) (0.078) (0.076) (0.076)

Above median income –0.015 –0.015 –0.007 –0.008
(0.080) (0.080) (0.077) (0.077)

Conservative 0.011 0.014
(0.074) (0.072)

More politically engaged 0.066 0.059
(0.073) (0.071)

Constant –0.282∗∗∗ –0.303∗∗∗ –0.334∗∗∗ –0.743∗∗∗ –0.793∗∗∗ –0.820∗∗∗

(0.047) (0.087) (0.099) (0.071) (0.105) (0.114)

Observations 739 739 739 739 739 739
R2 0.084 0.087 0.088 0.127 0.131 0.132

Robust standard errors in parentheses, ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table reports regressions of the standardized willingness to punish on negative emotions
and a set of explanatory variables. Columns (1)-(3) include an indicator variable for above median
negative emotions, “Above median upset” and Columns (4)-(6) includes “Upset”, measured on
a scale from 1 (not upset at all) to 11 (very upset). See Table 4 for definitions of background
variables.
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Table 4: Effect of taxation on the willingness to punish

Willingness to punish High punishment dummy

(1) (2) (3) (4) (5) (6)

Hard Earned 0.034 0.031 0.040 0.101 0.103 0.100
(0.107) (0.107) (0.108) (0.102) (0.103) (0.102)

Tax 0.121 0.133 0.129 0.168 0.168 0.158
(0.116) (0.116) (0.117) (0.112) (0.113) (0.114)

Hard Earned x Tax 0.033 0.019 0.018 -0.085 -0.096 -0.078
(0.151) (0.152) (0.153) (0.151) (0.151) (0.152)

Male -0.113 -0.108 -0.056 -0.051
(0.069) (0.069) (0.068) (0.069)

Above median age 0.001 -0.003 0.002 0.010
(0.074) (0.074) (0.075) (0.075)

Above median education -0.004 -0.013 0.104 0.093
(0.080) (0.080) (0.082) (0.083)

Employed full time 0.137∗ 0.139∗ -0.058 -0.063
(0.081) (0.081) (0.080) (0.079)

Above median income 0.006 0.007 -0.090 -0.083
(0.084) (0.084) (0.083) (0.083)

Conservative 0.006 -0.089
(0.077) (0.075)

More politically engaged 0.120 0.005
(0.076) (0.074)

Constant -0.101 -0.125 -0.185 -0.123∗ -0.076 -0.039
(0.076) (0.109) (0.122) (0.067) (0.108) (0.120)

Hard Earned + Tax + Hard Earned x Tax 0.188∗ 0.182∗ 0.186∗ 0.185∗∗ 0.176∗ 0.180∗

(0.098) (0.098) (0.098) (0.092) (0.092) (0.092)

Hard Earned + Hard Earned x Tax 0.066 0.050 0.057 0.017 0.008 0.022
(0.107) (0.107) (0.108) (0.110) (0.111) (0.113)

Tax + Hard Earned x Tax 0.154 0.151 0.147 0.083 0.072 0.080
(0.097) (0.097) (0.098) (0.100) (0.100) (0.100)

Observations 739 739 739 739 739 739
R2 0.006 0.013 0.017 0.005 0.011 0.013

Robust standard errors in parentheses, ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Note: The table reports regressions of the standardized value of willingness to punish on the treatment
variables “Hard Earned” (indicator variable taking the value of one for individuals in the Hard Earned
treatments (T2 and T4), “Tax” (indicator variable taking the value of 1 for individuals in the Tax
treatments (T3 and T4)) and “Hard Earned x Tax” (interaction term between “Hard Earned” and
“Tax”) and a set of explanatory variables. Columns (1)-(3) show the results for the 11-point scale
definition of willingness to punish (takes values 0.0, 0.1, 0.2,...,1). Columns (4)-(6) show the results for a
dummy taking the value of one if the individual punishes all, but the highest level of investment. “Male”:
indicator variable taking the value of 1 for males, “Above median age” indicator variable taking the value
of 1 if individual is older than the median age of the sample (34 years), “Above median education”:
indicator taking the value of 1 for individuals who have a 4-year degree or higher education, “Employed
full-time”: indicator variables for individuals who are full-time employees, “Above median income”:
indicator variable taking the value of 1 for individuals that have an individual yearly income of USD 40
000 or more, “Conservative”: indicator variable taking the value of 1 for individuals that rate themselves 6
or higher on a scale from 0 (strongly liberal) to 10 (strongly conservative) and “More politically engaged”:
indicator variable taking the value of 1 for individuals that report to have participated in more than the
median number (2) of political activities during the last year. “Hard Earned + Tax + Hard Earned x
Tax” is the sum of the estimated parameters for “Hard Earned”, “Tax” and “Hard Earned x Tax”. “Tax
+ Hard Earned x Tax” is the sum of the estimated parameters for “Tax” and “Hard Earned”. “Hard
Earned + Hard Earned x Tax” is the sum of estimated parameters for “Hard Earned” and “Hard Earned
x Tax”.
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Table 5: Effect of taxation on negative emotions

(1) (2)

Hard Earned –0.077 –0.082
(0.109) (0.108)

Tax 0.150 0.148
(0.113) (0.114)

Hard Earned x Tax 0.075 0.071
(0.151) (0.152)

Male –0.193∗∗∗

(0.069)

Above median age –0.162∗∗

(0.074)

Above median education 0.032
(0.080)

Employed full-time 0.070
(0.080)

Above median income 0.041
(0.083)

Conservative –0.009
(0.077)

More politically engaged 0.168∗∗

(0.074)

Constant –0.068 –0.043
(0.075) (0.116)

Hard Earned + Tax + Hard Earned x Tax 0.149 0.137
(0.096) (0.096)

Hard Earned + Hard Earned x Tax –0.002 –0.011
(0.105) (0.106)

Tax + Hard Earned x Tax 0.226∗∗ 0.219∗∗

(0.100) (0.100)

Observations 739 739
R2 0.009 0.034

Robust standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table reports regressions of negative emotions (“How
upset would you be if the leader invests less than the fair share?”),
measured on a standardized 11-point scale, on the treatment vari-
ables “Hard Earned & Non-Tax” (indicator variable taking the value
of one for individuals in the Hard Earned & Non-Tax treatment
(T2), “Windfall & Tax” (indicator variable taking the value of one
for individuals in the Windfall & Tax treatment (T3) and “Tax
State” (indicator variable taking the value of one for citizens in the
Tax State treatment) and a set of explanatory variables (see Table
4 for definitions).
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Table 6: Effect of going from Rentier State to Tax State treatment on the willingness to
punish for subgroups

(1) (2) (3) (4) (5) (6) (7) (8)
Male Older Higher educ Full time Income Conserv. Pol. eng. Upset

Total, var = 0 0.127 0.256∗ 0.024 –0.039 0.136 0.036 0.145 0.126
(0.133) (0.134) (0.149) (0.157) (0.133) (0.135) (0.138) (0.125)

Total, var = 1 0.245∗ 0.119 0.311∗∗ 0.343∗∗∗ 0.243∗ 0.352∗∗ 0.233∗ 0.174
(0.136) (0.144) (0.129) (0.124) (0.145) (0.141) (0.140) (0.147)

Difference 0.117 –0.137 0.287 0.382∗ 0.107 0.316 0.088 0.048
(0.183) (0.197) (0.197) (0.200) (0.197) (0.195) (0.197) (0.194)

Background vars Yes Yes Yes Yes Yes Yes Yes Yes
Political vars Yes Yes Yes Yes Yes Yes Yes Yes

Observations 739 739 739 739 739 739 739 739
R2 0.018 0.021 0.028 0.022 0.019 0.024 0.021 0.092

Robust standard errors in parentheses, ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table reports the estimated regression coefficients for the effect of going from the Rentier State
to the Tax State treatment on the standardized value of willingness to punish for different subgroups of the
sample. “Total, Var = 0” is the estimated effect on subgroups for which the respective variables in the column
headers take the value of zero (the sum of the estimated parameters for “Hard Earned”, “Tax” and “Hard
Earned x Tax” in Table B.12 in Appendix B), “Total, Var = 1” is the estimated effect on subgroups for which
the respective variables in the column headers take the value of one (the sum of the estimated parameters for
“Hard Earned”, “Tax”, “Hard Earned x Tax”, “Hard Earned x Var”, “Tax x Var” and “Hard Earned x Tax
x Var” in Table B.12 in Appendix B.4) and “Difference” is the difference in estimated effect of the Tax State
treatment between the subgroup for which “Var” takes the value of zero and subgroups for which “Var” takes
the value of one (the sum of the estimated parameters for “Hard Earned x Var”, “Tax x Var” and “Hard
Earned x Tax x Var” in Table B.12 in Appendix B). “Upset”: indicator taking the value of 1 for individuals
who state they will be more upset than the median of the sample if the leader invests less than the fair share.
See table 4 for explanation of the rest of the variables.
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Table 7: Effect of taxation on share invested in the common pool (leaders)

Share invested High investment dummy

(1) (2) (3) (4) (5) (6)

Hard Earned 0.033 0.043 0.050 0.114 0.119 0.124
(0.100) (0.099) (0.099) (0.101) (0.100) (0.100)

Tax –0.094 –0.099 –0.104 –0.040 –0.053 –0.059
(0.103) (0.105) (0.105) (0.105) (0.106) (0.106)

Hard Earned x Tax 0.113 0.114 0.117 0.034 0.040 0.045
(0.136) (0.135) (0.135) (0.136) (0.135) (0.135)

Male –0.028 –0.035 0.044 0.037
(0.065) (0.064) (0.064) (0.063)

Above median age 0.227∗∗∗ 0.241∗∗∗ 0.275∗∗∗ 0.287∗∗∗

(0.065) (0.065) (0.065) (0.065)

Above median education 0.100 0.074 0.088 0.060
(0.068) (0.068) (0.067) (0.067)

Employed full-time –0.213∗∗∗ –0.223∗∗∗ –0.192∗∗∗ –0.203∗∗∗

(0.070) (0.070) (0.070) (0.070)

Above median income –0.061 –0.053 –0.071 –0.066
(0.073) (0.072) (0.072) (0.071)

Conservative –0.133∗∗ –0.110∗

(0.067) (0.066)

More politically engaged 0.131∗∗ 0.161∗∗

(0.066) (0.066)

Constant –0.009 –0.019 –0.012 –0.059 –0.123 –0.136
(0.070) (0.094) (0.102) (0.073) (0.096) (0.104)

Hard Earned + Tax + Hard Earned x Tax 0.052 0.058 0.062 0.108 0.105 0.109
(0.087) (0.086) (0.086) (0.089) (0.088) (0.088)

Hard Earned + Hard Earned x Tax 0.145 0.157∗ 0.167∗ 0.148 0.158∗ 0.169∗

(0.092) (0.092) (0.092) (0.091) (0.091) (0.090)

Tax + Hard Earned x Tax 0.019 0.015 0.013 –0.006 –0.014 –0.014
(0.088) (0.086) (0.085) (0.086) (0.085) (0.084)

Observations 957 957 957 957 957 957
R2 0.003 0.032 0.042 0.004 0.035 0.046

Robust standard errors in parentheses, ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table reports regressions of the standardized value of share invested by the leader on the treatment
variables “Hard Earned” (indicator variable taking the value of one for individuals in the Hard Earned treatments
(T2 and T4)), “Tax” (indicator variable taking the value of one for individuals in the Tax treatments (T3 and
T4)) and “Hard Earned x Tax” (interaction term between “Hard Earned” and “Tax”) and a set of explanatory
variables (see Table 4 for definitions of variables). Columns (1)-(3) show the results for the discrete definition of
share invested (takes values 0.1, 0.2,...,1). Columns (4)-(6) show the results for a dummy taking the value of one
if the citizen invests everything in the common pool. “Hard Earned + Tax + Hard Earned x Tax” is the sum of
the estimated parameters for “Hard Earned”, “Tax” and “Hard Earned x Tax”. “Tax + Hard Earned x Tax”
is the sum of the estimated parameters for “Tax” and “Hard Earned”. “Hard Earned + Hard Earned x Tax” is
the sum of estimated parameters for “Hard Earned” and “Hard Earned x Tax”.
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Appendix A Deviations from Pre-Analysis Plan

A.1 Deviations from Pre-Analysis Plan

Theoretical framework
The theoretical framework presented in the paper states that taxation causes a higher
demand for accountability through an increased salience of fairness. The framework pre-
sented in the pre-analysis plan included both the salience of fairness considerations and
deviations from reference payoff.

Dependent variable
The dependent variable was defined as “Highest investment share not punished” in the
pre-analysis plan, but is defined as “Highest investment share punished” in the specifi-
cations reported in the paper. The latter definition was chosen for pedagogical reasons,
but does not qualitatively change the results. The results for the original definition of
the dependent variable is reported in Table B.10.

Heterogeneity analysis
Employment status was not pre-specified as a dimension for the heterogeneity analysis
in the pre-analysis plan, but results for this are presented in the paper. This is because
the emission of employment status from the pre-analysis plan was not intentional.

In addition to socioeconomic background characteristics and negative emotions, the
pre-analysis plan specified risk preferences, altruism, positive reciprocity, negative reci-
procity and loss aversion as dimensions for the heterogeneity analysis. Table B.6 in
Appendix B tests whether the citizens’ preferences and negative emotions are affected
by treatments, by regressing the respective preference and emotion measures on indica-
tor variables for the Hard Earned & Non-Tax, the Windfall & Non-Tax and the Tax
State treatment (Rentier State is the reference category). It shows that the Tax State
treatment significantly reduces the citizens’ self-reported altruism and loss aversion, and
significantly increases negative reciprocity and there is therefore no heterogeneity anal-
ysis for these dimensions in the paper. There are no good theoretical reasons to expect
heterogeneity in effects of taxation according to positive reciprocity and altruism and the
analysis is not presented in the main paper, but can be found in Table B.16.

A.2 Additional analyses reported

Citizen behavior
The following results are reported in the paper, but were not specified in the pre-analysis
plan and should be considered exploratory.

• Regressions with binary dependent variable reported in Columns (4)-(6) in Table
4, and in Columns (1)-(6) in Table B.9

• Regressions in Table B.8

Leader behavior
The pre-analysis specified regressions to investigate the effect of the Hard Earned treat-
ments on the share invested in the common pool in the leader. The paper additionally
reports treatment effects of the Tax treatments.
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Appendix B Additional figures and tables

B.1 Balance tables

Table B.1: Effect of treatments on background variables, main sample of citizens

Male Older Higher educ Full time Higher income Conservative Pol. engaged

Hard Earned & Non-Tax –0.053 –0.047 –0.027 –0.025 0.040 –0.043 –0.073
(0.058) (0.056) (0.056) (0.055) (0.056) (0.055) (0.056)

Windfall & Tax 0.047 –0.048 0.001 –0.042 –0.004 –0.105∗ 0.033
(0.068) (0.058) (0.058) (0.058) (0.058) (0.057) (0.058)

Tax State –0.087∗ –0.014 0.016 –0.031 –0.009 0.042 –0.032
(0.051) (0.049) (0.049) (0.048) (0.049) (0.049) (0.049)

Constant 0.528∗∗∗ 0.503∗∗∗ 0.558∗∗∗ 0.601∗∗∗ 0.466∗∗∗ 0.448∗∗∗ 0.497∗∗∗

(0.042) (0.039) (0.039) (0.038) (0.039) (0.039) (0.039)

P-value of F-test 0.088∗ 0.718 0.694 0.961 0.602 0.012∗∗ 0.193
Observations 739 739 739 739 739 739 739

Robust standard errors in parentheses, ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table displays coefficients from estimated regressions of each of the background indicator variables as the dependent
variable on indicator variables for the treatments (see Table 4 for definitions). The Rentier State treatment is the reference
category. The reported p-values tests the hypothesis that all the treatments have the same effect on the background indicator
variables.
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Table B.2: Effect of treatments on background variables, all citizens who worked

Male Older Higher educ Full time Higher income Conservative Pol. engaged

Hard Earned & Non-tax –0.041 –0.031 –0.052 –0.010 0.067 –0.026 –0.098∗

(0.052) (0.051) (0.051) (0.050) (0.051) (0.050) (0.051)

Windfall & Tax 0.067 –0.070 –0.002 0.013 0.015 –0.079 –0.038
(0.060) (0.053) (0.052) (0.052) (0.053) (0.052) (0.053)

Tax State –0.089∗ –0.030 –0.009 –0.006 0.021 0.048 –0.059
(0.046) (0.044) (0.044) (0.044) (0.044) (0.044) (0.044)

Constant 0.510∗∗∗ 0.510∗∗∗ 0.567∗∗∗ 0.582∗∗∗ 0.443∗∗∗ 0.448∗∗∗ 0.521∗∗∗

(0.038) (0.036) (0.036) (0.035) (0.036) (0.036) (0.036)

P-value of F-test 0.012∗∗ 0.669 0.558 0.892 0.513 0.015∗∗ 0.503
Observations 929 929 929 929 929 929 929

Robust standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table displays coefficients from estimated regressions of each of the background indicator variables as the
dependent variable on indicator variables for the treatments, on the total sample of citizens, i.e.. including citizens that
chose not to work or who are identified as inconsistent switchers. The Rentier State treatment is the reference category. See
Table 4 for definition of the variables. The reported p-values test the hypothesis that all the treatments have the same effect
on the background indicator variables.
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Table B.3: Effect of treatments on background variables, all citizens

Male Older Higher educ Full time Higher income Conservative Pol. engaged

Hard Earned & Non-Tax –0.040 –0.025 –0.058 –0.022 0.054 –0.027 –0.091∗

(0.051) (0.050) (0.050) (0.049) (0.050) (0.050) (0.050)

Windfall & Tax 0.067 –0.071 –0.023 0.005 –0.001 –0.086∗ –0.045
(0.056) (0.050) (0.050) (0.050) (0.050) (0.050) (0.050)

Tax State –0.089∗∗ –0.026 –0.017 –0.027 0.003 0.047 –0.051
(0.045) (0.043) (0.043) (0.043) (0.043) (0.043) (0.043)

Constant 0.515∗∗∗ 0.500∗∗∗ 0.574∗∗∗ 0.598∗∗∗ 0.456∗∗∗ 0.456∗∗∗ 0.505∗∗∗

(0.037) (0.035) (0.035) (0.034) (0.035) (0.035) (0.035)

P-value of F-test 0.007∗∗∗ 0.542 0.632 0.758 0.445 0.008∗∗∗ 0.583
Observations 983 983 983 983 983 983 983

Robust standard errors in parentheses, ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table displays coefficients from estimated regressions of each of the background indicator variables as the dependent
variable on indicator variables for the treatments, on the total sample of citizens, i.e.. including citizens that chose not to
work or who are identified as inconsistent punishers. The Rentier State treatment is the reference category. See Table 4 for
definition of the variables. The reported p-values test the hypothesis that all the treatments have the same effect on the
background indicator variables.
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Table B.4: Effect of treatments on decision to work

(1) (2)

Hard Earned & Non-Tax 0.029 0.032∗

(0.018) (0.018)

Windfall & Tax –0.062∗∗ –0.059∗∗

(0.027) (0.027)

Tax State 0.001 0.003
(0.019) (0.019)

Male –0.010
(0.014)

Above median age 0.027∗

(0.014)

Above median education 0.006
(0.017)

Employed full-time –0.011
(0.016)

Above median income 0.004
(0.018)

Conservative –0.017
(0.016)

More politically engaged 0.040∗∗∗

(0.015)

Constant 0.951∗∗∗ 0.932∗∗∗

(0.015) (0.022)

P-value F-test 0.001∗∗∗ 0.001∗∗∗

Observations 983 983
R2 0.017 0.033

Robust standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: Regressions showing the relationship be-
tween the decision to work (dependent variable is
indicator variable taking the value of one for cit-
izen who choose to work) and treatments. The
Rentier State treatment is is the reference cate-
gory in all regressions. “Tax State” is an indicator
variable taking the value of one for individuals in
the Tax State treatment, “Hard Earned & Non-
Tax” is an indicator variable taking the value of
one for individuals in the Hard Earned & Non-Tax
treatment and “Windfall & Tax” is an indicator
variable taking the value of one for individual in
the Windfall & Non-Tax treatment. “P-value of
F-test” reports the p-value for the test of “Tax
State” = “Hard Earned & Non-Tax” = “Windfall
& Tax”. The background variables are as defined
in Table 4.
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Table B.5: Effect of treatments on inconsistent punishment behavior

(1) (2)

Hard Earned & Non-Tax 0.026 0.024
(0.038) (0.039)

Windfall & Tax 0.043 0.047
(0.041) (0.041)

Tax State 0.079∗∗ 0.073∗∗

(0.034) (0.035)

Male –0.040
(0.025)

Above median age –0.005
(0.027)

Above median education –0.020
(0.029)

Employed full-time 0.027
(0.030)

Above median income –0.006
(0.031)

Conservative 0.036
(0.028)

More politically engaged –0.009
(0.027)

Constant 0.160∗∗∗ 0.170∗∗∗

(0.026) (0.043)

P-value F-test 0.300 0.384
Observations 929 929
R2 0.006 0.012

Robust standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: Regressions showing the relationship be-
tween switching the wrong way (not punish low
levels of investments and punish high levels of in-
vestments) or multiple times and treatments. The
dependent variable is indicator variable taking the
value of one for citizens who switch the wrong
way. The Rentier State treatment is is the refer-
ence category in all regressions. “Tax State” is an
indicator variable taking the value of one for indi-
viduals in the Tax State treatment, “Hard Earned
& Non-Tax” is an indicator variable taking the
value of one for individuals in the Hard Earned &
Non-Tax treatment and “Windfall & Tax” is an
indicator variable taking the value of one for indi-
vidual in the Windfall & Non-Tax treatment.“P-
value of F-test” reports the p-value for the test
of “Tax State” = “Hard Earned & No-Tax” =
“Windfall & Tax”. The background variables are
as defined in Table 4.
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Table B.6: Effect of treatments on preferences, citizens

Risk averse More altruistic High pos. reci. High neg. reci Loss averse More upset

Hard Earned & Non-Tax –0.047 –0.045 0.009 0.020 –0.107∗ –0.017
(0.056) (0.054) (0.056) (0.056) (0.055) (0.056)

Windfall & Tax 0.008 –0.052 0.090 0.035 –0.018 0.082
(0.058) (0.056) (0.058) (0.058) (0.057) (0.058)

Tax State 0.024 –0.102∗∗ –0.013 0.114∗∗ –0.097∗∗ 0.073
(0.049) (0.047) (0.049) (0.049) (0.049) (0.049)

Constant 0.521∗∗∗ 0.380∗∗∗ 0.485∗∗∗ 0.436∗∗∗ 0.607∗∗∗ 0.448∗∗∗

(0.039) (0.038) (0.039) (0.039) (0.038) (0.039)

P-value of F-test 0.353 0.369 0.139 0.110 0.233 0.131

Robust standard errors in parentheses, ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table displays coefficients from estimated regressions of each of the preference indicator variables as the
dependent variable on indicator variables for the treatments. The Rentier State treatment is the reference category. The
F-test column provides the p-value for an f-test of no difference in means between the four treatments. “Risk averse”:
indicator variable taking the value of 1 for individuals answering a number lower than median reported (7) to the question
How willing or unwilling you are to take risks? (0 = Completely unwilling, ..., 10 = Completely willing), and zero
otherwise. “More altruistic”: indicator variable taking the value of one for individuals answering a number higher than the
median reported (9) to the question How willing are you to give to good causes without expecting anything in return? (0
= Completely unwilling, ..., 10 = Completely willing), and zero otherwise.“High negative Reciprocity”: indicator variable
taking the value of one if negative reciprocity index is higher than the median. In accordance with Falk et al. (2018), the
index for negative reciprocity was constructed using the following three items If I am treated very unjustly, I will take
revenge at the first occasion, even if it is a cost to do so (0 = Strongly disagree, ..., 10 = Strongly agree (10)), How willing
are you to punish someone who treats you unfairly, even if there may be costs for you? (0 = Completely unwilling, ..., 10
= Completely willing) and How willing are you to punish someone who treats others unfairly, even if there may be costs
for you? (0 = Completely unwilling, ..., 10 = Completely willing). From these questions, the index was constructed as
follows: negative reciprocity = 0.2631× Willingness to punish if oneself is treated unfairly + 0.2631× Willingness punish
if other is treated unfairly + 0.3738× Willingness to take revenge. These weights were obtained by Falk et al. (2018) by
running a regression of observed risk behavior in the lab on responses to these survey questions. “High positive reciprocity”:
indicator variable taking the value of 1 for individuals that answered a number higher than the median reported (10) to the
question When someone does me a favor, I am willing to return it (0 = Strongly disagree, ..., 10 = Strongly agree), and
zero otherwise. ”Loss averse”: indicator variable taking the value of one for individuals that to the following question If
you could choose between between the following hypothetical scenarios, which would you choose? 1. Lottery: win $80 with
probability 1/2, lose $50 with probability 1/2 or 2. Receive $0 for sure answer “2. Receive $0 for sure”. “Above median
upset”: indicator variable taking the value of 1 for individuals answering a number higher than the median reported (6)
to the question How upset would you feel if the leader invests less than what you think is fair in the common pool? (0 =
Not upset at all, ..., 10 = Very upset). The reported p-values test the hypothesis that all the treatments have the same
effect on the preference indicator variables.
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B.2 Robustness

Table B.8: Effect of taxation on the willingness to punish, robustness check

Number of times punished High punishment dummy

(1) (2) (3) (4) (5) (6)

Hard Earned 0.084 0.087 0.099 0.000 0.006 0.007
(0.099) (0.100) (0.100) (0.097) (0.098) (0.098)

Tax 0.093 0.097 0.099 0.035 0.038 0.036
(0.105) (0.105) (0.105) (0.102) (0.102) (0.102)

HExTax –0.031 –0.044 –0.048 0.123 0.110 0.113
(0.137) (0.137) (0.138) (0.134) (0.135) (0.136)

Male –0.089 –0.082 –0.064 –0.063
(0.063) (0.063) (0.061) (0.062)

Above median age –0.007 –0.006 –0.016 –0.014
(0.066) (0.067) (0.067) (0.067)

Above median education 0.055 0.038 0.072 0.068
(0.070) (0.070) (0.071) (0.072)

Employed full time 0.159∗∗ 0.160∗∗ 0.112 0.111
(0.072) (0.071) (0.072) (0.072)

Above median income –0.031 –0.026 –0.070 –0.068
(0.074) (0.073) (0.076) (0.076)

Conservative –0.035 –0.023
(0.068) (0.069)

More politically engaged 0.141∗∗ 0.010
(0.067) (0.068)

Constant –0.093 –0.154 –0.209∗ –0.070 –0.104 –0.098
(0.070) (0.098) (0.110) (0.069) (0.100) (0.111)

Hard Earned + Tax + Hard Earned x Tax 0.146∗ 0.140 0.150∗ 0.158∗ 0.154∗ 0.156∗

(0.087) (0.088) (0.088) (0.088) (0.088) (0.088)

Hard Earned + Hard Earned x Tax 0.053 0.043 0.051 0.123 0.117 0.120
(0.094) (0.095) (0.095) (0.093) (0.093) (0.094)

Tax + Hard Earned x Tax 0.062 0.053 0.051 0.158∗ 0.148∗ 0.149∗

(0.088) (0.088) (0.088) (0.088) (0.088) (0.088)

Observations 929 929 929 929 929 929
R2 0.003 0.011 0.017 0.005 0.011 0.011

Robust standard errors in parentheses, ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Note: The table reports regressions of standardized willingness to punish on the treatment variables
“Hard Earned” (indicator variable taking the value of one for individuals in the Hard Earned treatments
(T2 and T4), “Tax” (indicator variable taking the value of 1 for individuals in the Tax treatments (T3
and T4)) and “Hard Earned x Tax” (interaction term between “Hard Earned” and “Tax”) and a set of
explanatory variables. Columns (1)-(3) show the results for the number of times the citizen punished the
leader (takes values 0, 1, 2,..., 11). Columns (4)-(6) show the results for a dummy taking the value of one
if the individual punished the leader for an investment 0.9, and zero otherwise. “Male”: indicator variable
taking the value of 1 for males, “Above median age” indicator variable taking the value of 1 if individual
is older than the median age of the sample (34 years), “Above median education”: indicator taking the
value of 1 for individuals who have a 4-year degree or higher education, “Employed full-time”: indicator
variables for individuals who are full-time employees, “Above median income”: indicator variable taking
the value of 1 for individuals that have an individual yearly income of USD 40 000 or more, “Conservative”:
indicator variable taking the value of 1 for individuals that rate themselves 6 or higher on a scale from 0
(strongly liberal) to 10 (strongly conservative) and “More politically engaged”: indicator variable taking
the value of 1 for individuals that report to have participated in more than the median number (2) of
political activities during the last year. “Hard Earned + Tax + Hard Earned x Tax” is the sum of the
estimated parameters for “Hard Earned”, “Tax” and “Hard Earned x Tax”. “Tax + Hard Earned x Tax”
is the sum of the estimated parameters for “Tax” and “Hard Earned”. “Hard Earned + Hard Earned x
Tax” is the sum of estimated parameters for “Hard Earned” and “Hard Earned x Tax”.
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Table B.9: Treatment effects on the willingness to punish: dummy for positive punishment

Main sample Total sample of citizens who worked

(1) (2) (3) (4) (5) (6)

Hard Earned 0.070 0.058 0.072 0.086 0.071 0.085
(0.112) (0.112) (0.113) (0.103) (0.103) (0.103)

Tax 0.086 0.098 0.098 0.102 0.106 0.117
(0.117) (0.117) (0.116) (0.106) (0.106) (0.106)

Hard Earned x Tax –0.076 –0.086 –0.097 –0.044 –0.053 –0.075
(0.153) (0.153) (0.154) (0.138) (0.138) (0.139)

Male –0.175∗∗ –0.172∗∗ –0.188∗∗∗ –0.189∗∗∗

(0.069) (0.069) (0.063) (0.063)

Above median age –0.092 –0.102 –0.083 –0.095
(0.075) (0.075) (0.066) (0.067)

Above median education –0.038 –0.043 –0.061 –0.062
(0.079) (0.079) (0.070) (0.070)

Employed full-time 0.176∗∗ 0.182∗∗ 0.166∗∗ 0.172∗∗

(0.082) (0.082) (0.072) (0.072)

Above median income 0.048 0.045 0.041 0.038
(0.084) (0.083) (0.072) (0.072)

Conservative 0.056 0.084
(0.077) (0.068)

More politically engaged 0.159∗∗ 0.122∗

(0.075) (0.067)

Constant –0.062 –0.030 –0.130 –0.094 –0.036 –0.132
(0.079) (0.110) (0.122) (0.073) (0.099) (0.111)

Hard Earned + Tax + Hard Earned x Tax 0.080 0.070 0.073 0.144 0.124 0.127
(0.099) (0.098) (0.098) (0.089) (0.089) (0.089)

Hard Earned + Hard Earned x Tax –0.006 –0.027 –0.024 0.041 0.018 0.010
(0.105) (0.105) (0.105) (0.092) (0.093) (0.093)

Tax + Hard Earned x Tax 0.010 0.012 0.001 0.058 0.053 0.042
(0.099) (0.099) (0.100) (0.088) (0.088) (0.089)

Observations 739 739 739 929 929 929
R2 0.001 0.018 0.024 0.003 0.019 0.023

Robust standard errors in parentheses, ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table reports regressions of a dummy taking the value of one for citizens that punish some investment
and zero for citizens that never punish on the treatment variables “Hard Earned” (indicator variable taking the value
of one for individuals in the Hard Earned treatments (T2 and T4)), “Tax” (indicator variable taking the value of
one for individuals in the Tax treatments (T3 and T4)) and “Hard Earned x Tax” (interaction term between “Hard
Earned” and “Tax”) and a set of explanatory variables (see Table 4 for definitions). “Hard Earned + Tax + Hard
Earned x Tax” is the sum of the estimated parameters for “Hard Earned”, “Tax” and “Hard Earned x Tax”. “Tax +
Hard Earned x Tax” is the sum of the estimated parameters for “Tax” and “Hard Earned”. “Hard Earned + Hard
Earned x Tax” is the sum of estimated parameters for “Hard Earned” and “Hard Earned x Tax”. Column (1) - (3)
shows the regressions on the sample without the inconsistent punishers, and Column (4) - (6) shows the regressions
on the sample including the inconsistent punishers.
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Table B.10: Treatment effects on lowest investment share not punished

(1) (2) (3)

Hard Earned 0.048 0.044 0.054
(0.107) (0.108) (0.108)

Tax 0.128 0.139 0.136
(0.116) (0.116) (0.117)

Hard Earned x Tax 0.002 –0.012 –0.014
(0.152) (0.152) (0.153)

Male –0.124∗ –0.119∗

(0.069) (0.069)

Above median age –0.010 –0.016
(0.074) (0.074)

Above median education –0.007 –0.015
(0.080) (0.080)

Employed full-time 0.143∗ 0.146∗

(0.081) (0.081)

Above median income 0.006 0.006
(0.084) (0.084)

Conservative 0.011
(0.077)

More politically engaged 0.130∗

(0.075)

Constant –0.102 –0.116 –0.183
(0.076) (0.108) (0.122)

Hard Earned + Tax + Hard Earned x Tax 0.178∗ 0.172∗ 0.176∗

(0.097) (0.098) (0.097)

Hard Earned + Hard Earned x Tax 0.050 0.032 0.040
(0.107) (0.108) (0.108)

Tax + Hard Earned x Tax 0.130 0.128 0.122
(0.098) (0.098) (0.098)

Observations 739 739 739
R2 0.005 0.013 0.017

Robust standard errors in parentheses,∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table reports regressions of standardized value of willingness to
punish, measured as the lowest share invested for which the citizen does not
punish, on the treatment variables “Hard Earned” (indicator variable taking
the value of one for individuals in the Hard Earned treatments (T2 and T4),
“Tax” (indicator variable taking the value of one for individuals in the Tax
treatments (T3 and T4)) and “Hard Earned x Tax” (interaction term between
“Hard Earned” and “Tax”) and a set of explanatory variables (see Table 4
for definitions). “Hard Earned + Tax + Hard Earned x Tax” is the sum
of the estimated parameters for “Hard Earned”, “Tax” and “Hard Earned x
Tax”. “Tax + Hard Earned x Tax” is the sum of the estimated parameters
for “Tax” and “Hard Earned”. “Hard Earned + Hard Earned x Tax” is the
sum of estimated parameters for “Hard Earned” and “Hard Earned x Tax”.
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B.2.1 Robustness, Hard Earned mechanism

The basic idea behind the Hard Earned mechanism is that the group endowment is
generated by the citizen and the leader’s performance of the real effort task. There
are two possible ways to finance the group endowment through conduction of the real
effort task while keeping the size of the group endowment and reward constant across
treatments. First, the duration of the real effort task can be held constant and equal to
five minutes, and the productivity of the real effort task can be increased from $1 to $2
going from the Windfall to the Hard Earned treatments. Second, the productivity of the
real effort task can be held constant and equal to $1 per minute, and the duration of the
task can b increased from five to ten minutes between the Windfall and Hard Earned
treatments.

In the main treatments, the former type of manipulation of the Hard Earned mecha-
nism is used. To investigate whether the effect of taxation on the willingness to punish is
sensitive to the way the Hard Earn mechanism is manipulated, a robustness treatment,
“Tax State Extra Hard Earned” is implemented. The treatment is identical to the Ren-
tier State treatment in all respects apart from the real effort task being ten minutes long
in stead of five. The treatment can be summarized as follows:

Tax State Extra Hard Earned (Extra Hard Earned & Tax (T4)): Citizen and
leader each earn $2 from performing a 10 minute real effort task. Their earnings
are taxed at 50 percent. The $1 tax collected from each finances the $2 group
endowment.

B.2.2 Empirical strategy

To test whether the Hard Earned mechanism is sensitive to whether the productivity or
the duration of the task is manipulated, the following regression is estimated on a sample
restricted to the two Tax State treatments:

yi = α + β
T4bT4bi + β

X Xi + β
ZZi + εi, (8)

where T4bi and an indicator variable taking the value of one for citizens in the Tax State
Extra Hard Earned treatment and zero for citizens in the Tax State treatment.

B.2.3 Results
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Table B.11: Robustness check for Hard Earned mechanism

(1) (2) (3)

Extra Hard Earned 0.038 0.038 0.068
(0.123) (0.123) (0.122)

Male –0.081 –0.106
(0.132) (0.131)

Above median age 0.076 0.050
(0.125) (0.124)

Above median education 0.007 0.023
(0.130) (0.130)

Employed full-time 0.354∗∗ 0.353∗∗

(0.141) (0.142)

Above median income –0.105 –0.100
(0.142) (0.142)

Conservative 0.263∗∗

(0.127)

More politically engaged 0.264∗∗

(0.127)

Constant 0.067 –0.092 –0.346∗∗

(0.088) (0.154) (0.174)

Observations 284 284 284
R2 0.000 0.024 0.047

Robust standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table reports regressions for the standardized
willingness to punish variable on “Extra Hard Earned” an
indicator variable taking the value of one for individuals in
the Hard Earned treatment that worked 10 minutes instead
of 5 minutes, and a range of background variables. The
background variables are as defined in Table 2.
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B.3 Heterogeneity

Table B.12: Heterogeneity analysis with all interaction terms

(1) (2) (3) (4) (5) (6) (7)
Male Older Higher educ Full-time Income Conservative Pol. engaged

Hard Earned 0.017 0.195 –0.045 –0.036 0.007 0.078 0.135
(0.150) (0.148) (0.160) (0.173) (0.149) (0.146) (0.150)

Tax 0.052 0.289∗ –0.243 –0.025 –0.004 0.105 0.078
(0.158) (0.158) (0.169) (0.180) (0.160) (0.152) (0.168)

Var –0.190 –0.005 –0.273∗ –0.081 –0.101 –0.099 0.117
(0.135) (0.075) (0.156) (0.161) (0.158) (0.153) (0.154)

HE x Tax 0.058 –0.228 0.312 0.022 0.133 –0.148 –0.068
(0.208) (0.208) (0.223) (0.237) (0.211) (0.201) (0.214)

HE x Var 0.038 –0.323 0.144 0.122 0.072 –0.105 –0.227
(0.203) (0.216) (0.216) (0.221) (0.217) (0.216) (0.217)

Tax x Var 0.140 –0.333 0.668∗∗∗ 0.260 0.287 0.035 0.099
(0.187) (0.233) (0.231) (0.237) (0.233) (0.237) (0.234)

HE x Tax x Var –0.061 0.519∗ –0.526∗ 0.000 –0.253 0.386 0.217
(0.272) (0.304) (0.304) (0.310) (0.306) (0.307) (0.307)

Constant –0.139 –0.278∗∗ –0.029 –0.058 –0.131 –0.138 –0.189
(0.140) (0.138) (0.147) (0.147) (0.139) (0.137) (0.139)

Total, var = 0 0.127 0.256∗ 0.024 –0.039 0.136 0.036 0.145
(0.133) (0.134) (0.149) (0.157) (0.133) (0.135) (0.138)

Total, var = 1 0.245∗ 0.119 0.311∗∗ 0.343∗∗∗ 0.243∗ 0.352∗∗ 0.233∗

(0.136) (0.144) (0.129) (0.124) (0.145) (0.141) (0.140)

Difference 0.117 –0.137 0.287 0.382∗ 0.107 0.316 0.088
(0.183) (0.197) (0.197) (0.200) (0.197) (0.195) (0.197)

Background vars Yes Yes Yes Yes Yes Yes Yes
Political vars Yes Yes Yes Yes Yes Yes Yes

Observations 739 739 739 739 739 739 739
R2 0.018 0.021 0.028 0.022 0.019 0.024 0.021

Robust standard errors in parentheses, ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table reports regressions of standardized value of the willingness to punish on the treatment
variables “Hard Earned” (indicator variable taking the value of one for individuals in the Hard Earned treat-
ments (T2 and T4), “Tax” (indicator variable taking the value of one for individuals in the Tax treatments
(T3 and T4)), “Hard Earned x Tax” (interaction term between “Hard Earned” and “Tax”), “Hard Earned
x Var” (interaction term between “Hard Earned” and “Var”), “Tax x Var” (interaction term between “Tax”
and “Var” and “Hard Earned x Tax x Var” (interaction term between “Hard Earned”, “Tax” and “Var”)
and a set of explanatory variables (defined in Table 4). “Total, Var = 0” is the sum of the estimated pa-
rameters for “Hard Earned”, “Tax” and “Hard Earned x Tax”, “Total, Var = 1” is the sum of the estimated
parameters for “Hard Earned”, “Tax”, “Hard Earned x Tax”, “Hard Earned x‘Var”, “Tax x Var” and ‘Hard
Earned x Tax x Var”, “Difference” is the sum of the estimated parameters for “Hard Earned x Var”, “Tax
x Var” and “Hard Earned x Tax x Var”.
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Table B.13: Heterogeneity regressions without controls

(1) (2) (3) (4) (5) (6) (7)
Male Older Higher educ Full time Income Conservative Pol. engaged

Hard Earned –0.018 0.199 –0.047 –0.025 –0.014 0.078 0.158
(0.148) (0.147) (0.159) (0.172) (0.147) (0.144) (0.148)

Tax 0.044 0.298∗ –0.241 –0.027 –0.002 0.110 0.097
(0.157) (0.157) (0.168) (0.180) (0.158) (0.152) (0.168)

Var –0.200 0.210 –0.230 –0.092 –0.074 –0.115 0.151
(0.133) (0.151) (0.153) (0.157) (0.153) (0.152) (0.152)

HE x Tax 0.075 –0.218 0.321 0.025 0.157 –0.134 –0.088
(0.206) (0.206) (0.222) (0.235) (0.208) (0.200) (0.213)

HE x Var 0.087 –0.342 0.139 0.098 0.100 –0.121 –0.268
(0.201) (0.213) (0.215) (0.220) (0.215) (0.214) (0.215)

Tax x Var 0.151 –0.367 0.648∗∗∗ 0.259 0.267 –0.002 0.036
(0.188) (0.232) (0.229) (0.236) (0.232) (0.237) (0.232)

HE x Tax x Var –0.081 0.527∗ –0.513∗ 0.016 –0.265 0.406 0.286
(0.271) (0.303) (0.302) (0.307) (0.303) (0.307) (0.303)

Constant 0.004 –0.207∗∗ 0.027 –0.046 –0.067 –0.050 –0.176
(0.105) (0.104) (0.116) (0.125) (0.102) (0.105) (0.108)

HE + HE x Var 0.068 –0.143 0.092 0.073 0.086 –0.044 –0.110
(0.145) (0.154) (0.144) (0.137) (0.157) (0.159) (0.156)

Tax + Tax x Var 0.195 –0.068 0.407∗∗∗ 0.232 0.265 0.108 0.133
(0.142) (0.171) (0.155) (0.152) (0.170) (0.183) (0.160)

Total, var = 0 0.101 0.279∗∗ 0.034 –0.028 0.140 0.054 0.167
(0.133) (0.134) (0.149) (0.157) (0.132) (0.136) (0.136)

Total, var = 1 0.258∗ 0.098 0.308∗∗ 0.345∗∗∗ 0.242∗ 0.337∗∗ 0.221
(0.135) (0.143) (0.129) (0.125) (0.146) (0.141) (0.141)

Difference 0.157 –0.182 0.275 0.373∗ 0.102 0.282 0.054
(0.182) (0.195) (0.197) (0.200) (0.197) (0.196) (0.196)

Observations 739 739 739 739 739 739 739
R2 0.010 0.011 0.018 0.015 0.008 0.013 0.014

Robust standard errors in parentheses, ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table reports regressions of standardized value of the willingness to punish on the treatment
variables “Hard Earned” (indicator variable taking the value of one for individuals in the Hard Earned
treatments (T2 and T4), “Tax” (indicator variable taking the value of one for individuals in the Tax treatments
(T3 and T4)), “Hard Earned x Tax” (interaction term between “Hard Earned” and “Tax”), “Hard Earned
x Var” (interaction term between “Hard Earned” and “Var”), “Tax x Var” (interaction term between “Tax”
and “Var” and “Hard Earned x Tax x Var” (interaction term between “Hard Earned”, “Tax” and “Var”).
“HE + HE x Var” is the sum of the estimated parameters for “Hard Earned” and “Hard Earned x Var”,
“Tax + Tax x Var” is the sum of the estimated parameters for “tax” and “Tax x Var”, “Total, Var = 0” is
the sum of the estimated parameters for “Hard Earned”, “Tax” and “Hard Earned x Tax”, “Total, Var =
1” is the sum of the estimated parameters for “Hard Earned”, “Tax”, “Hard Earned x Tax”, “Hard Earned
x‘Var”, “Tax x Var” and ‘Hard Earned x Tax x Var”, “Difference” is the sum of the estimated parameters
for “Hard Earned x Var”, “Tax x Var” and “Hard Earned x Tax x Var”.
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Table B.14: Heterogeneity, preferences and emotion

(1)

Hard Earned 0.043
(0.129)

Tax 0.025
(0.145)

Above median upset 0.516∗∗∗

(0.152)

HE x Tax 0.058
(0.192)

HE x Above median upset 0.012
(0.213)

Tax x Above median upset 0.115
(0.227)

HE x Tax x Above median upset –0.079
(0.296)

Constant –0.392∗∗∗

(0.131)

Total, Var = 0 0.126
(0.125)

Total, Var = 1 0.174
(0.147)

Difference 0.048
(0.194)

Background vars Yes
Political vars Yes

Observations 739
R2 0.092

Robust standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table reports regressions of stan-
dardized value of the willingness to punish on
the treatment variables (see Table B.12 for defi-
nitions of these and the interaction terms)and a
set of explanatory variables (see Table 4 for def-
initions). “Upset”: indicator taking the value of
1 for individuals who state they will be more up-
set than the median of the sample if the leader
invests less than the fair share. “Total, Var
= 0” is the sum of the estimated parameters
for “Hard Earned”, “Tax” and “Hard Earned x
Tax”, “Total, Var = 1” is the sum of the es-
timated parameters for “Hard Earned”, “Tax”,
“Hard Earned x Tax”, “Hard Earned x‘Var”,
“Tax x Var” and ‘Hard Earned x Tax x Var”,
“Difference” is the sum of the estimated param-
eters for “Hard Earned x Var”, “Tax x Var” and
“Hard Earned x Tax x Var”.
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Table B.15: Heterogeneity regressions for negative emotions, without controls

(1)

Hard Earned 0.047
(0.128)

Tax 0.016
(0.141)

Above median upset 0.535∗∗∗

(0.151)

HE x Tax 0.062
(0.189)

HE x Above median upset –0.011
(0.211)

Tax x Above median upset 0.116
(0.223)

HE x Tax x Above median upset –0.061
(0.293)

Constant –0.341∗∗∗

(0.089)

HE + HE x Above median upset 0.037
0.168

Tax + Tax x Above median upset 0.132
0.172

Total, var = 0 0.126
0.123

Total, var = 1 0.169
0.147

Difference 0.044
0.192

Observations 739
R2 0.088

Robust standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Note: The table reports regressions of stan-
dardized value of the willingness to punish on
the treatment variables “Hard Earned” (indica-
tor variable taking the value of one for individu-
als in the Hard Earned treatments (T2 and T4)),
“Tax” (indicator variable taking the value of one
for individuals in the Tax treatments (T3 and
T4)), “Hard Earned x Tax” (interaction term be-
tween “Hard Earned” and “Tax”), “Hard Earned
x Var” (interaction term between “Hard Earned”
and “Var”), “Tax x Var” (interaction term be-
tween “Tax” and “Var”) and “Hard Earned x Tax
x Var” (interaction term between “Hard Earned”,
“Tax” and “Var”). “HE + HE x Var” is the sum
of the estimated parameters for “Hard Earned”
and “Hard Earned x Var”, “Tax + Tax x Var”
is the sum of the estimated parameters for “tax”
and “Tax x Var”, “Total, Var = 0” is the sum
of the estimated parameters for “Hard Earned”,
“Tax” and “Hard Earned x Tax”, “Total, Var
= 1” is the sum of the estimated parameters for
“Hard Earned”, “Tax”, “Hard Earned x Tax”,
“Hard Earned x‘Var”, “Tax x Var” and ‘Hard
Earned x Tax x Var”, “Difference” is the sum
of the estimated parameters for “Hard Earned x
Var”, “Tax x Var” and “Hard Earned x Tax x
Var”.
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Table B.16: Heterogeneity, preferences

(1) (2)
Risk averse Positive reciprocity

Hard Earned –0.037 0.255∗

(0.160) (0.150)

Tax 0.207 0.309∗

(0.176) (0.163)

Var –0.135 0.237
(0.153) (0.155)

HE x Tax –0.003 –0.297
(0.226) (0.215)

HE x Var 0.149 –0.442∗∗

(0.216) (0.217)

Tax x Var –0.143 –0.349
(0.233) (0.232)

HE x Tax x Var 0.032 0.625∗∗

(0.305) (0.304)

Constant –0.110 –0.297∗∗

(0.152) (0.142)

HE + HE x Var 0.111 –0.187
(0.146) (0.157)

Tax + Tax x Var 0.064 –0.040
(0.154) (0.166)

Total, Var = 0 0.167 0.267∗∗

(0.147) (0.133)

Total, Var = 1 0.206 0.102
(0.131) (0.144)

Difference 0.038 –0.165
(0.197) (0.197)

Background vars Yes Yes
Political vars Yes Yes

Observations 739 739
R2 0.022 0.023

Robust standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Note: The table reports regressions of the standard-
ized value of the willingness to punish on the treatment
variables “Hard Earned” (indicator variable taking the
value of one for individuals in the Hard Earned treat-
ments (T2 and T4), “Tax” (indicator variable taking the
value of one for individuals in the Tax treatments (T3
and T4)), “Hard Earned x Tax” (interaction term be-
tween “Hard Earned” and “Tax”), “Hard Earned x Var”
(interaction term between “Hard Earned” and “Var”),
“Tax x Var” (interaction term between “Tax” and “Var”
and “Hard Earned x Tax x Var” (interaction term be-
tween “Hard Earned”, “Tax” and “Var”) and a set of
explanatory variables. “Risk averse”: indicator variable
taking the value of 1 for individuals that are more than
median risk averse, “Positive reciprocity” indicator vari-
able taking the value of 1 if individual is more than me-
dian risk averse, “Upset”: indicator taking the value of
1 for individuals who state they will be more upset than
the median of the sample if the leader invests less than
the fair share. “Total, Var = 0” is the sum of the esti-
mated parameters for “Hard Earned”, “Tax” and “Hard
Earned x Tax”, “Total, Var = 1” is the sum of the es-
timated parameters for “Hard Earned”, “Tax”, “Hard
Earned x Tax”, “Hard Earned x‘Var”, “Tax x Var” and
‘Hard Earned x Tax x Var”, “Difference” is the sum of
the estimated parameters for “Hard Earned x Var”, “Tax
x Var” and “Hard Earned x Tax x Var”.
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B.4 Additional figures

Figure B.1: Distribution of the willingness to punish
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Note: The figure illustrates the share of citizens that for each of the 11 possible investment levels punish
that level as the highest.
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B.5 Testing the theoretical framework

B.5.1 Empirical specification

To further investigate the Possession mechanism, the effect of citizens having had the
money in their possession is scrutinized in the loss and in the gain domain for leader
investments separately. Two dependent variables are defined. First, yi,loss is the highest
level of investments in the loss domain (a share of 0 - 0.6 of group endowment is invested)
that the citizen punishes. This variable takes the value of 0.6 for both individuals that
punish investments of 0.6 and higher and individuals that punish 0.6, but not higher.
Second, yi,gain is the lowest investment in the gain domain (0.7 - 1 of group endowment
invested) for which the citizen does not punish higher investments. This variable takes
the value of 0.7 for both individuals that do not punish investments of 0.7 and individuals
that punish investments of 0.7, but do no punish higher investments.

Different versions of the following equation are estimated:

yi = α + β
TTreatmenti + β

X Xi + β
ZZi + εi. (9)

The first four take yi,loss as the dependent variable. The first estimates Equation (9) for a
sample limited to T1 and T3, where Treatmenti is an indicator variable taking the value
of one for individuals in T3. The second estimates the equation for a sample limited to T2
and T4, where Treatmenti is an indicator variable taking the value of one for individuals
in T4. The third estimates the equation for the total sample, where Treatmenti is an
indicator variable taking the value of one for individuals in the two tax treatments, T3
and T4. The fourth estimates the equation for a sample restricted to T1 and T4, where
Treatmenti is an indicator variable taking the value of one for individuals in T4. The last
four versions take yi,gain as the dependent variable, but are otherwise similar to the first
four.

B.5.2 Results

The paper theorizes that the effect of taxation on demand for accountability can be
explained by taxation causing fairness considerations to be more salient, which in turn
makes citizens care more about, and more willing to punish, unfair government behav-
ior. An alternative explanation is that citizens’ willingness to punish the government
is reference dependent, meaning that it is determined by their reference point for the
government’s behavior (Martin, 2016; Paler, 2013; Sandbu, 2006). More specifically, it
could be theorized that citizens get a higher utility from punishing negative deviations
from their reference point than from punishing positive deviations from their reference
point, because negative deviations are perceived as losses (Kahneman and Tversky, 1979).
Recent research argues that reference points are expectations-based (Köszegi and Rabin,
2006; 2007; 2009; Abeler et al., 2011; Ericson et al., 2011; Gill and Prowse, 2012; Banerji
and Gupta, 2014), and the citizens’ reference point can thus be modeled as expectations
about what the government will do. Martin (2016) argues that the natural reference
point for the citizens’ expectations is their pre-tax income. Simplifying this theory, taxed
citizens can be assumed to expect to receive benefits from the government equal to the tax
they pay, whereas non-taxed citizens can be assumed to expect nothing. Thus, taxation
causes a higher demand for accountability through increasing the citizens’ expectations
about the benefits the government will provide.
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The present data can shed light on how well this simplified theory predicts willingness
to punish by comparing behavior in Non-Tax to Tax-treatments. The theory predicts
that citizens in the Tax treatments expect to get a monetary payoff equal to their pre-tax
income, $2. Their post-tax income is $1, and the leader therefore has to invest a share of
at least 0.7 of the $2 group endowment in order for the citizen to get his pre-tax reference
payoff. Citizens in the Non-Tax treatments, on the other hand, do not pay any tax,
and their “pre-tax” income is $1, which they get regardless of the leaders’ investments.
Thus, the leaders do not have to invest anything in order for the citizens to get their
reference payoffs in the Non-Tax treatments. If the citizens’ utility from punishment is
higher for investments below the reference point, citizens in the Tax treatments should
have a higher willingness to punish investment shares between 0 and 0.6 than citizens in
the Non-Tax treatments, but there should be no difference in punishment behavior for
investment shares of 0.7 and higher. This is because investment shares between 0 and 0.6
are below the reference point for citizens in the Tax treatments but above the reference
point for citizens in the Non-tax treatments, whereas investments shares of 0.7 or higher
are above the reference point for citizens in both Non-Tax and Tax treatments.

Figure B.2 illustrates the effect of going from a Non-Tax treatment to a Tax treatment
on punishment of investments shares for which citizens in the Tax treatments are below
their reference point (upper panel) and on punishment of investment shares for which all
citizens are above their reference point (lower panel), respectively. Both panels show the
effect for Windfall treatments only, for Hard Earned treatments only, and for the pooled
sample of Windfall and Hard Earned treatments. The upper panel illustrates that going
from a Non-Tax to Tax treatment increases willingness to punish investment shares that
leave citizens in the Tax treatments below their reference point for Windfall treatments,
but that the effect is not significant for any of the three comparisons. The lower panel
shows that going from Non-Tax to Tax treatments increases punishment of investment
shares that leave citizens in all treatments above their reference point and that the effect
is significant for both the Hard Earned treatment and the pooled sample of Windfall and
Hard Earned treatments. Tables B.17 and B.18 show that these results replicate in a
regression framework. The finding that the Tax manipulation increases punishment of
investments that leave citizens in both Tax and Non-Tax treatments above their reference
point, but does not significantly affect punishment of investment levels that leave the cit-
izens in the Tax treatments below their reference point does not support the reference
dependent model. There are several possible interpretations of this result. For instance,
the citizens’ reference point may not be defined by their pre-tax income, punishment
may not solely be determined by the reference point, but can also be influenced by other
factors such as fairness and the utility from punishment may be not be zero, for positive
deviations from the reference point.
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Figure B.2: Effect of Tax treatments below and above reference point
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Note: Upper panel: The figure shows the means and estimated standard errors for the willingness
to punish investments where citizens in the tax treatments are below their reference point. The left
panel illustrates the effect of taxation when the group endowment is windfall (p-value of t-test = 0.39),
the middle panel illustrates the effect of taxation when the group endowment is hard earned (p-value
of t-test = 0.51) and the right panel illustrates the effect of taxation for windfall and hard earned
group endowments combined (p-value of t-test = 0.12). Lower panel: The figure shows the mean and
estimated standard errors for the willingness to punish for levels of investments where citizens in all
treatments are above their reference point. The left panel illustrates the effect of taxation when the
group endowment is windfall (p-value of t-test = 0.37), the middle panel illustrates the effect of taxation
when the group endowment is hard earned (p-value of t-test = 0.015), and the right panel illustrates the
effect of taxation for windfall and hard earned group endowments combined.
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B.5.3 Main analysis

Table B.17: Effect of Tax treatments for investment levels below reference point

Windfall Hard Earned All

(1) (2) (3) (4) (5) (6)

Tax 0.099 0.094 0.075 0.071 0.115 0.114
(0.116) (0.116) (0.116) (0.115) (0.074) (0.074)

Male –0.112 –0.298∗∗ –0.124∗

(0.100) (0.119) (0.069)

Above median age –0.004 –0.156 –0.020
(0.117) (0.117) (0.074)

Above median education –0.014 –0.032 –0.031
(0.126) (0.127) (0.079)

Employed full-time 0.047 0.319∗∗ 0.187∗∗

(0.125) (0.138) (0.082)

Above median income 0.064 –0.021 –0.007
(0.130) (0.139) (0.084)

Conservative –0.053 0.026 0.023
(0.122) (0.119) (0.077)

More politically engaged 0.199∗ 0.022 0.138∗

(0.120) (0.117) (0.075)

Constant –0.095 –0.159 –0.034 0.002 –0.065 –0.156
(0.077) (0.173) (0.079) (0.155) (0.055) (0.106)

Observations 297 297 301 301 739 739
R2 0.002 0.021 0.001 0.041 0.003 0.018

Robust standard errors in parentheses, ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table reports regressions where the dependent variable is the standardized
value of the willingness to punish for investment levels that leaves the citizen below his or
her reference point in the Tax treatment. Columns (1)-(6) present results for the discrete
punishment variable . Columns (1)-(2) present results for a sample restricted to the
Windfall treatments, Columns (3)-(4) present results for a sample restricted to the Hard
Earned treatments and Columns (5)-(6) present results for the whole sample. “Tax”
is an indicator variable taking the value of one for individuals in the tax treatments,
Windfall & Tax and Hard Earned & Tax. See Table 4 for definitions of background
variables.
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Table B.18: Effect of Tax treatments for investment levels above reference point

Windfall Hard Earned All

(1) (2) (3) (4) (5) (6)

Tax 0.100 0.090 0.276∗∗ 0.276∗∗ 0.199∗∗∗ 0.197∗∗∗

(0.111) (0.114) (0.114) (0.113) (0.072) (0.072)

Male –0.093 –0.195∗ –0.063
(0.088) (0.116) (0.067)

Above median age 0.032 –0.134 0.026
(0.110) (0.114) (0.074)

Above median education 0.103 –0.019 0.042
(0.127) (0.126) (0.082)

Employed full-time –0.035 0.050 0.004
(0.117) (0.121) (0.079)

Above median income 0.017 0.034 0.031
(0.136) (0.140) (0.086)

Conservative –0.147 –0.000 –0.020
(0.118) (0.116) (0.078)

More politically engaged –0.049 0.039 0.032
(0.115) (0.114) (0.076)

Constant –0.081 –0.002 –0.145∗∗ –0.043 –0.112∗∗ –0.140
(0.076) (0.168) (0.066) (0.144) (0.050) (0.106)

Observations 297 297 301 301 739 739
R2 0.003 0.015 0.020 0.033 0.010 0.012

Robust standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table reports regressions where the dependent variable is the standardized will-
ingness to punish variable for investment levels that leaves the citizen above the reference
point. Columns (1)-(2) present results for a sample restricted to the Windfall treatments,
Columns (3)-(4) present results for a sample restricted to the Hard Earned treatments
and Columns (5)-(6) present results for the whole sample. “Tax” is an indicator variable
taking the value of one for individuals in the tax treatments, Windfall & Tax and Hard
Earned & Tax. See Table 4 for definitions of background variables.
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B.6 Leaders

Table B.19: Background by treatment, leaders

Windfall & Non-Tax Hard Earned & Non-Tax Windfall & Tax Hard Earned & Tax Total F-test

Male 0.43 0.49 0.52 0.54 0.50 0.59
(0.04) (0.04) (0.04) (0.03) (0.02)

Above median age 0.48 0.50 0.51 0.50 0.50 0.98
(0.04) (0.04) (0.04) (0.03) (0.02)

Above median education 0.55 0.60 0.49 0.54 0.55 0.11
(0.04) (0.03) (0.04) (0.03) (0.02)

Employed full time 0.54 0.61 0.50 0.57 0.56 0.09
(0.04) (0.03) (0.04) (0.03) (0.02)

Above median income 0.46 0.47 0.45 0.46 0.46 0.89
(0.04) (0.04) (0.04) (0.03) (0.02)

Conservative 0.43 0.48 0.43 0.44 0.45 0.50
(0.04) (0.04) (0.04) (0.03) (0.02)

More politically engaged 0.47 0.49 0.49 0.45 0.47 0.57
(0.04) (0.04) (0.04) (0.03) (0.02)

Observations 194 199 183 381 957

mean coefficients; semean in parentheses

Note: The table provides mean values for background characteristics in the four respective treatments and for the whole sample. The
F-test column provides the p-value for an f-test of no difference in means between the four treatments. See Table 4 for definitions of
background variables.
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Table B.20: Effect of treatment on background variables, leaders

Male Older Higher educ Full time Higher income Conservative Pol. engaged

Hard Earned & Non-Tax 0.065 0.013 0.052 0.077 0.008 0.049 0.018
(0.053) (0.051) (0.050) (0.050) (0.050) (0.050) (0.050)

Windfall & Tax 0.091∗ 0.024 –0.055 –0.033 –0.016 –0.007 0.023
(0.055) (0.052) (0.052) (0.052) (0.051) (0.051) (0.052)

Hard Earned & Tax 0.113∗∗ 0.017 –0.003 0.033 –0.005 0.008 –0.018
(0.047) (0.044) (0.044) (0.044) (0.044) (0.044) (0.044)

Constant 0.428∗∗∗ 0.485∗∗∗ 0.546∗∗∗ 0.536∗∗∗ 0.464∗∗∗ 0.433∗∗∗ 0.469∗∗∗

(0.038) (0.036) (0.036) (0.036) (0.036) (0.036) (0.036)

P-value of F-test 0.586 0.978 0.112 0.092 0.893 0.504 0.573

Robust standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table displays coefficients from estimated regressions of each of the background indicator variables as the dependent
variable on indicator variables for the treatments for the leaders in the sample. The Rentier State treatment is the reference
category. See Table 4 for definition of the variables. The reported p-values test the hypothesis that all the treatments have
the same effect on the background indicator variables.
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Table B.21: Preferences by treatment, leaders

Windfall & Non-Tax Hard Earned & Non-Tax Windfall & Tax Hard Earned & Tax Total F-test

Risk averse 0.47 0.46 0.53 0.45 0.47 0.21
(0.04) (0.04) (0.04) (0.03) (0.02)

More altruistic 0.42 0.32 0.34 0.31 0.34 0.72
(0.04) (0.03) (0.04) (0.02) (0.02)

High positive reciprocity 0.45 0.48 0.45 0.45 0.46 0.80
(0.04) (0.04) (0.04) (0.03) (0.02)

High negative reciprocity 0.54 0.48 0.56 0.49 0.51 0.10
(0.04) (0.04) (0.04) (0.03) (0.02)

Loss averse 0.54 0.45 0.42 0.48 0.48 0.42
(0.04) (0.04) (0.04) (0.03) (0.02)

Observations 194 199 183 381 957

mean coefficients; semean in parentheses

Note: The table provides mean values for preferences in the four respective treatments and for the whole sample of leaders. The F-test
column provides the p-value for an f-test of no difference in means between the four treatments. See Table B.6 for definitions of variables.
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Table B.22: Effect of treatment on preferences, leaders

Risk averse More altruistic High pos. reci. High neg. reci. Loss averse

Hard Earned & Non-Tax –0.037 –0.106∗∗ 0.014 –0.049 –0.079
(0.050) (0.049) (0.050) (0.050) (0.050)

Windfall & Tax 0.035 –0.078 –0.011 0.016 –0.099∗

(0.052) (0.050) (0.051) (0.051) (0.051)

Tax State –0.041 –0.113∗∗∗ –0.015 –0.079∗ –0.043
(0.044) (0.043) (0.044) (0.044) (0.044)

Constant 0.490∗∗∗ 0.423∗∗∗ 0.454∗∗∗ 0.546∗∗∗ 0.536∗∗∗

(0.036) (0.036) (0.036) (0.036) (0.036)

P-value of F-test 0.213 0.714 0.795 0.103 0.415

Robust standard errors in parentheses, ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table displays coefficients from estimated regressions of each of the preference indicator variables
for leaders as the dependent variable on indicator variables for the treatments. The Rentier State treatment is
the reference category. See Table B.6 for definition of the variables. The reported p-value tests the hypothesis
that all the treatments have the same effect on the preference indicator variables.
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Figure B.3: Effect of treatments on leaders’ beliefs about punishment

0
.1

.2
.3

.4
.5

B
e
lie

f 
a
b
o
u
t 
p
u
n
is

h
m

e
n
t 
±

 s
.e

.

Windfall Hard Earned
 

Non−Tax

0
.1

.2
.3

.4
.5

B
e
lie

f 
a
b
o
u
t 
p
u
n
is

h
m

e
n
t 
±

 s
.e

.

Windfall Hard Earned
 

Tax

0
.1

.2
.3

.4
.5

B
e
lie

f 
a
b
o
u
t 
p
u
n
is

h
m

e
n
t 
±

 s
.e

.

Windfall Hard Earned
 

Non−Tax & Tax

0
.1

.2
.3

.4
.5

B
e
lie

f 
a
b
o
u
t 
p
u
n
is

h
m

e
n
t 
±

 s
.e

.

Non−Tax Tax
 

Windfall

0
.1

.2
.3

.4
.5

B
e
lie

f 
a
b
o
u
t 
p
u
n
is

h
m

e
n
t 
±

 s
.e

.

Non−Tax Tax
 

Hard Earned
0

.1
.2

.3
.4

.5
B

e
lie

f 
a
b
o
u
t 
p
u
n
is

h
m

e
n
t 
±

 s
.e

.

Non−Tax Tax
 

Windfall & Hard Earned

Note: The figure shows the mean and error bars for the lowest share invested invested the leader thinks
the citizen does not punish. Upper panel: The left panel illustrates the effect of the Hard Earned
treatment when the group endowment is given directly to the leader, the middle panel illustrates the
effect of Hard Earned treatment when the group endowment is collected through tax, and the right panel
illustrates the pooled effect of the Hard Earned treatment. Lower panel: The left panel illustrates the
effect of the tax treatment when the group endowment is windfall, the middle panel illustrates the effect
of the tax treatment when the group endowment is earned, and the right panel illustrates the pooled
effect of the Tax treatment.
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Appendix C Instructions

C.1 Introduction

Figure C.1: Introduction (all participants)
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C.2 Role assignment

Figure C.2: Role assignment (all citizens)

Figure C.3: Role assignment (all leaders)
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C.3 Task description (citizens)

Figure C.4: Task description, Rentier State
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Figure C.5: Task description, Hard Earned & Non-Tax
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Figure C.6: Task description, Windfall & Tax
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Figure C.7: Task description, Tax State

[Control questions]
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C.4 Punishment decision

Figure C.8: Punishment decision, Rentier State

80



81



 Issued in the series Discussion Papers 2017 
 
 

2017 
 
 
 
01/17 January, Agnar Sandmo, “Should the marginal tax rate be negative? Ragnar 

Frisch on the socially optimal amount of work” 
 
02/17 February, Luca Picariello, “Organizational Design with Portable Skills” 
 
03/17 March, Kurt R. Brekke, Tor Helge Holmås, Karin Monstad og Odd Rune 

Straume, “Competition and physician behaviour: Does the competitive 
environment affect the propensity to issue sickness certificates?” 

 
04/17 March, Mathias Ekström, “Seasonal Social Preferences”. 

05/17 April, Orazio Attanasio, Agnes Kovacs, and Krisztina Molnar: “Euler 
Equations, Subjective Expectations and Income Shocks” 

06/17 April, Alexander W. Cappelen, Karl Ove Moene, Siv-Elisabeth Skjelbred, 
and Bertil Tungodden, “The merit primacy effect” 

07/17 May, Jan Tore Klovland, “Navigating through torpedo attacks and enemy 

raiders: Merchant shipping and freight rates during World War I” 

08/17  May, Alexander W. Cappelen, Gary Charness, Mathias Ekström, Uri 

Gneezy, and Bertil Tungodden: “Exercise Improves Academic Performance” 

09/17  June, Astrid Kunze, “The gender wage gap in developed countries” 

10/17 June, Kristina M. Bott, Alexander W. Cappelen, Erik Ø. Sørensen and Bertil 
Tungodden, “You’ve got mail: A randomized field experiment on tax 
evasion” 

11/17 August, Marco Pagano and Luca Picariello, “Talent Discovery, Layoff Risk 
and Unemployment Insurance” 

12/17 August, Ingrid Kristine Folgerø, Torfinn Harding and Benjamin S. Westby, 
«Going fast or going green? Evidence from environmental speed limits in 
Norway” 

13/17 August, Chang-Koo Chi, Pauli Murto, and Juuso Välimäki, “All-pay 
auctions with affiliated values” 



14/17 August, Helge Sandvig Thorsen, “The effect of school consolidation on 
student achievement”. 

15/17 September, Arild Sæther, “Samuel Pufendorf and Ludvig Holberg on 
Political Economy”. 

16/17 September, Chang-Koo Chi, Pauli Murto, and Juuso Välimäki, “War of 
attrition with affiliated values”. 

17/17 September, Aline Bütikofer and Giovanni Peri, “The Effects of Cognitive 
and Noncognitive Skills on Migration Decisions” 

18/17 October, Øivind Schøyen, “What limits the powerful in imposing the 
morality of their authority? 

19/17 October, Charlotte Ringdal and Ingrid Hoem Sjursen, “Household 
bargaining and spending on children: Experimental evidence from 
Tanzania” 

20/17 December, Fred Schroyen and Karl Ove Aarbu, “Attitudes towards large 
income risk in welfare states: an international comparison” 

21/17 December, Alexander W. Cappelen, Ranveig Falch, and Bertil Tungodden, 
“The Boy Crisis: Experimental Evidence on the Acceptance of Males Falling 
Behind 

 

 

2018 
 

01/18 January, Øystein Foros, Mai Nguyen-Ones, and Frode Steen, “Evidence on 
consumer behavior and firm performance in gasoline retailing” 

02/18 January, Agnar Sandmo, “A fundamental externality in the Labour Market? 
Ragnar Frisch on the socially optimal amount of work” 

03/18 February, Pierre Dubois and Morten Sæthre, “On the Effect of Parallel Trade 
on Manufacturers’ and Retailers’ Profits in the Pharmaceutical Sector” 

04/18 March, Aline Bütikofer, Julie Riise, and Meghan Skira, “The Impact of Paid 
Maternity Leave on Maternal Health” 

05/18 March, Kjetil Bjorvatn and Bertil Tungodden, “Empowering the disabled 
through savings groups: Experimental evidence from Uganda” 



06/18 April, Mai Nguyen-Ones and Frode Steen, “Measuring Market Power in 
Gasoline Retailing: A Market- or Station Phenomenon? 

07/18 April, Chang Koo Chi and Trond Olsen, “Relational incentive contracts and 
performance” 

08/18 April, Björn Bartling, Alexander W. Cappelen, Mathias Ekström, Erik Ø. 
Sørensen, and Bertil Tungodden, «Fairness in Winner-Take-All Markets» 

09/18 April, Aline Bütikofer, Sissel Jensen, and Kjell G. Salvanes, «The Role of 
Parenthood on the Gender Gap among Top Earners»  

10/18 May, Mathias Ekström, “The (un)compromise effect” 

11/18 May, Yilong Xu, Xiaogeng Xu, and Steven Tucker, «Ambiguity Attitudes in 
the Loss Domain: Decisions for Self versus Others» 

12/18 June, Øivind A. Nilsen, Per Marius Pettersen, and Joakim Bratlie, “Time-
Dependency in producers’ price adjustments: Evidence from micro panel 
data” 

13/18 June, Øivind A. Nilsen, Arvid Raknerud, and Diana-Cristina Iancu, “Public 
R&D support and firms’ performance. A Panel Data Study” 

14/18 June, Manudeep Bhuller, Gordon B. Dahl, Katrine V. Løken, and Magne 
Mogstad: «Incarceration, Recidivism, and Employment” 

15/18 August, Manudeep Bhuller, Gordon B. Dahl, Katrine V. Løken, and Magne 
Mogstad: «Incarceration Spillovers in Criminal and Family Networks” 

16/18 August, Pedro Carneiro, Kai Liu, and Kjell G. Salvanes: “The Supply of Skill 
and Endogenous Technical Change: Evidence From a College Expansion 
Reform” 

17/18 August, Chang Koo Chi, “An analysis of the two-bidder all-pay auction with 
common values” 

18/18 August, Alexander W. Cappelen, Cornelius Cappelen, and Bertil 
Tungodden, “Second-best fairness under limited information: The trade-off 
between false positives and false negatives” 

19/18 September, Aline Bütikofer, Antonio Dalla Zuanna, and Kjell G. Salvanes: 
“Breaking the Links: Natural Resource Booms and Intergenerational 
Mobility” 



20/18 September, Juan Pablo Atal, José Ignacio Cuesta, and Morten Sæthre, 
“Quality regulation and competition: Evidence from Pharmaceutical 
Markets” 

21/18 October, Orazio Attanasio, Agnes Kovacs, and Krisztina Molnar, “Euler 
Equations, Subjective Expectations and Income Shocks” 

22/18 October, Antonio Mele, Krisztina Molnár, and Sergio Santoro, “On the perils 
of stabilizing prices when agents are learning” 

23/18 November, Bjørn-Atle Reme, Helene Lie Røhr, and Morten Sæthre, “The 
Poking Effect: Price Changes, Information, and Inertia in the Market for 
Mobile Subscriptions” 

24/18 November, Ingrid Hoem Sjursen, “Accountability and taxation: 
Experimental evidence” 

 

 



Norges
Handelshøyskole

Norwegian School of Economics 

NHH
Helleveien 30
NO-5045 Bergen
Norway

Tlf/Tel: +47 55 95 90 00
Faks/Fax: +47 55 95 91 00
nhh.postmottak@nhh.no
www.nhh.no


