Owning It: Accountability and Citizens’
Ownership over Aid, Oil, and Taxes∗
Brandon de la Cuesta†

Lucy Martin‡

Helen V. Milner§

Daniel L. Nielson¶

October 29, 2017

Abstract
Why do citizens in developing countries often fail to punish poor government performance? Existing work suggests that low expectations drive low accountability: if
citizens expect poor performance, their willingness to punish poor performance is low.
Yet relatively little is known about how citizens form expectations. Drawing on work
in cognitive psychology, we argue that citizens’ feelings of ownership over collectivelyowned resources is a key driver of expectations; citizens with low ownership will be
unwilling to pay the (often high) costs necessary to sanction poor performance. Using
a set of lab-in-the-field experiments in Uganda, we demonstrate that high ownership—
defined as the extent to which citizens feel that the government budget belongs to
them—significantly increases citizens’ willingness to punish. We then show that ownership is significantly higher for tax funds, relative to non-earned revenues, and that
high ownership mediates the eﬀect of taxation on accountability pressures. Finally, we
show that ownership is malleable even within a given revenue source; increasing ownership over aid and oil can produce accountability pressures equal to those generated by
taxation. We support these findings with observational evidence from Uganda as well
as a replication of the experimental results in Ghana.
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Introduction

In many developing countries, government accountability is low.1 One reason for this
is that citizens often fail to sanction poor performance and even outright corruption by
government oﬃcials, giving leaders few incentives to improve.2 More generally, there is
increasing evidence that it is diﬃcult to improve bottom-up accountability pressures; most
interventions evaluated to date have either had no eﬀect, or seem to improve accountability
only under certain conditions.3 Understanding when and why citizens are willing to demand
accountability—through either electoral behavior or protest and other forms of activism—
is therefore a critical area of research. This is especially true for countries whose budgets
depend on natural resources or foreign aid, two non-tax sources of revenue that current
research suggests should produce only weak accountability pressures if they do so at all.4
Recent research on citizens’ willingness to take costly political action suggests that absolute levels of performance matter less than performance relative to expectations (Gottlieb
2016): citizens are most likely to punish when their expectations are high but not being met.
Yet, in many cases, expectations are extremely low; citizens believe that government either
cannot or will not improve, leading to few complaints when these low expectations are confirmed through corruption scandals or poor public services. Gottlieb (2016) also shows that
improving citizens’ perception of government capacity can increase citizens’ expectations,
and De Kadt and Lieberman (2016) suggest that citizens adjust expectations over time in
response to existing levels of service provision. This is encouraging, as it suggests that expectations may be malleable. Nonetheless, we still lack a strong understanding of how citizens
form expectations—whether high or low—in the first place. This is especially important for
understanding why citizens fail to hold governments accountable even when elections are
present and citizens have at least basic information about government performance.
This paper examines how citizens form expectations over a key element of governance:
how budgets should be allocated and spent. We introduce a new mechanism, psychological
ownership over the budget, that predicts when citizens will place high demands on govern1

We define an accountable government as one that provides citizens with its preferred policies, eﬃciently and
with a minimum of corruption and mismanagement (Fearon 1999).
2
Citizens can sanction government leaders by punishing incumbents during elections, or by using protests
and other public forums to express dissatisfaction and impose costs on leaders in between elections. Urban
protests are especially important in non-electoral regimes (Bates 1981).
3
For example, both Olken (2007) and Casey, Glennerster and Miguel (2012) find that interventions to increase
citizen monitoring had no impact, and while information interventions are sometimes eﬀective (Reinikka and
Svensson 2005)), in many cases it has no eﬀect on citizen behavior (see e.g Chowdhury et al (2017).
4
This paper focuses on when citizens will punish low public goods provision, high corruption, or other policies
that reduce the extent to which citizens benefit from the government’s budget. This is in line with the
expressed priorities of citizens in many sub-Saharan African countries, where public goods are the main
policy priority.
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ment. Our theory draws on two key findings from psychology. First, there is substantial
evidence that individuals get psychological benefits from punishing behavior that deviates
from expectations; this includes punishing someone perceived as having divided resources
unfairly (Fehr and Gächter 2000; Fehr and Schmidt 1999). Second, individuals’ with high
actual or perceived ownership over the resource being divided have higher expectations, and
this makes them significantly more likely to punish unequal divisions of the resource (Wu
et al. 2012; Shu and Peck 2011).5
Applying existing findings on ownership—the sense that something “belongs to” one
(Pierce et al 2001)— to government budgets is not straightforward. In most psychology
research, ownership over money or goods—coﬀee mugs are the classic example—is clearly
assigned to a particular individual. But government budgets are not coﬀee mugs, and ownership over large and diverse sources of revenue may activate diﬀerent psychological mechanisms than ownership over small consumer goods. Beliefs about the purpose of and claim to
government funds may also matter. While a rational citizen might believe that the budget
“belongs” to them and should be used for their benefit, the same citizen may also believe
in prebendalism: that budgets belong not to citizens but to the government oﬃcials who
control those resources (Van de Walle 2001). It is thus not clear whether ownership extends
to publicly-owned resources, or how that ownership might aﬀect citizens’ willingness to pay
the sanctioning and monitoring costs that yield good governance.
We argue here that the degree to which citizens feel psychological ownership over the
government budget drives accountability demands, and that it does so by making subjects
more willing to pay the costs of sanctioning. We also show that ownership is distinct from
related psychological mechanisms such as loss aversion and endowment eﬀects: loss aversion
and the endowment eﬀect are specific phenomena that require ownership to operate, but
say nothing about how expectations are formed. Ownership is a broader, cognitively prior
concept that explains how citizens set their expectations, giving it much broader applications
to the study of accountability.6 We show below that ownership generates predictions in situations where loss aversion and the endowment eﬀect are not applicable and that, unlike loss
aversion, ownership is malleable, a key diﬀerence that is especially relevant to policymakers
seeking to improve accountability.
We use behavioral games, conducted in Uganda, to show that the degree to which citizens report that a group fund “belongs to me” is a significant predictor of willingness to pay
to sanction a leader for how the fund is allocated.7 We then use observational survey data
5

For example, behavior in Ultimatum games depends strongly on the initial ownership over the resource being
divided (CITES).
6
See discussion in Section 2.
7
We do not argue that ownership is the sole predictor of punishment: other factors could include societal
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from the same sample to show that these results hold outside of the lab; measures of ownership over the Ugandan government’s budget are correlated with self-reported willingness
to engage in political action when corruption is observed. Revenue source is a significant
predictor of ownership: while taxation induces higher ownership over the budget, windfall
revenues such as aid and oil have substantially lower ownership. We demonstrate that it is
these diﬀerences in ownership that drives the finding, replicated here and shown elsewhere
(see e.g. Martin 2014; Paler 2013), that taxation increases accountability pressures. We
show, in other words, that ownership is the causal mechanism by which taxation induces
greater accountability. We replicate these results using a similar lab-in-the-field experiment
conducted in Accra, Ghana. We find nearly identical ownership eﬀects in this additional
sample, lending further support to our argument that the ownership eﬀect is generalizeable
and not specific to the Ugandan context.
While ownership over tax revenues is higher on average compared to aid and oil, we
also find substantial variation in citizens’ feelings of ownership, and in willingness to punish,
within each revenue source. This finding—which is not predicted by either loss aversion or
the endowment eﬀect—suggests that ownership is not necessarily fixed. We run additional
experiments in Uganda to demonstrate that ownership is indeed malleable: treatments that
assign citizens abstract ownership over portions of aid or oil revenues significantly increase
both ownership and punishment. Our work thus suggests that, to the extent that the resource
curse is driven by low ownership over government revenues, it may be possible to reduce its
impact on governance through interventions that increase psychological ownership. This is
especially important in sub-Saharan Africa, where a number of countries, including Uganda,
have recently discovered oil and where many countries rely on aid for substantial portions of
budgets. If ownership is most malleable in the years leading up to and immediately preceding
the discovery of natural resources or the influx of budget support in the form of foreign aid,
then eﬀorts to foster high ownership over these non-tax revenues early on may be critical
in determining whether the resource curse and its aid corollary, and the poor government
performance that allegedly attends them, takes hold.
We see ownership as a general theory that should apply to citizens in autocracies and
democracies alike: high ownership will always be associated with higher expectations and
will increase the expressive benefits of punishing poor performance. However, in repressive
regimes, citizens are unlikely to sanction government performance at any level. We therefore
expect that ownership will lead to higher punishment only when the costs of punishment are
not prohibitively high. Testing the theory in Uganda shows that our mechanism is active
in at least one electoral autocracy. It is also possible that regime type aﬀects ownership;
fairness norms, the cost of punishment, and other individual-level factors.
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for example, elections might give citizens higher ownership over government, including the
budget. However, that possibility is not tested here.
This paper suggests a number of avenues for future research. While we focus on revenue source, other variables likely predict when citizen feel strong ownership over budgets.
For example, if citizens feel stronger ownership over local government budgets, relative to
national budgets, this could determine when decentralization is likely to yield accountability
gains. Correlations in our data suggest that ownership is higher among citizens who are
more satisfied with public goods provision; additional work is needed to determine whether
this is because high ownership leads to better public goods, or whether good governance
leads to higher expectations from citizens.

2

A Theory of Ownership, Expectations, and Punishment

2.1

When will citizens punish?

When citizens receive information that government performance is poor, they must
decide whether outcomes are suﬃciently bad that they wish to engage in collective action to
sanction leaders. However, enacting sanctions against leaders is costly: protesting or voting
requires citizens to forgo economic activity, pay transport costs, and potentially face state
repression or coercion. Citizens will therefore only take action against leaders when they
expect to receive benefits from participation that exceed these costs.8 This will result in a
threshold strategy in which citizens are willing to take action when government performance
falls below a certain critical point.9
This papers examines what drives variation in the expected benefits of sanctioning,
holding the costs constant. Citizens can expect a variety of benefits from taking punitive
action against poor government performance. If citizens are strictly economically rational,
they should only enact sanctions on leaders when they believe that it will result in improved
government policy in the future, perhaps through higher transfers or better public services;
this is in line with many voting models (see e.g. Fearon 1999). However, in most cases the
likelihood that an individual citizen’s participation is pivotal to who wins an election, or
whether a protest is successful, is essentially zero: the citizen should expect to reap the same
8

As Lieberman, Posner and Tsai (2014) shows, other conditions must also hold: citizens must have access to
information about performance, and must have access to feasible means of sanctioning, such as protests or
voting.
9
In our experiments citizens’ strategies are explicitly a threshold of this kind.
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economic benefits regardless of his personal participation. This is central to the collective
action problem: coordination is easier to achieve when citizens receive excludable, private
benefits from taking part (Olson 2009).
A large body of research suggests that the private benefits of taking action are in part
psychological or “expressive”: individuals are willing to engage in costly punishment behavior even when there are no economic benefits to doing so (Fehr and Gächter 2000; Fehr and
Schmidt 1999). Understanding citizens’ demands for accountability therefore requires understanding the psychological mechanisms underlying citizens’ expressive benefits. Previous
work has shown that individuals receive substantial disutility when they observe behavior
that they perceive as unfair, especially towards themselves, and that this disutility is increasing in the size of the perceived norms violation (Fehr and Gächter 2000). Punishment
appears to generate expressive benefits that relieve those negative emotions (CITE).10 Expressive benefits have been widely documented in psychology experiments, but also with
regards to political behavior.11
Recent work suggests that, when citizens evaluate government performance, they do so
not in absolute terms but relative to expectations (James 2007; Gottlieb 2016). A citizen
who observes poor public goods provision but never expected her local government to do
better may not be upset or willing to demand more, while a citizen who has seen that
other local governments do much better may have higher expectations and be more willing
to punish. This suggests that both the economic and expressive benefits of punishment
may be higher when expectations are high. If citizens do not believe that the government
can do better, punishment is unlikely to yield future economic benefits, thus rendering it
less attractive. Low performance may also be more likely to generate negative emotions
when expectations are high: in this case, poor performance is viewed as a loss, and citizens
may be more willing to punish in order to relieve those negative emotions. This second
explanation—the focus of this paper—is in line with models of reference-dependent utility,
in which individuals evaluate their wellbeing relative to some reference point. Applying this
to citizens’ demands, we expect that citizens will compare actual government performance
to their expectations (i.e. reference points); when the gap between the two is suﬃciently
large, citizens will punish. Thus, while many factors explain the costs and benefits citizens
get from punishing poor performance, we argue that understanding citizens’ expectations is
a key piece of the puzzle: low performance relative to high expectations will create negative
emotions that increase the expressive benefits of punishment, making it more likely that
10

While rigorously testing when and under what conditions punishment will do so is not the focus of this
paper, we do indeed find that successful punishment leads to a large and statistically significant increase in
subjective well-being. These results are available in Table XX of the online appendix.
11
See for example the literature on expressive voting (Fiorina 1976; Kan and Yang 2001; Tyran 2004)
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citizens punish non-accountable government oﬃcials.

2.2

An Ownership-Based Theory of Expectations

Expectations appear to be a critical determinant of citizens’ willingness to take costly
political action. What, then, determines how citizens set their expectations regarding how
much they should benefit from the government’s budget?12 Research in cognitive psychology
and behavioral economics has shown that “ownership” has a significant impact on individuals’ expectations (reference point), and that this leads to higher willingness to punish unfair
divisions of a resource (Wu et al. 2012) (CITES). For example, in Ultimatum games, individuals are more likely to reject a low oﬀer when they had initial ownership over a resource; in
Dictator games, initial ownership of the resource being divided has a strong impact on transfers (CITES).13 Thus, we should expect that citizens who feel ownership over a resource will
have higher expectations of benefiting from that resource, and thus more willing to punish
low transfers.14
We argue that the concept of ownership can be applied to government budgets. If a
citizen believes that the budget is “theirs”, they may expect to received larger benefits from
it; this will make them more willing to sanction oﬃcials who give low transfers to citizens.
However, existing research in psychology has typically focused on goods for which ownership
is clearly established, and assigned to a particular individual. Government budgets are
distinct in that ownership is at best joint, never belonging to a particular individual; it is
not clear whether ownership will function in the same way for shared resources.
It is also not clear when citizens will, or should, feel ownership over the budget. Existing
work on accountability suggests two competing views. In the first view, the structure of
democracy assumes that the budget belongs to the citizens, in the sense that it should
be used for their benefit. However, this does not answer questions regarding how these
benefits should be distributed; the literature on redistribution can be understood in part
as grappling with whom should benefit and by how much. The second view proposes that
it is not obvious that citizens should feel ownership over the budget at all, especially in
countries where patronage and clientelism are rife. Van de Walle (2001) argues that in
many African countries, prebendalism is the norm; resources are “owned” by the government
oﬃcials who control them. In such cases, there is no assumption that citizens should benefit
12

In addition to the ownership theory suggested here, this could depend in part on citizens’ beliefs regarding
the size of the budget, or the cost of providing services, as Gottlieb shows.
13
There is also evidence that ownership is stronger for earned income, and it appears to become stronger the
longer a good or resource has been owned (Shu and Peck 2011).
14
While ownership is related to concepts like the endowment eﬀect and loss aversion, it is a distinct and
causally prior concept (Morewedge et al. 2009; Shu and Peck 2011). See discussion below.
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at all, especially if they are not clients or co-ethnics of the relevant oﬃcials (Ekeh 1975;
Van de Walle 2001). Depending on which view predominates, it therefore seems likely that
there is substantial variation in the degree to which citizens feel ownership over government
resources, and this may drive variation in demands for accountability.15
Previous work on the resource curse suggests that revenue source may aﬀect whether
citizens feel ownership over the budget (Paler 2013). We therefore take revenue source as a
starting point in testing the ownership framework and examining how beliefs over ownership
are formed. Governments that rely on taxation for funding are less corrupt, are more likely
to democratize, and provide higher public services (Ross 2004; Timmons 2005; Baskaran
and Bigsten 2013; Prichard 2015; Fisman and Gatti 2002; Brollo et al. 2013; Gadenne 2015).
In contrast, “windfall revenues” like foreign aid and oil rents enable corruption, undermine
governance, foster repression, prolong autocratic rule, and increase conflict (Bräutigam and
Knack 2004; Djankov et al. 2008; Caselli and Cunningham 2009; Morrison 2009, 2015; Smith
2008). Nonearned revenues allow elites to extract rents relatively free from citizen scrutiny.
Citizens suﬀer from windfalls, as money from non-tax sources is said to undermine accountability, generate resources for repression, and buy citizen quiescence toward bad governance
(Mahdavy 1970; Beblawi and Luciani 1987; Chaudhry 1998; Waterbury 1998).
While there are a number of proposed mechanisms for the link between taxation and
accountability, a frequent and recurring argument holds that citizens who are taxed demand
more from leaders, and are more willing to enact costly sanctions on non-accountable leaders
(Paler 2013; Martin 2014).16 Previous work has suggested that the mechanism for this eﬀect
is a combination of ownership, loss aversion, and the endowment eﬀect. Citizens own their
pre-tax income, and this becomes their reference point (expectations). Taxation then pushes
citizens below their reference point, making them more sensitive to government corruption
and more willing to punish low transfers (Sandbu 2012; Paler 2013; Martin 2014). Martin
(2014) develops a formal model for how loss aversion causes an increase in punishment, while
Sandbu (2012) and Paler (2013) focus on the role of ownership in creating an endowment
eﬀect.
We argue that ownership, endowment eﬀects, and loss aversion are three distinct the15

Qualitative evidence from our experiments suggests support for both views: citizens who make high demands
on leaders often justify their behavior by saying that government money should benefit citizens, while those
with low demands often explain that government oﬃcials have many ways to use their money, and citizens
should not demand very much.
16
Other proposed mechanisms include tax bargaining, in which citizens use the threat of withholding tax
revenues in order to extract concessions from the state, and informational theories, in which taxation either
conveys more information about the size of the budget, or makes citizens more willing to pay for information
about government spending (Schumpeter 1991; Bates and Lien 1985; Levi 1989; North and Weingast 1989;
Gadenne 2015; Paler 2013; Prichard 2015).
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oretical concepts, and that ownership provides theoretical leverage for the general study of
accountability that loss aversion and the endowment eﬀect cannot. Loss aversion and ownership, while distinct concepts, are both applicable to the study of accountability. Loss aversion
is the well-studied phenomenon in which individuals evaluate utility, not in absolute terms
but relative to some reference point: once we define an individual’s expectations, it tells
us how that individual will behave relative to those expectations. The main assumption of
loss aversion is that utility functions are S-shaped around the reference point (expectations).
This means that individuals feel losses more keenly than gains, and are more willing to take
risks in order to avoid losses than they are to achieve gains. This desire to recover from
losses can explain why high expectations aﬀect willingness to punish: individuals lose utility
from an equivalent low transfer, and this generates negative emotions that are relieved by
punishment (CITES). Thus, it can explain why people may be most willing to punish when
they expect to benefit from the government’s budget, but those benefits are not realized.
However, loss aversion says nothing about how expectations are set: it is rather a theory to
explain why individuals care more about what happens when they are below their reference
point.
The concept of ownership, broadly defined as the sense that something “belongs to”
one, gives us insight into how expectations are set. Work in psychology shows that while
ownership over physical possessions is most common, individuals can also feel ownership over
more abstract concepts (CITES). Once an object is perceived as owned, individuals integrate
it into the self; in essence, it becomes part of one’s reference point (CITES). Because of this,
ownership is cognitively (and causally) prior to loss aversion: one cannot feel the loss of
something one does not own. Some of the experimental work on ownership suggests that it
is malleable: it is possible to generate a sense of ownership over an object that one has a
legal right to, but has never physically held. This is critical for its application to budgets,
which are never physically possessed by citizens. While it is diﬃcult to manipulate who has
physical possession of the budget, it may be possible to improve psychological ownership
over the shared resource, increasing expectations. Thus, while loss aversion explains why
high expectations lead to more punishment of poor performance, ownership can explains
how expectations are set in the first place. Separating these concepts, and focusing on
ownership, gives us additional explanatory power and points to a broader research agenda
that is not suggested by loss aversion.
The endowment eﬀect is “the fact that people often demand much more to give up an
object than they would be willing to pay to acquire it” (Kahneman Knetsch & Thaler 1991).
It is typically understood to be caused by a combination of both ownership and loss aversion:
owning a good causes individuals to value it more highly, and loss aversion implies that they
8

will suﬀer disproportionately when the good is lost.17 However, the endowment eﬀect as
written is not a good framework for studying budgets. It is at heart a theory of prices, a
specific phenomenon in which markets for consumer goods fail to clear because of a gap
between the price at which sellers are willing to give up a good and what buyers are willing
to pay. Government spending does not involve price-setting, rather citizens observe how a
shared resource (the budget) is allocated. Even when citizens are taxed, it is money not
goods that are given up. It is an especially bad fit for our lab experiments, in which money
is taken away through taxation and returned in the form of money; for the endowment eﬀect
to explain our results, it would have to be that Ugandans value their original coin more than
an identical coin that replaces it.
We argue that taxation is important because, although legal ownership over a portion
of citizens’ owned income is transfered from the citizen to the state, citizens may maintain
psychological ownership over the income. This provides a clear basis through which taxed
citizens can maintain psychological, although not physical, ownership over at least part of
the government’s budget. It also separates taxation from other general forms of loss, such
as negative economic shocks or inflation, in which income is lost but property rights are
not transfered to the government. In contrast, aid and oil revenues lack a clear ownership
mechanism: while citizens may feel ownership over money the government receives from
foreign aid or oil production, there are also reasons to expect ownership to be low. Non-tax
sources are never held nor earned by citizens, and they accrue (in the case of oil) or are given
(as is the case with aid) directly to the government. For this reason, we expect to find more
individual-level variation in ownership over non-earned revenues, and explore in our results
what factors drive this variation.
While norms could emerge that windfalls such as aid or oil should be used for the benefit
of citizens (think for example of Alaska), such a norm may not emerge automatically or at
all. Yet the emergence of such norms is especially important in countries such as Uganda
where oil has only recently been discovered, or in Ghana, where there has been substantial
public debate over the potential welfare gains from oil-based revenues. In such settings norms
of ownership may be more malleable. Research in psychology suggests that relatively small
cues can send strong signals about ownership in ways that aﬀect punishment Kahneman,
Knetsch and Thaler (1990). While these studies deal with ownership over small consumer
items such as coﬀee cups, it is less clear that ownership over collectively owned resources
such as aid and oil can be similarly manipulated.
17

Recent research has cast doubt regarding the mechanism. For example, it is possible to eliminate the
endowment eﬀect by providing sellers with information about the true market value of a good (CITES); this
should not hold if ownership intrinsically increases an object’s value.
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2.3

Testing the Ownership Eﬀect

The ownership theory suggests a number of testable hypotheses regarding how ownership
aﬀects punishment, how revenue source aﬀects ownership, and the malleability of ownership.
Our first hypothesis is that there will be a strong correlation between the degree to which
citizens feel ownership over a shared resource, and their willingness to punish low transfers
or corruption:
Hypothesis 1 A greater sense of ownership over the government budget (group
fund) will increase citizens’ willingness to punish, regardless of the source of the
government budget.
We test this hypothesis using observational data from both survey questions and lab-in-thefield experiments.
Previous evidence that taxation increases accountability has examined citizens’ demands
when taxed, relative to a case where the budget is the same but is derived from an unspecified
windfall (Martin 2014). However, other work has failed to find that taxation increases
willingness to punish relative to oil (Paler 2013), or that it increases willingness to monitor
(de la Cuesta et al. 2017). This could occur if, for example, citizens feel strong ownership
over oil as a resource extracted from citizens’ own land. Likewise, foreign aid is explicitly
meant to benefit citizens, and so citizens could in theory feel strong ownership over it. On
average, we believe that ownership should be higher for tax revenues, and this will drive
higher willingness to punish.18 We therefore expect the following set of hypotheses to hold:
Hypothesis 2 When citizens are taxed, they will feel higher ownership over the
budget than when the budget comes from non-tax resources.
Hypothesis 3 The eﬀect of taxation on punishment is mediated by ownership.
Our lab experiments randomly assign the source of the government budget, allowing clear
causal identification of Hypotheses 2. We exploit the exogenous increase in ownership produced by taxation to test Hypothesis 3.
Finally, we argue that psychological ownership over non-earned revenues may be malleable. Research on ownership in psychology has examined two methods of assigning ownership: physically giving individuals money or a good, and assigning indirect ownership
18

While Paler (2013) shows that ownership is higher for tax revenues, relative to oil, there is no evidence
ownership over aid revenues, or that ownership drives taxation’s impact on citizen behavior. Moreover, Paler
measures the extent to which subjects believe budgets belong to the community rather than to individuals.
This distinction is important; our theory of ownership posits an individual-level, psychological mechanism
that is driven by the way in which ownership over a source raises expectations about benefits from government
spending financed by that source.

10

through the design of the intervention. We focus on the latter option, using a treatment in
the experiments below that simply tells individuals that a portion of the group fund of aid or
oil money is theirs. We expect this to increase citizens’ sense of ownership over the budget,
and through that willingness to punish. This hypothesis is tested experimentally below, and
also gives us a causal estimate of the eﬀect of ownership on punishment.
Hypothesis 4 Increasing ownership over aid or oil revenues should also increase
willingness to punish.

3
3.1

Case Selection and Experimental Design
Case Selection

We use original data from Uganda to test the ownership hypothesis. As a quasiauthoritarian African state with low levels of development, Uganda is a particularly apt
location to test the eﬀects of diﬀerent revenue sources on accountability pressures. Socioeconomically, Uganda is much like other countries on the sub-continent with a per-capita
GDP of $1,634 and development indicators that are at or near the mean for the continent
(World Bank 2016). The government relies on a mix of domestic taxes, foreign aid, and
oil revenues, providing the opportunity to study the eﬀects of revenue on accountability
pressures in an environment in which the salience of all three sources is substantial. The
national government has eliminated several forms of direct taxation—including head taxes,
school fees, property taxes, and health center fees—in the run-up to elections, and many
observers argue that this has led to lower accountability pressures from citizens (Persson
and Rothstein 2015; Martin 2017). Since the discovery of large oil reserves in the Western
region, there has been intense public debate over the use of oil-based revenues. Ugandan
citizens have also witnessed one of the largest financial scandals in its country’s history, one
in which the misuse of aid funds was the central crime and portions of the trial of the main
co-conspirators was televised. Both tax and non-tax sources of revenue are thus likely to be
salient.
To ensure that our sample has exposure to all three sources of revenues, we sample
respondents from Uganda’s main urban center, Kampala. Urban citizens often have higher
exposure to taxation through their greater participation in the money economy and formal
trade; we expect taxation to be more salient in a lab setting among citizens who have
experience paying taxes. Urban citizens are also highly aware of the debates over the use
of oil revenues, and of recent aid scandals. Survey data from our sample confirms that all
three revenue sources are highly salient. While the country discovered oil only in 2011, and
11

the government has yet to receive substantial revenues from oil, XX% of our respondents
thought that Uganda’s government received at least 10% of its budget from oil revenues.
The average respondent thought that the government’s budget consisted of 35% taxes, 25%
aid, 17% oil and 22% debt. The sample is thus appropriate for testing the eﬀects of revenue
on ownership and punishment.

3.2

Experimental Design

To test our hypotheses, we designed and conducted a lab-in-the-field experiment, using
a set of four modified ultimatum games to uncover the causal eﬀect of ownership. The
design, which follows Martin (2014), allows us to exogenously vary both revenue source and
ownership and to thus obtain causal estimates of ownership’s eﬀect on punishment behavior.
It also enables us to examine whether the eﬀect of ownership varies by source: in other words,
whether ownership is a good predictor of within-source variation in punishment behavior.
Each treatment followed a similar structure and involved two players, a Citizen and
a Leader. Subjects are randomized into one of the two roles and then play six rounds of
the game as that role. Citizens are randomly and anonymously paired with a Leader each
round. Citizens may play with the same leader more than once but never twice in a row,
and neither the Citizen nor the Leader knows the identity of the other or whether they have
played together before. Rounds are thus single-shot, and as such there is no possibility of
signaling or repeated-play dynamics aﬀecting behavior.
In each round, the Citizen first earns an endowment by completing a simple task.19
Next, the Citizen spends 5 monetary units (MU) to purchase a small item that they get to
keep; this step is used in a related paper, and is not analyzed here.20 The Leader is then
given a group fund of 10 monetary units (MU) that he must divide between his own salary
and the Citizen.21 This group fund could come from taxes paid directly by the Citizen, or
from one of three exogenous windfalls: aid given by foreign governments, oil revenue from
Uganda’s recently discovered oil reserves, or from an unnamed, unearned source referred to
here as the “Grant” condition.22 In the Tax condition, the Citizen has an initial endowment
of 15 MU, buys a good for 5 MY, then pays a tax of 5 MU, which is doubled before it is
19

See examples in Section F of the online appendix.
See details in online appendix. The purchasing phase was implemented uniformly across all treatment
conditions and thus poses no inferential threat. However, to control for any eﬀects of purchasing and
improve precision, we include fixed-eﬀects for the items that subjects purchased during this phase.
21
Following Martin (2014), we refer to the Leader’s salary as the group fund to signal that Citizens have some
degree of discretion over its disbursement. Additional information about sampling and implementation is
available in Section A in the online appendix.
22
Because the source is unnamed in the grant condition, it serves as a pure control for the two named non-tax
sources.
20
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Stage
1
2
3
4
5

Windfall game
Unspecified Grant Aid
Oil
The citizen is given a wage of 10 MU.
The citizen purchases a small item for 5 MU.

Tax Game

The citizen is given a wage of 15 MU.
The citizen purchases a small item for 5 MU.
The citizen is taxed 5 MU. This is doubled
to 10 MU and given to the leader as the group The leader is given 10 MU as the group fund.
fund.
The Leader allocates 10 MU between himself and the Citizen.
The Citizen observes the Leader’s decision and, based on the decision rule they specified,
decides whether to pay 1 MU to have enumerators remove 4 MU from the Leader.

Table 1: Timing of Tax and Windfall Games. The windfall condition is an umbrella
term for all non-tax conditions. One-half the sample was allocated to the Windfall condition;
within that, players may be randomized into a version of the game in which the source of
the grant is aid, oil, or unnamed. In the unnamed condition the budget is simply referred to
as the “group fund”, while in the named conditions it is referred to as “money from aid given
by foreign governments” or “money from Uganda’s oil revenues”.
given to the Leader. In the windfall conditions, the Citizen is given an endowment of 10 MU,
pays 5 MU for a small item, and remains with 5 MU, which is not taxed. Before the Citizen
observes the Leader’s allocation decision, she is asked to specify whether she wishes to pay to
punish the Leader for each possible each allocation of the group fund. If punishment occurs,
the Citizen pays 1 MU and the Leader pays a fine of 4 MU; no one gets the money that is
taken away in punishment. After the Leader makes an allocation, punishment takes place or
not according to the Citizen’s pre-specified strategy, and payoﬀs accrue. Note that, at the
time that each player makes their decision, the structure of each treatment is identical: the
Citizen has 5 MU, and the Leader has the 10 MU group fund. The steps of each treatment
are given in Table 1.
The experimental design solves several inferential challenges. First, we can isolate the
psychological benefits of punishment from economic benefits. Because this is a single-shot
game, punishment strictly decreases the citizen’s economic utility in all versions of the game.
When the citizen receives no expressive benefit from punishment, the unique subgame-perfect
Nash equilibrium is for the Leader to oﬀer 0 MU to the Citizen, and for the Citizen to
never sanction the leader for any transfer size. Punishment is therefore a purely expressive
action. We expect high ownership to increase the psychological disutility that citizens suﬀer
from poor performance, which in turn makes them more willing to pay the costs required
for eﬀective sanctioning. By ensuring that punishment is never economically rational, the
game is consistent with the theoretical framework we present in Section 2 and with existing
sanctioning models that focus on the expressive benefits to punishment.
Second, the lab setting allows us to randomly assign the revenue source of the group

13

fund, which we show creates exogenous variation in ownership. This allows us to get a
causal estimate of the eﬀect of ownership on citizens’ willingness to sanction: we expect
taxation to increase ownership, and this will mediate the relationship between taxation and
punishment, relative to the three Windfall conditions. We do not argue that revenue type
is the only source of variation in ownership and in fact show in Section 5.2 that individuals’
ownership over actual government revenues—that is, outside of the lab—diﬀer according to
pre-treatment covariates.23 However, our design still gives us leverage to estimate the eﬀect
of ownership on punishment. Extensions to this experiment, reported below, also use direct
manipulation of ownership to demonstrate a similar eﬀect even when taxation is absent.
Finally, our enumerator protocols were designed to maximize the degree to which the
game can represent real-world interactions between citizens and leaders. One concern might
be that, because the game involves only a single citizen, the transfer from the Leader is
closer to a clientelistic transfer than a public good. To address this, our protocols repeatedly
stressed that respondents should think of the transfer as services for the community. A
post-treatment item that asks subjects to characterize the Leader’s transfer demonstrates
that the protocol was successful communicating this distinction: 86% of Citizens correctly
identify the transfer made by the Leader as more like “services like health and education”
than “a small something you get from a local leader or candidate” or “a job or other benefit
you get from a local leader you know.” Our results on the correlations between in-game
behavior and “real-world” ownership and political action also help alleviate these concerns
(see Section 5.2 for details).

3.3

Data and Key Outcomes

These experiments were implemented in Uganda in 2017. Enumeration was conducted
in 6 selected field sites in and around Kampala. At each site, volunteers were recruited to
participate from designated areas surrounding the site; we ran three enumeration sessions
per day, with 16 respondents in each session. Treatment was randomly assigned at the
session level. In each session, respondents were first given a group training that described
the rules of the game they were assigned to, including set examples. Respondents then
met with enumerators and played a practice round, followed six single-shot rounds of the
game. Finally, they completed a short post-treatment survey that included our ownership
measures and covariates. For enumeration 1 MU was set to 100 Ugandan Shillings (UGX),

23

Results presented in Section 5.2 suggest that ownership is higher among certain types of respondents, particularly those that report the existence of high-quality public goods in their community.
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and respondents received their payouts from 5 rounds of the game.24
The resulting dataset used in the experimental analysis below consists of 570 respondents
who played a total of 3,420 rounds.25 Subjects were randomized into the four treatment
conditions mentioned above such that approximately one-half the sample received the Tax
treatment (n = 286), while the remaining half was split equally between the Oil (n = 95),
Aid (n = 93) and Grant conditions (n = 96) respectively. Small discrepancies in cell size are
driven by missingness due to attrition in recruiting or subjects leaving the session early.
Our key outcome of interest is the “punishment threshold” for each citizen, defined as
the smallest transfer made by the Leader at which the Citizen does not punish the Leader.
For example, if a Citizen reports that she would punish the Leader if he passed back 3 MU
or less of the 10 MU group fund, but not 4 MU, her punishment threshold for that round
is 4 MU.26 To measure ownership, we use an item similar to that developed by Pierce et al
(2001) in their study of the psychology of ownership. At the end of the game, each subject
was asked how much they agreed with the statement that “the group fund belonged to me”.
This item was measured with a 10-point ladder with anchors of “Do not agree at all” (a
response of 0) and “Strongly agree” (a response of 10).27

4

Experimental Results

The theory put forth in Section 2 yields four testable hypotheses about the origin and
eﬀects of ownership. In this section, we test each of these using the lab-in-the-field experiment
described above. First, we show that subjects with higher ownership are more willing to pay
the cost of sanctioning (Hypothesis 1). To sustain a causal interpretation of these results, we
rely on the standard ignorability assumption. We must do so because, while our ownership
measure is taken with respect to an experimental quantity—the government budget over
which the Leader makes an allocation—it may be driven by subject-level traits such as
education or income. These traits may also be correlated with subjects’ willingness to punish
Leaders, inducing omitted variable bias. While the eﬀect is strongly robust to the inclusion
of plausible confounders, the test of Hypothesis 1 remains quasi-experimental, combining
24

The average citizen payout was 4,500 UGX. The group fund of 1,000 UGX is approximately 66% of the
median daily wage for our sample.
25
This number represents only subjects who played the game as Citizens. Those who played as Leaders are
not included as they did not set a threshold.
26
For clarity, our analysis scales the punishment thresholds to be consistent with the above discussion, which
uses a generic monetary unit, such that 1 MU represents 100 Ugandan shillings.
27
Our measure diﬀers from that in Paler (2013) as we ask about whether an individual feels personal ownership,
rather than asking if the budget belongs to “citizens in general.” This distinction is important, since our
concept of ownership is an individual-level, psychological quantity.
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as it does a post-treatment survey item (our ownership measure) with an experimental
dependent-variable (subject punishment behavior in the game).
To overcome this problem, we show that, as expected by Hypothesis 2, direct contribution to the government budget via taxation increases subjects’ ownership over that budget
(referred to in the game as the “group fund”). Because assignment to the Tax condition is
random, subjects’ ownership in the Tax condition is therefore a function of an endogenous,
intrinsic ownership and the exogenous ownership induced by the Tax treatment. We exploit
this exogenous variation to test Hypothesis 3: that the well-known finding that taxation
increases sanctioning—as found by Martin (2014) and replicated here as well—is driven in
large part by taxation’s eﬀect on ownership. We demonstrate this relationship using a causal
mediation analysis and find that, as predicted, the increased ownership caused by taxation
leads to a large and statistically significant increase in punishment behavior.
Finally, while our theory predicts that taxation should increase ownership which, in
turn, increases subjects’ willingness to punish poor performance, we also argue predict in
Hypothesis 4 that assigning indirect ownership over non-tax revenues should produce increases in accountability similar to those of taxation. We test this claim through the use of
an experimental condition that assigns subjects indirect ownership over non-tax sources and
demonstrate that doing so yields a higher willingness to punish, as predicted.

4.1

Ownership Increases Willingness to Punish Poor Performance

Here, we show that, consistent with Hypothesis 1, ownership over the government budget
increases citizens’ willingness to punish, even controlling for the source of the group fund.
To do so, we estimate the following OLS model:
Yij = ↵ + Ownershipi + Sourcei + Xi + ✏i
The dependent variable Yij is subject i’s punishment threshold in round j and Ownership
is the 10-point item discussed above. Source controls for the eﬀect of each revenue source
on punishment thresholds, ensuring that identifies the independent eﬀect of ownership on
punishment thresholds. Xij is a vector consisting of two sets of controls: a set of roundinvariant, subject-level covariates28 and a set of experimental controls including the Leader
transfer received in the previous round and round fixed-eﬀects. Results are reported in
Table 2.
Table 2 shows that subjects with higher ownership demand higher transfers from the
leaders—in other words, that they are more willing to punish poor performance. Column 1
28

These include respondent age, gender, wealth, the quality of local public services and enumerator fixed-eﬀects.
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DV: Subject Threshold
Ownership

Aid

Oil

Grant

Tax

0.354⇤⇤⇤

0.314⇤⇤⇤

0.398⇤⇤⇤

0.218⇤⇤⇤
(4.43)

0.375⇤⇤⇤
(10.94)

X
X
X
2099
0.363

X
–
X
322
0.355

X
–
X
331
0.472

X
–
X
331
0.281

X
–
X
1046
0.389

(12.64)

Enum + Round FE
Source FE
Other Controls
Observations
Adjusted R2
Note: ⇤ p<0.1;

Pooled

(5.20)

(5.97)

⇤⇤ p<0.05; ⇤⇤⇤ p<0.01

Table 2: Impact of Ownership on Punishment Behavior. Column 1 reports the eﬀect of

Ownership in the pooled sample with revenue source fixed eﬀects. The dependent variable is subject
i’s threshold in round j. The positive and highly significant result demonstrates that ownership
over the government budget causes citizens to demand 0.9 MUs more from the Leader than lowownership types. This eﬀect is not only statistically strong but substantively meaningful; it is
approximately twice as large as that of taxation. Columns 2-5 report estimates for each individual
source and demonstrate that the ownership eﬀect remains in all sub-samples. Some covariates,
including enumerator and round fixed-eﬀects, omitted for presentation purposes. All models include
a one-period lag of the amount received from the Leader to control for potential dependency between
rounds. Standard errors clustered at session level, t-statistics in parentheses.

demonstrates that the full-sample eﬀect of ownership is both highly significant (t = 12.64)
and substantively large: each one-unit increase in ownership corresponds to a 0.33 MU
increase in subject thresholds. Taking the ownership variable from its first quartile (5.0) to
its third (8.0) yields a 0.99 MU increase in subject thresholds, a ceteris paribus increase of
54%. The result holds even controlling for subjects’ treatment conditions; ownership explains
variation in punishment behavior even when the sample is restricted to subjects for whom
the group fund was derived from the same source. This eﬀect is the largest substantive eﬀect
in the model and is approximately twice as large as that produced by taxation. Columns 2-5
report estimates for each treatment condition separately, demonstrating that the ownership
eﬀect is large and significant for all revenue sources.
Because this is a post-treatment measure of ownership that was not manipulated directly
by the protocol, it is possible that both ownership and punishment are being caused by some
endogenous factor. To account for this possibility, we controlled for a range of covariates that
might reasonably influence ownership and punishment, including subjects’ age, education,
income, gender, and the quality of local public goods provision. Doing so has no discernible
eﬀect on the Ownership coeﬃcient; the coeﬃcient moves from 0.337 in the minimally specified
model to 0.354 in the fully specified model. While we address identification concerns below,
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this result is strong evidence that ownership explains punishment behavior as predicted by
Hypothesis 1.

4.2

Taxation Increases Ownership

While ownership has substantively large and statistically significant eﬀects on punishment behavior regardless of source, our theory also argues that ownership is a key mechanism
in explaining taxation’s eﬀect on citizens’ willingness to punish leaders. This implies that
taxed subjects should feel higher ownership over the group fund than non-taxed subjects.
By randomizing assignment to the Tax condition, we are able to causally identify the eﬀect
of taxation on ownership. To do so, we estimate a model similar to that in Section 4.1 above,
this time taking ownership as the dependent variable and assignment to the Tax condition
as the independent variable of interest. We estimate two models, one in which all non-Tax
conditions are pooled (Column 1), and one in which eﬀects are estimated separately for each
non-tax condition (Columns 2-4).
Table 3 reveals that, as predicted by Hypothesis 2, taxation increases ownership over
the government budget. In the pooled sample (Column 1), the eﬀect of taxation is highly
significant and causes a ceteris paribus increase in ownership of approximately 10%. Comparisons within specific non-tax sources (Columns 2-4) are underpowered owing to small
samples. Nonetheless, point estimates remain substantively large and in the predicted direction even when they fail to reach conventional significant, as is the case with the Aid-Tax
comparison. The ordering of eﬀects—with taxation having the largest eﬀect on ownership
relative to subjects in the Grant condition and the smallest for the Aid condition—are consistent with survey-based evidence presented in Section 5.2 that suggests subjects have high
intrinsic ownership over aid-based revenues.29 Simply put, when citizens contribute directly
to the budget, they feel higher ownership over it. In the next section, we use this finding to
identify the causal eﬀect of ownership on punishment via a mediation analysis.

4.3

The Causal Eﬀect of Ownership

Thus far we have shown that high ownership is correlated with higher punishment, and
that taxation increases ownership over the group fund. Our experiment also finds, replicating
29

An additional concern here may be that our lab measure of ownership is actually a proxy for subjects’
understanding of where the group fund is coming from. If taxation induces higher comprehension through
explicitly showing subjects where the group fund is coming from, then the relationship between taxation and
ownership would simply reflect the fact that taxation caused a greater proportion of people to correctly infer
that the group fund represented a government budget whose purpose was to benefit citizens. To account
for this fact, we controlled for whether subjects passed the manipulation check. The manipulation check
indicator is not statistically significant and its inclusion has no eﬀect on subjects’ ownership.
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Reference Group
Tax Eﬀect
Enumerator FE
Other Controls
Size of Ref Group
Adjusted R2
Note: ⇤ p<0.1;

⇤⇤

Non-Tax

Aid

Oil

Grant

0.510⇤⇤⇤
(2.69)

0.405
(1.48)

0.469⇤
(1.71)

0.65⇤⇤
(2.41)

X
X
284
0.215

X
X
93
0.263

X
X
95
0.262

X
X
96
0.259

p<0.05;

⇤⇤⇤

p<0.01

Table 3: Impact of Taxation on Ownership. Each column gives the eﬀect of taxation
on ownership relative to the pooled non-Tax sample (Column 1) as well as for each non-tax
source separately (Columns 2-4). Enumerator fixed-eﬀects and additional controls used but
omitted for presentation purposes. Number of observations reflect size of reference group
sample. Total sample for each column is reference group plus an additional 286 subjects in
the Tax condition.
Martin (2014), that taxation significantly increases citizens’ punishment threshold, relative
to any of the three sources of non-earned revenues. This section uses mediation analysis
to demonstrate that a significant proportion of taxation’s eﬀect on punishment is driven by
ownership. This helps to address concerns in the previous sections that ownership’s eﬀect
on punishment may be driven by omitted variables bias.
Mediation analysis decomposes the treatment eﬀect into a direct eﬀect—in this case,
the eﬀect of taxation—and the indirect eﬀect of ownership on transfer thresholds. The key
quantity of interest is the Average Causal Mediation Eﬀect (ACME), which measures the
extent to which the exogenous increase in ownership (caused by taxation) is influencing
punishment behavior. Our hypothesis that ownership has a causal eﬀect on punishment in a
mediation framework (Hypothesis 3) thus predicts that we should see a positive ACME; that
is, while it may still be the case that the Average Direct Eﬀect (ADE) of the tax treatment
is significant, a substantial portion of Total Eﬀect (TE) should come indirectly through the
eﬀect that the source treatment has on subjects’ ownership.
To estimate the causal eﬀect of ownership on punishment behavior, we specify the
mediator model as
Ownershipij = ↵ + Taxi + Xij + ✏i
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ACME

ADE
Total
Effect

0.0

0.1

0.2

0.3

0.4

0.5

0.6

Estimated Effect on Punishment Threshold

Figure 1: Identifying the Causal Eﬀect of Ownership via Mediation Analysis. The

quantity of interest is the AMCE (Row 1), which demonstrates that ownership strongly mediates
the relationship between taxation and punishment. The large and statistically significant ACME is
consistent with Hypothesis 3, which predicts that the eﬀect of taxation should come in part through
ownership. Observations are subject-round.

and the outcome model as:
Thresholdij = ↵ + Taxi + Ownershipi + Xij + ✏i
where Yij is subject i’s punishment threshold in round j—that is, the lowest amount that
the Leader transfers at which the Citizen would not choose to punish. Xij is a vector
consisting of two sets of controls: a set of round-invariant, subject-level covariates30 and
a set of experimental controls to increase precision, including the subjects’ transfer in the
previous round and round fixed-eﬀects.31
Figure 1 shows that Hypothesis 3 holds: the strength of a respondent’s ownership over
the group fund accounts for a large share (40%) of the higher willingness to punish in the
Tax condition relative to Windfall conditions (ACME = 0.162, p ⇡ 0).32 Because the
mediation eﬀect comes only from the exogenous change in ownership induced by taxation,
it is causally identified under the sequential ignorability assumption, which stipulates that
there must be no omitted mediator that is positively correlated with both punishment and
30

These include respondent age, gender, wealth, the quality of local public services and enumerator fixed-eﬀects.
The inclusion or exclusion of these variables does indeed increase precision but does not aﬀect the substantive
magnitude of the results or change their statistical significance.
32
The raw results from which the figure is built are provided in Table 11 in the online appendix.
31
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ownership. While this assumption is strong, it is more defensible in an experimental context.
In Section C of the online appendix we conduct two sets of robustness checks to examine its
validity. First, we show that the eﬀect is robust to a multiple-mediator model that includes
a measure of fairness considerations, a mechanism that might reasonably be correlated with
both ownership and punishment behavior. We also conduct a general sensitivity analyses to
evaluate the strength of selection on any unobserved mediator. We find that our eﬀect is
robust to an omitted mechanism that explains upwards of 90% of the unexplained variance
in either the outcome or mediator model. In light of these findings, the possibility that our
results are driven by something other than ownership seems remote.
Finally, it is worth noting that the estimated causal mediation eﬀect comes only from
the exogenous increase in ownership induced by taxation. As such, the estimates here should
be considered a lower-bound on the true eﬀect of ownership on punishment behavior. The
results presented in Table 2, while they require a stronger identifying assumption, suggest
that the eﬀect is in fact much larger than the ACME reported here.

4.4

Manipulating Ownership over Non-Tax Sources

We argued in Section 2 that while taxation should increase accountability through higher
ownership, any treatment that can produce psychological ownership, even indirectly, should
also yield greater accountability pressures. Whether this can be achieved is an important
question from both a theoretical and policy perspective. If ownership is malleable even in
the absence of taxation, interventions designed to increase ownership, particularly in the
form of information campaigns, may be successful in creating high levels of ownership for
non-tax sources that will, in turn, increase accountability pressures. Such interventions could
be especially valuable in places where some of the meso- and macro-level mechanisms that
are thought to produce accountability pressures—such as tax bargaining—may not be in
operation.
Our theory predicts that ownership is indeed malleable, and that altering it, even for
non-tax sources, should produce accountability pressures similar to those of taxation. Directly manipulating ownership also provides an additional test of our argument that higher
ownership drives higher punishment, and that it is a framework that is useful outside of situations where citizens are paying taxes. The ability to engender high ownership for non-tax
sources is especially important given recent increases in the discovery and development of
natural resources in much of the developing world, particular in sub-Saharan Africa. Such
large finds, and the substantial non-tax revenues they bring, have created concern among
policymakers and donors about the possibility of a resource curse dynamic. An ownership-
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based theory suggests that although windfall revenues will produce weaker accountability
pressures than those raised through taxation, this diﬀerence can be reduced through interventions designed to give indirect ownership over non-tax revenues.
To test this, we conducted a second set of experiments in Uganda that consists of two
treatments designed to manipulation ownership over our two non-tax sources, aid and oil
revenues. We term these treatments “Aid Ownership” and “Oil Ownership”.33 In these
ownership treatments, citizens are told that a specific portion of aid or oil revenues actually
belongs to them. In the script for each round, the enumerator tells the citizen that 5MU of
the 10 MU group fund “represents the share of the [aid/oil] money that belongs to you, as
the citizen.” This closely mimics the script for the tax game, with one key diﬀerence: the 5
MU that “belongs” to the citizen is never actually held by them or earned as part of a salary,
and as such the citizen makes no direct contribution to the group fund. It also means that
no money is ever physically removed from the citizens.
We expect that the ownership treatments will lead to an increase in punishment thresholds relative to the basic versions of the game in which subjects are not given indirect
ownership. It should be noted that Uganda is heavily aid-dependent, and qualitative interviews suggest that respondents share a common belief that aid money should be used
for development. Altering ownership over oil-based revenues—a new resource with which
Ugandans have little experience and about which there has been much less public discussion
about its purpose—is thus a relatively hard test.34
Table 4 reports the results of a model that regresses an indicator for the ownership
treatment on subject punishment thresholds.35 As the ownership coeﬃcients makes clear,
the ownership treatment raises thresholds substantially, increasing the average threshold by
0.375 MU (p = 0.007) in the Aid Ownership treatment and 0.33 MU (p = 0.057) in the
Oil Ownership treatment. This reduction is precisely as Hypothesis 4 would predict: giving
(indirect) ownership over the non-tax revenue increases willingness to punish.

33

The games are similar in all respect to those presented above, but with two notable diﬀerences. First, citizens’
endowments are 5 MU lower, and citizens do not purchase a good during the game. As this is constant across
the two treatments, it does not aﬀect inference. The Oil Ownership condition was included as part of data
collection that took place in January 2017, while the Aid Ownership condition was administered in July
2017. Both were conducted in Kampala, Uganda.
34
For the oil sample only, we included a treatment that attempted to frame the group fund as money that should
be used to benefit citizens but did not assign individual ownership over the group fund in the manner of the
Ownership treatment. This framing treatment had no eﬀect on punishment, suggesting that ownership is a
key element of the successful treatments. Given the null finding on this dimension, and power considerations,
we pool the subjects assigned to the framing condition with those in the basic oil games in estimating the
ownership eﬀect for oil reported in Table 4.
35
The estimation equation, similar to those above, includes enumerator and round fixed-eﬀects and a one-round
lag of the Leader’s transfer.
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DV: Subject Threshold
Aid Ownership

0.375⇤⇤
(0.133)
0.303⇤
(0.1669)

Oil Ownership

X
X
1276/2402
0.206

Enumerator FE
Round FE
Observations
Adjusted R2
Note:

⇤ p<0.1; ⇤⇤ p<0.05; ⇤⇤⇤ p<0.01

Table 4: Ownership Treatment Eﬀects on Subject Thresholds. The coeﬃcients on Aid-

Ownership and OilOwnership are the eﬀects relative to those in the respective basic versions of the
treatment, such that a positive coeﬃcient indicates a higher willingness to punish for those in the
ownership condition relative to those in the basic treatments. Standard errors clustered at level of
treatment (session). Observations are subject-round and represent the number of rounds used to
estimate the eﬀect of the ownership treatments for aid and oil respectively.

5

Observational Evidence for the Ownership Eﬀect

Section 4 presented strong experimental evidence in support of Hypotheses 1-4, demonstrating that ownership has a large and substantively meaningful eﬀect on punishment behavior regardless of revenue source. By exploiting the exogenous variation in ownership
induced by the Tax treatment, we showed this eﬀect was causal and accounted for a large
portion of the overall eﬀect of taxation on punishment behavior. Using the Aid and Oil
Ownership treatments, we also show that it is possible to produce higher ownership–and, as
a result, a stronger willingness to sanction—over non-tax sources. This constitutes strong
evidence for a general causal eﬀect of ownership. It also suggests that ownership is malleable,
an important finding for policymakers who may wish to enhance accountability for non-tax
sources.
This section provides evidence that ownership is an important predictor of citizens’
preferences outside of the controlled setting of a laboratory experiment. There are two
possible features of the game that might reduce the extent to which our findings hold outside
of the lab. First, the connection between the group fund and subjects’ taxes—or, in the
case of the Aid and Oil Ownership treatments, their share of non-tax revenues—was highly
transparent. Government coﬀers are never as proximate or highly visible, and as a result
citizens may have weaker ownership in practice than in the lab. Moreover, the total size of
the budget in the game was small in real terms.
Second, our taxation treatment was strong: subjects were taxed 50% of their earned
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wages, a rate far larger than the top marginal bracket in Uganda and in excess even of top
rates in many developed countries. If increases in ownership are a function of the amount
of the contribution rather than, as we argue, a general increase brought about by the act of
contributing to the government budget, our estimates may be an upper bound and the true
eﬀect of ownership outside the lab may be small in substantive terms (and thus diﬃcult to
detect statistically).
To investigate whether ownership has the same eﬀect outside the lab as it does in our
games, we use responses to a battery of questions that were included on the outtake survey
for our laboratory experiments. In addition to the sample on which the experimental results
are based, we also include responses from an additional 710 subjects who received other
experimental treatments that are part of an ongoing project on indirect taxation and are not
analyzed here. In addition, we include the 142 subjects who, because they played as Leaders
and did not set thresholds, do not appear in the experimental data presented in Section 4.
This substantially larger sample (total n = 1423) improves power while also giving us better
geographical coverage, including as it does several additional field sites. We include fixed
eﬀects for treatment condition and subject role to account for any diﬀerences in response
due to the experiment.

5.1

Observational Outcomes

Both the ownership and punishment measures were designed as observational analogues
to our experimental measures. The ownership items asked subjects to indicate their agreement with the statement “the government revenues from [AID/OIL/TAXES] belong to the
citizens of Uganda.” Each subject was asked this question for each of the three revenue types,
but the order of the three was randomized. We construct a summary index, Ownership, that
takes the simple weighted average of these three individual items.36
We measure willingness to punish with four items that ask subjects to report the likelihood that they would engage in increasingly costly political behaviors in the event they
learned that government oﬃcials had been misusing revenues. Like the ownership items,
these were all measured using a 10-point scale, with a 0 corresponding to a zero probability
(“I would never do this”) and a 10 corresponding to certain probability (“I would definitely
do this”).37 The behaviors subjects were asked to consider were contacting a local leader,
calling a neighbor, participating in a protest, and working on a political campaign.
36

All results reported in this section are robust to using alternative constructions of this variable, including
inverse covariance and principal component weighting.
37
The scale used for these and all 10-point questions was a “ladder” in which subjects were given anchors at
either end and told to place themselves on the ladder.
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DV: Pr(Take Action)
Ownership
Enumerator FE
Covariates
Observations
Adjusted R2
Note: ⇤ p<0.1;

Index

Campaign

Protest

Neighbors

Contact

0.099⇤⇤⇤
(3.852)

0.069⇤

(1.853)

0.094⇤⇤

0.110⇤⇤⇤
(2.94)

0.123⇤⇤⇤
(3.25)

X
X
1397
0.139

X
X
1396
0.136

X
X
1397
0.089

X
X
1397
0.086

X
X
1397
0.140

(2.382)

⇤⇤ p<0.05; ⇤⇤⇤ p<0.01

Table 5: Impact of Ownership on Theoretical Willingness to Sanction.
As an initial check of the external validity of our laboratory data, we regressed each
experimental measure on its survey-based counterpart, controlling for the respondent’s treatment condition. Both experimental measures are strongly correlated with their corresponding
survey measure even controlling for a range of subject-level covariates (t = 8.22 and 3.16
for ownership and punishment, respectively). This constitutes strong evidence of construct
validity and suggests that the experimental outcomes are measuring the same concepts as
the survey-based outcomes introduced above.

5.2

Observational Results

We start by testing whether strength of ownership matters in determining subjects’
willingness to punish. To do so, we estimate an OLS model identical to that used in the
experimental test of Hypothesis 1. The results, reported in Column 1 of Table 5, show that
a one-unit increase in ownership corresponds to a 0.09 unit average increase in willingness to
engage in political activity. This result is robust to weighting the contribution of a subject’s
ownership over a given source by the size of the budget they believe comes from that source.
Columns 2-5 demonstrate that the result also holds for all constituent items of the index
variable.38
Ownership is strongly related to willingness to punish misuse of government revenues,
but what drives ownership? The experimental results in Section 4 supports our argument
that direct contribution to the government budget via taxation should increase ownership.
To test whether this is the case observationally, we estimate the following OLS model:

38

Full text of the constituent variables are available in the online appendix
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Yi = ↵ + Taxi + Xi + ✏i
where Yi is subject i’s ownership over government tax revenues and Tax is a binary measure
that takes 1 if the subject reported paying an income tax in the past year and 0 otherwise.39
Xi is a vector of covariates identical to those used Equation 5.2, except that we also include
binary measures of whether subjects paid other forms of taxes such as business or property
fees. The results, reported in Table 3, show that taxation is a strong and significant predictor
of ownership over tax-based revenues, with taxed subjects reporting ownership values 0.51
points higher, on average, than untaxed subjects (p = 0.0007). This is a ceteris paribus
increase of approximately 8.5% and is similar to that found in the lab.

6

Does the Ownership Eﬀect Travel? Evidence from a
Replication in Ghana

Because the key mechanism in our theory, psychological ownership, operates at the
level of individual citizens, the eﬀects we find in Uganda should be similar to those found
elsewhere, both within the sub-continent and beyond. Here, we use data from a second
study, conducted in Accra, Ghana in 2016, to address concerns that our eﬀects might be
specific to Uganda.40 Ghana is an ideal comparison case because it diﬀers in two important
ways from Uganda. First, it is substantially wealthier, with a GDP per capita of $US 3,784
compared to Uganda’s $1,634. It also has a much larger tax base than Uganda; in 2016, it
raises approximately half of all government revenues from taxation. At the same time, it
is must less aid dependent and has monetized its oil resources, something Uganda has only
just begun to do.
The Ghana results also help address an external validity concern: the use of convenience
sampling in our Ugandan sample, which in many poor countries is known to produce subject
39

As one might expect, payment of direct income taxes is relatively rare in Uganda; only 14.4% of subjects
reported paying an income tax in the previous 12 months. Given that this is a heavily urban sample, the
national rate is likely to be substantially lower.
40
This study was conducted prior to the one that generated the data used in previous sections. While the
study was pre-registered with EGAP, hypotheses related to ownership were not included in the protocol.
This data was also not collected with the purpose of testing the ownership eﬀect. As such, these tests should
be viewed as suggestive evidence from a retrospective analysis. The set of experimental games administered
is nearly identical to the design implemented in Uganda, with two important exception: subjects did not
purchase an item before the start of the round, and they did not earn their wage through an eﬀort task.
Because our goal is only to test whether our results replicate in Ghana, and not compare the Ugandan and
Ghanaian estimates directly, this poses no inferential challenge.
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pools that are highly skewed towards young, unemployed men who are available during the
day and for whom the compensation is especially attractive. A highly skewed sample reduces
the external validity of findings, an important concern for this study since we are interested
in accountability pressures broadly, not within a narrow and unrepresentative sample. To
address this possibility, subjects in Ghana were recruited via random-walk sampling from
a central polling station. In Section D.1 of the online appendix, we provide evidence that
this procedure yielded a much more representative sample, alleviating concerns about the
potential selection (and the correspondingly poor external validity) that convenience samples
can produce.
Using the experimental data from Ghana, we replicate the experimental the tests of
Hypotheses 1-3 above, and find results nearly identical to those from Uganda. Ownership has
a large and positive eﬀect on punishment thresholds: subjects who report feeling ownership
over the group fund demand approximately 0.90 MU more from the Leaders than those who
do not (p ⇡ 0). This is nearly identical to the 0.99 MU eﬀect we find in Uganda.41 As
in Uganda, taxation also increases ownership: subjects in the Tax condition were 16.5%
more likely to report ownership over the group fund than those in the Windfall conditions
(p ⇡ 0). Consistent with Hypothesis 3, mediation analysis finds that the exogenous change in
ownership induced by taxation has a strong eﬀect on subjects’ willingness to punish (ACME
= 0.158 MU, p ⇡ 0). These results are reported in full in Section D of the online appendix.

7

Discussion and Conclusion

What drives citizens’ willingness to hold leaders accountable for government spending
behavior? And why does taxation appear to increase accountability pressures? We have argued here that the answer to both questions is rooted in what we have termed the ownership
eﬀect. Drawing on recent research in cognitive psychology, we proposed an ownership-based
framework to understand when and under what conditions citizens will hold leaders accountable for poor performance.
We set out to test two sets of hypotheses that flow directly from a model of sanctioning rooted in the degree to which citizens feel ownership over collectively-owned resources.
First, we argued that ownership should drive willingness to sanction and that ownership
should explain why taxation produces greater accountability pressures. Using a lab-in-thefield experiment in Uganda, we showed strong support for both hypotheses: ownership has
41

The ownership measure used in Ghana diﬀers slightly from that used in Uganda; it is a binary variable
that takes 1 if subjects agreed weakly or strongly with the statement “the group fund belongs to me” and 0
otherwise.
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a substantively large and statistically significant eﬀect on subjects’ willingness to punish
leaders for their spending behavior, and taxation increases citizens willingness to punish by
increasing ownership. We then used mediation analysis to bound a causal eﬀect of ownership, addressing potential endogeneity in our quasi-experimental estimates. While doing
so required a non-trivial assumption—that of sequential ignorability—sensitivity analysis
showed both that this assumption is plausible and that our results are robust to strong
violation of it.
Finally, we used an additional experimental intervention to test our final hypothesis:
that ownership is malleable, and can be increased through intervention. Using a subtle
variation on our existing protocol designed to give subjects direct ownership over oil and
aid revenues, we found that increasing ownership can induce untaxed subjects to demand
accountability similar to that of taxed subjects. Together, these results thus constitute
compelling evidence in favor of an ownership mechanism, one that explains both why taxation
increases accountability pressure and the substantial between-subject variation in willingness
to punish even when controlling for revenue source.
To test external validity, we provided evidence from a post-treatment survey that subjects’ ownership over actual government revenues is a strong predictor of their (hypothetical)
willingness to undertake costly political action. We then demonstrated that the ownership
eﬀect is not specific to Uganda using a similar set of experimental games conducted in
Ghana. Nonetheless, one might also ask how general the ownership eﬀect is, and what scope
conditions might exist. The replication of the protocol and the empirical findings in two
countries is evidence, at the very least, that this eﬀect holds for much of sub-Saharan Africa,
especially in light of the fact that Uganda and Ghana are frequent cases precisely because
they represent two ends of the developmental and governance spectrum in the sub-continent.
Given that the ownership eﬀect is ultimately a psychological mechanism, we see little reason
why it should not hold in most other places. Of course, while we expect ownership to be
a strong predictor of punishment behavior in all cases, the extent to which it mediates the
relationship between revenue source and accountability pressures will vary with the degree of
intrinsic ownership citizens feel over non-tax revenues. Where citizens have high ownership
over non-tax sources, we would not expect ownership to account for observed diﬀerences in
accountability pressures—although we would also expect, all else equal, that accountability
for non-tax sources should be high in such places.
We also believe that our results can help explain why, in several studies, citizens’ willingness to sanction misuse of non-tax revenues, while sometimes (but not always) lower
relative to tax-based revenues, is high in absolute terms. In Paler (2013) for example, 79%
of subjects assigned to the windfall condition took the most costly political action available
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in the experiment: signing and returning a postcard designed to pressure the incumbent to
improve government performance. Similarly, using a survey experiment in which subjects
were given the option to donate to a non-profit monitoring agency, de la Cuesta et al. (2017)
find that over half of all subjects in the windfall condition chose to do so. These findings are
puzzling in light of existing work on the resource curse which suggests that accountability
pressures should be low in the absence of taxation. An ownership-based theory, however,
highlights that it is ownership, not the source of government revenues per se, that drives
punishment behavior. By highlighting both that subjects can have ownership over non-tax
sources (Section 5.2), and that manipulating ownership can produce accountability pressures
similar to those of taxation (Section 4), we provide a novel mechanism that can explain both
why taxation induces greater willingness to punish but also why and under what conditions
we should expect to see accountability for spending derived from non-tax sources.
Our results also raise several avenues for future research. Greatest among them, in our
view, is investigating whether indirect taxation generates the same degree of ownership over
government budgets as direct taxation. There are compelling reasons to think that the lower
visibility of indirect taxation—both in terms of magnitude and their contribution to total
government revenue—may less ownership and thus weaken accountability. This possibility is
especially worrying because in most developing countries very few people pay income taxes,
or direct taxes of any sort. Instead, these countries are relying increasingly on indirect taxes
such as the value-added tax (VAT) for their tax-based revenues. Driven in part by pressure
from donor countries and organizations, indirect taxes are seen as an attractive alternative
to direct taxation in low-capacity, high-corruption environments because they are relatively
easier to collect and are thought to be less vulnerable to rent-seeking. Yet it is not clear
whether indirect taxation produces suﬃciently high ownership to yield the accountability
pressures we observe from taxation. If indirect taxation yields lower ownership and thus
weaker accountability pressures, its value as a solution in low-capacity environments may be
considerably lower than is currently believed.
Perhaps most importantly, in our view, the finding that diﬀerential accountability is
driven by diﬀerential levels of ownership also has clear policy implications. As developing
countries, particularly in sub-Saharan Africa, discover and monetize large natural resource
endowments, a critical concern of donors and international institutions is how to avoid the
resource curse. Our results suggest that accountability pressures for these sources may be
low precisely because citizens feel little ownership over these sources. As such, interventions
that can enhance citizens’ ownership over non-tax revenues may help to improve democratic
accountability in weakly institutionalized countries.
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A

Implementation in Uganda

Subjects were recruited for three enumeration sessions per day, each consisting of 16
respondents. We ran the experiments in June and July using a convenience sample from
Kampala. We rented 8 field sites in 2 separate areas of the city and recruited volunteers
from the neighborhoods surrounding each site. Each session was randomly assigned to one
of the four possible treatment conditions; in Ghana assignment was blocked on the average
income level in the constituency, and in Uganda it was blocked on enumeration site.
At the beginning of each session, subjects were given a short group training, lasting
approximately 10 minutes, which laid out the basic rules of the assigned game. After group
training, enumerators then administered a short on-on-one training with each subject, explaining a sample round of the game and probing subjects on their comprehension of the
key game steps, particularly the allocation decision. After one-on-one training was complete,
subjects were then sent back to the group training room and called up one at a time to complete five single-shot rounds of the game. Respondents also played one practice round, that
was not payout-relevant, before the five rounds began. At the start of rounds 2-6, respondents were told what had happened in the previous round, but were not told the decisions
of any other respondents. Subjects were instructed not to speak about the game between
rounds and were monitored at all times by project staﬀ to ensure this rule was followed. At
the end of the five rounds, respondents completed an outtake survey. They were then paid
a show-up fee, plus their earnings from all five rounds.
Within each game session, we randomly assigned subjects to the role of citizen or leader
at a ratio of 3 citizens per leader. In the first round, each citizen was randomly assigned to a
play with a leader. During the game, each citizen received the transfer decided by the leader
to whom he or she was assigned. In each round, leaders thus played three sub-rounds, one
with each Citizen that he or she was paired with. In each subsequent round, the subjects’
roles remained the same, but citizen-leader pairs were re-randomized. Citizens could play
with a single Leader multiple times over the 6 rounds but never twice in a row.
Similarly, an individual Citizen-Leader pair might appear more than once, but the
Citizen-Leader 3-tuple—that is, the combination of Citizens with which each Leader played
in a given a round—could never be repeated. This was done to reduce the possibility that
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the Leader observed nearly identical thresholds in back-to-back rounds and inferred (despite
explanations to the contrary) that the game was repeated rather than one-shot. Our randomization algorithm took an arbitrary n subjects, k leaders, and l rounds as arguments and
returned a series of pairings that satisfy the above criteria. To stress that each round was
a single-shot game, in between rounds enumerators reminded respondents that the pairings
would be diﬀerent than in the previous round.

B

Experimental Game Design

The steps for the Tax and Unspecified Grant versions are identical to those in Martin
(2014).42 We then add two additional revenue source treatments: Aid and Oil. The basic
steps for these games are the same as the Grant game, with one key diﬀerence: whereas
in the Grant game the source of the group fund is not specified, in the Aid and Oil games
respondents are told either that the group fund is money that was given by a donor as foreign
aid, or that the money comes from Ghanaian or Ugandan oil revenues. For enumeration
purposes, 1 money unit (MU) was set equal 100 Uganda Shillings (UGX).43 All enumeration
employed real coins to better convey the decisions to respondents.
The source treatments were built into the game scripts used by the enumerators as well
as illustrated on the game boards. During both participant training and actual gameplay
enumerators stated the revenue source each time the group fund was mentioned. In order to
emphasize the treatment, enumerators placed the coins representing the group fund on a tile
illustrating and the source, and verbally stated the source, before moving the group fund to
the leader’s tile. The game board for the Oil condition is given in Figure 3; game boards for
the remaining conditions diﬀer only in the image on the source tile.
Finally, Table 1 describes the citizen as making a punishment decision after the Leader
allocates the group fund. For implementation purposes, Citizens were instead asked to make
an ex ante decision rule; they were asked to decide which possible allocations of the group
fund they would punish. This substantially increased the experiment’s power. For example,
in the two-player games, enumerators would start by asking the Citizen “If the Leader kept
10 MU, and gave you 0 MU, would you pay 1 MU to punish the leader?” If the Citizen replied
“yes,” the enumerator would keep asking for diﬀerent allocations, increasing the share the
Citizen receives in 1 MU increments.44 Enumerators stopped when they received a transfer
42

We also retain many of the rules and constraints Martin used. These include the notion that taxes are
exogenous and mandatory, preventing bargaining between leaders and citizens. Additionally, government
budgets are constant and observable across treatments.
43
At the time of data collection, exchange rates were one US dollar to 3,500 UGX.
44
i.e. the next step would be to ask “If the Leader kept 9 MU, and passed you 1 MU, would you pay to punish?”
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level at which the Citizen would no longer punish: this becomes the punishment threshold
in the analysis below. All games were implemented using real Ghanaian or Ugandan coins
to make the decisions concrete for respondents.

C

Sensitivity Analysis

The identifying assumption of mediation analysis is sequential ignorability, which requires that the treatment is randomized and that other, unmodeled mediators do not act
as confounders. A violation of sequential ignorability would imply that there exists an unmodeled mediator that is (1) aﬀected by taxation; (2) causally related to ownership; and (3)
predicts punishment behavior. In substantive terms, a violation of sequential ignorability
would imply that there is another mechanism connecting taxation and punishment behavior,
and that this mechanism is also causally related to ownership.
One mediator that might meet these conditions is a fairness mechanism. If taxation
induces a financial loss that subjects wish to recover, this should manifest itself with greater
sensitivity to receiving a “fair” transfer from the leader, and a greater disutility from receiving
a lower-than-expected transfer. If fairness is a function of how much of the group fund
subjects believe they are rightfully entitled to, then fairness may also aﬀect ownership. To
test whether this was the case, we modeled fairness as an independent mediator. In order
for fairness to be a potential unmodeled confounder, it would first need to have a causal
mediation eﬀect of its own. In Table XX, below, we show that it does not do so.
The fairness results notwithstanding, one might be concerned about other potential
confounders. In order to assess the sensitivity of ownership to unmodeled confounders more
generally, we conduct a sensitivity analysis to determine the amount of selection on unobserved mediators that would be necessary to account for the ownership eﬀect we observe.45
There are two relationship of interest with respect to the potential confounder: how
strongly does it predict ownership, our mediator of interest, and how strongly does it predict
punishment behavior? To answer this question, we consider the predictive power of the
hypothetical confounding mediator in explaining the variance in the mediator and outcome
models that is not already accounted for with pre-treatment controls, experimental variables,
and, in the case of the outcome itself, our ownership measure. The left pane of Figure 2
plots the mediation eﬀect of ownership against selection as measured by ⇢, the traditional
summary measure in sensitivity analysis. The figure shows that the ownership eﬀect we
uncover is robust to a value of ⇢ as large as 0.43.
Substantive interpretation of ⇢ is diﬃcult, however. A more informative quantity is the
45

All sensitivity analysis is conducted in R using the medsens function from the mediate package.
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Figure 2: The Sensitivity of the Ownership Eﬀect to Confounding Mediators.
degree of selection as a function of the remaining unexplained outcome- and mediator-model
variances that would produce an ownership eﬀect of zero. This quantity is a set of variancepairs, one for each model, representing the strength of the relationship between our mediator
(ownership) and a possible confounder. The right pane of Figure 2 graphs these pairs at
a series of lower-bounds on the recovered mediation eﬀect of ownership. Of interest is the
zero-eﬀect curve, which represents all possible combinations of outcome- and mediator-model
selection that could render the mediation eﬀect of ownership indistinguishable from zero at
the 95% level.
In substantive terms, the zero-eﬀect curve can aid us in characterizing how likely it is
that an unmodeled confounder exists. Consider two possible patterns of correlation implied
by the curve: an “extreme” case in which the unmodeled confounder is highly correlated with
either ownership or subjects’ punishment behavior (but not both), and a more reasonable
case in which it is moderately correlated with both. The zero-eﬀect curve implies that, in
the extreme case, the unobserved confounding mediator would have to be extraordinarily
informative about the outcome (subject threshold) or the mediator (ownership), explaining
upwards of 90% of the remaining variance in one model and approximately 20% in the other.
In the moderate case in which we assume that the unobserved confounder explains the same
amount of previously unexplained variance in both models, the confounder would have to
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be highly informative about both models, explaining approximately 40% of the previously
unexplained variance in each case.
How plausible are either of these cases? Even with important covariates—including some
that are predictive of ownership and punishment in the survey-item models in Section 5.2—
the total variance explained in the mediation model (e.g. ownership as dependent variable)
is 11%, and in the outcome model the total variance explained is 28%. Covariates include
enumerator and round fixed eﬀects, which are highly significant and yet together soak up less
than 10% of the variance in the mediator model. Given the predictive power of the covariates
already in our model, the possibility that some unobserved confounding mediator explains
upwards of 90% of remaining unexplained variance in either the outcome or mediator model
or approximately 40% in both seems to us unlikely.

D
D.1

Replication of the Ownership Results in Ghana
Sampling in Ghana

Each session of 16 was recruited from a single polling station and then provided transport
to the field oﬃce, located in Adabraca, Accra. While recent representative statistics on
Metropolitan Accra are diﬃcult to obtain, a comparison with a large-scale study of 5,484
respondents from 1,250 households conducted from 2008 to 2010 (Fink, Weeks and Hill
2012) suggests that our sample performs favorably in terms of representativeness given that
we did not sample from high-income areas of the city. The results for this more representative
sample mirror those of the convenience sample in Uganda, reducing concerns about potential
selection and the poor external validity it might produce.
Table 6 reports the means of several socioeconomic characteristics of interest (Column
1) alongside the Fink et al estimates where available (Column 2). On balance, our sampling strategy yielded a sample that is approximately gender-balanced (52.5% women) and
considerably wealthier than a pure convenience sample. While our sample is relatively less
educated, we nearly match the Fink figures for age, employment, and ethnicity. Approximately 60% of our sample was employed, with 11% formally employed by a firm and 12.6%
as traders. Critically for our purposes, over half were primary earners, and a full 31% paid
some form of direct tax in the previous 6 months. The average per-month household income
was 604 GHC, slightly higher than the inflation-adjusted average of 479 GHC reported for
the Greater Accra region by Ghana’s national statistics bureau in 2008. Expanding the
sample of educated, high-income respondents with experience paying taxes was our primary
motivation for a more rigorous sampling strategy than is often used in experimental games.
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Statistic
Age
Female*
Employed
No Schooling
Completed Primary
Completed Secondary
Ga
Akan
Ewe
Household Income

Sample Mean

Fink et al. Estimate

32.238
52.5
62.2
5.5
33.6
23.1
56.7
30.7
6.5
604.579

29
62.4
60.2
17.6
21.9
52.0
42.2
31.0
12.4
NA

Table 6: Summary Statistics for Experimental Sample in Ghana. The Fink et al sample

is highly imbalanced along the gender dimension because the sample was recruited based on participation in an earlier survey of at least one adult woman in the household. As such, these estimates
should be taken as rough estimates rather than as definitive values for a representative sample.

Nonetheless, to the extent that our sample in Ghana more closely resembles the broader
population, this also increases the external validity of our findings.

D.2

Testing for the Ownership Eﬀect in Ghana

We use replication primarily to establish that the protocols were implemented correctly
in both countries. Nonetheless, this is one of the few instances in political science of implementation of a nearly identical lab-in-the field protocol across countries of which we are
aware. Replication of the major results across two countries provides strong evidence that
the ownership eﬀect is a general one and not driven by the particular conditions of either
Uganda or Ghana.
D.2.1

Hypothesis 1: Ownership over the government budget should increase
citizens’ willingness to punish, regardless of the budget’s source.

The first and most important test of the ownership eﬀect is simply whether strength of
ownership matters in determining subjects’ willingness to punish.46 To do so, we estimate
the following OLS model:

Yi = ↵ + Ownershipi + Sourcei + Xi + ✏i
46

The ownership question was added three days after data collection began, resulting in the loss of 131 subjects
from our sample. Of the total, 51 were assigned to the Oil condition, 28 to Grant, 29 to Aid, and 23 to Tax.
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DV: Subject Threshold
Ownership

0.900⇤⇤⇤
(0.195)
X
X
2297
0.197

Enumerator FE
Add’tl Treatment FE
Observations
Adjusted R2
Note:

⇤ p<0.1; ⇤⇤ p<0.05; ⇤⇤⇤ p<0.01

Table 7: Impact of Ownership on Punishment Behavior. The reference category for the

estimates on the Ownership coeﬃcient are those that report weak or strong disagreement with
the statement that the group fund “belonged to them.” The positive and highly significant result
demonstrates that ownership over the government budget causes citizens to demand 0.9 MUs more
from the Leader than low-ownership types. This eﬀect is not only statistically strong but substantively meaningful; it is approximately twice as large as that of taxation. Model includes source
and enumerator fixed-eﬀects as well as dummies for Uncertain Punishment and Valence treatments
included but omitted for presentation purposes. Subject-clustered standard errors in parentheses.

where Yij is subject i’s punishment threshold in round j and Ownership is the independent
variable of interest, a binary indicator for whether subjects felt ownership over the group
fund. Source controls for the eﬀect of each revenue source on punishment thresholds, ensuring that identifies the independent eﬀect of ownership on punishment thresholds. The
vector Xi contains enumerator fixed-eﬀects as well as dummies for additional cross-cutting
treatments not analyzed here.47 Results are reported in Table 7.
The results show that high ownership is a substantively strong and statistically significant predictor of subject thresholds. Subjects who report weak or strong ownership ask for
larger transfers from Leaders, with strong ownership corresponding to an increase in transfer
thresholds of 0.90 MU (p ⇡ 0). As in the Uganda results presented in Table 2, the independent eﬀect of ownership on punishment behavior is stronger even than the eﬀect of taxation:
the eﬀect size is approximately 50% larger than the next-largest substantive eﬀect estimated
in the experiment.48

47

Two cross-cutting treatments, one manipulating the punishment probability and one introducing a valence
prime during the group training, are discussed in the pre-analysis plan and are the subject of ongoing
analysis. Because the number of sessions in each block (36) was not a multiple of the number of unique
treatments (24), there was minor imbalance in the valence dimension. We thus include the valence term in
our estimating equation to control for the eﬀect of this imbalance.
48
One potential concern in estimating the eﬀect of ownership is that ownership may vary with pre-treatment
covariates. To account for this possibility, we estimated models with a range of pre-treatment covariates.
The coeﬃcient on Ownership is stable across these models, nearly identical to that presented in Table 7,
and remains strongly significant.
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D.2.2

Hypothesis 2-3: Taxation increases willingness to punish by increasing
ownership over government budgets; the ownership eﬀect is the causal
mechanism by which taxation increases accountability

Establishing this causal chain requires providing evidence for three distinct empirical
claims: that taxation increases willingness to punish in a general sense; that taxation increases ownership; and that ownership drives punishment behavior. The results presented
in Table 7 demonstrate the third portion of this causal chain. In this section, we confirm
the remaining two. First, we demonstrate taxation’s positive eﬀect on willingness to punish.
We then provide evidence of that taxation causes citizens to feel greater ownership over the
government budget. To do so, we estimate the following model:

Yij = ↵ + Taxi + AdditionalTreatmentsi + Enumeratori + ✏i
where Yi is subject i’s average transfer threshold in round j—that is, the lowest Leader
transfer at which the Citizen would not choose to punish. The eﬀect of the taxation relative
to the other source conditions (Aid, Oil, or Grant) is given by the coeﬃcient vector, while
the eﬀect of Uncertain Punishment game and Valence treatments (both implemented in
Ghana only) is given by . The term is the coeﬃcient on a vector of dummies for the
enumerator who administered the game to the subject.49
We report the results of this model in Table 8. The first comparison of interest is Tax
vs non-Tax, in which all subjects who received the Oil, Aid or Grant conditions were pooled
into a single non-Tax category. Those in the Tax condition demanded, on average, 0.45 MU
more from the Leader than those in the non-Tax conditions (p = 0.001). Moreover, as rows
2-4 demonstrates, this result is not due to a single large eﬀect for a particular source but
rather consistently higher thresholds in the Tax condition relative to all non-Tax sources.
Given that the mean threshold across all non-tax conditions is 4.34 MU, these treatment
eﬀects increase thresholds by approximately 10% relative to the baseline. Overall, the data
thus clearly bears the prediction of of significant positive diﬀerences in thresholds for those
49

In our pre-registered design, we noted that we would use randomization inference with OLS as a robustness
check. However, due to the replacement of an enumerator partway through the project and the use of
substitute enumerators on several occasions due to illness, there was imbalance in the enumerator-game
distribution. Given that, as in Martin (2014), there are large enumerator eﬀects with respect to subjects’
thresholds, appropriate randomization inference would require covariate adjustment via regression, a step
that, in our view, removes its principal advantage of being a non-parametric estimation method. All results
are robust to using a subject-average dataset in which subject i’s average threshold across all rounds is
the dependent variable. Standard errors are clustered at the individual-level to account for within-subject
correlation of the error term.
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DV: Subject Threshold
Avg.
Windfall

0.416⇤⇤⇤
(0.164)
0.416⇤⇤
(0.193)
0.425⇤⇤
(0.199)
0.407⇤⇤
(0.196)

Aid
Oil
Grant

X
X
2721
0.144

Enumerator FE
Add’tl Treatment FE
Observations
Adjusted R2
Note:

in Tax Condition

⇤ p<0.1; ⇤⇤ p<0.05; ⇤⇤⇤ p<0.01

Table 8: Average Treatment Eﬀects Relative to Baseline Condition. Positive diﬀerences

represent greater transfers in the Tax condition relative to the reference group. The large and
significant positive eﬀect is consistent with Empirical Implication 1, and demonstrates that taxation
increases willingness to punish for both named (Oil, Aid) and unnamed (Grant) non-tax sources.
Subject-clustered standard errors in parentheses. Reported n represents total number of subjectround observations used to estimate eﬀects. Enumerator, valence and uncertainty treatment fixedeﬀects included but not reported for presentation purposes.
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DV: Subject Threshold
Baseline Results

High Ownership

Low Ownership

Tax Treatment Eﬀect

0.416⇤⇤
(0.164)

0.182
(0.175)

0.916⇤⇤⇤
(0.193)

Enumerator FE
Add’tl Treatment FE
Observations
Adjusted R2

X
X
2721
0.144

X
X
1349
0.162

X
X
1820
0.196

⇤ p<0.1; ⇤⇤ p<0.05; ⇤⇤⇤ p<0.01

Note:

Table 9: Eﬀect of Taxation Relative to Windfall Samples. Results demonstrate that

the eﬀect shown in Column 1 is being driven entirely by low-ownership types in the Windfall
condition (Column 3), and that high-ownership types in the Windfall condition (Column 2) do not
behave diﬀerently than those in the tax condition. Enumerator fixed-eﬀects as well as dummies
for Uncertain Punishment and Valence treatments included but omitted for presentation purposes.
Standard errors clustered at the subject level.

in the Tax condition relative to those in non-Tax conditions, providing clear evidence that
taxation produces stronger willingness to punish.
We now establish that taxation increases ownership, as predicted by Hypothesis 2.
Pooling all non-tax conditions together, we estimate the following logistic regression:

P r(Ownershipi = 1) = logit

1

(↵ + Taxi + AdditionalTreatmentsi + Enumeratori + ✏i )

We find that subjects in the Tax condition are 16.5% more likely to report feeling ownership
over the group fund (p ⇡ 0). The raw ordering ownership across conditions is also as expected
given the relative more important role of oil in Ghana: average ownership is highest in the
Tax condition, with 77.4% of respondents feeling ownership over the group fund, followed
by Oil at 69.5% and Aid at 62.9% and Grant at 62.8%.
Finally, our theory posits that ownership should be a major cause of the diﬀerential
punishment behavior observed in Table 8. Put simply, subjects who have higher ownership
over non-tax sources should behave more like taxed citizens, while those with lower ownership
should exhibit even larger treatment eﬀects than those found in Table 8 above. To test this,
we estimate the same equation used to test Empirical Implication 1, but subset the Windfall
sample into high- and low-ownership types, identifying taxation’s eﬀect on punishment when
compared against each of the two Windfall samples. We report the results of these two models
alongside the overall eﬀect in Table 9 below.
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The results in Columns 2 and 3 strongly support our claim that it taxation’s eﬀect
on ownership, not taxation per se, that is driving the diﬀerential willingness to punish,
demonstrating that the average eﬀect given in Column 1 is driven entirely by a large diﬀerence
in willingness to punish between taxed citizens and low-ownership types in the Windfall
condition. Table 10 reports the results of a mediation analysis similar to that conducted
in Uganda. Together, these results support the major claim of this paper: that taxation
increases accountability by engendering stronger ownership over the resulting government
budget.
Estimate

Lower CI

Upper CI

p-Value

0.158
0.178
0.336
0.462

0.060
-0.116
0.039
0.141

0.279
0.496
0.660
2.233

0***
0.25
0.02**
0.02**

ACME
ADE
Total Eﬀect
Prop. Mediated

Table 10: Mediation Analysis Results from Ghana.

E

Additional Tables
Estimate
ACME
ADE
Total Eﬀect
Prop. Mediated

0.165***
0.247***
0.412***
0.400***

95% Conf. Int.
[0.107,
[0.140,
[0.293,
[0.276,

0.222]
0.352]
0.529]
0.554]

p
⇡0
⇡0
⇡0
⇡0

Table 11: Identifying the Causal Eﬀect of Ownership via Mediation Analysis. The

quantity of interest is the AMCE (Row 1), which demonstrates that ownership strongly mediates
the relationship between taxation and punishment. The large and statistically significant ACME is
consistent with Hypothesis 3, which predicts that the eﬀect of taxation should come in part through
ownership. Observations are subject-round. Standard errors clustered on session.

F

Additional Figures
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Figure 3: Example of Game Board, Oil Condition. Game boards for the Aid, Tax and
Grant conditions diﬀer only with respect to the image on the source tile. The Grant condition
source tile has no image and is simply titled “Group Fund”. To emphasize the source of the
group fund, the enumerator places the money on the source tile before transferring it to the
Leader. At the time the Citizen sets her transfer threshold, the revenue is on the Leader’s
tile.
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