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Abstract

Citizens appear to demand more public goods for taxes they pay than for windfalls
from oil or aid—a phenomenon that underlies the resource curse. However, we know
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different revenue sources. We argue that psychological ownership over public money
drives governance expectations. We offer a new measure of ownership and apply it in
sub-Saharan Africa. Results from a nationally representative survey experiment with
behavioral outcomes in Uganda and from a series of lab-in-the-field experiments in
Ghana and Uganda demonstrate that high feelings of ownership over public revenues
significantly increase citizens’ demands on leaders. Crucially, simple messages making
public goods from the money appear more concrete can significantly increase feelings
of revenue ownership over oil and aid windfalls, producing accountability pressures
indistinguishable from taxes and suggesting that focused public-information campaigns
might heighten accountability demands on governments.
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1 Introduction

Windfall revenues from oil exploration and foreign aid appear to dampen citizens’ de-

mands for public goods when compared to tax money extracted from citizens’ own pockets

(Ross 2012; Morrison 2009, 2015). This key mechanism underlies the well-known resource

curse. More generally, mounting evidence suggests that it is difficult to improve bottom-up

accountability pressures; most interventions evaluated to date have either had no effect or

seem to work only under difficult-to-replicate conditions.1 We therefore need greater knowl-

edge of what causes citizens to demand accountability for the spending of public money,

especially for windfall revenues associated with the resource curse.

Research on citizens’ willingness to take costly political action in pursuit of better ser-

vices suggests that absolute levels of government performance matter less than performance

relative to expectations (Gottlieb 2016; Ross 2004): citizens are most likely to sanction when

their expectations are high but not being met. Yet, in many developing-country cases, expec-

tations are extremely low; citizens believe that government either cannot or will not improve,

leading to few complaints when these low expectations are confirmed through poor services

and corruption scandals. 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. These encouraging results indicate that governance expectations may be mal-

leable. Nonetheless, we still lack a strong understanding of how citizens form expectations

over government spending in the first place and update them in response to new information.

We argue here that psychological ownership drives governance expectations: when indi-

viduals have legal or psychological ownership over a good, they expect to benefit more from

it and are more willing to punish allocations that they perceive as unfair, which builds on

1For example, both Olken (2007) and Casey, Glennerster and Miguel (2012) find that interventions to increase
citizen monitoring had no impact, and while information interventions may sometimes appear to prove
effective (Reinikka and Svensson 2005), in many cases information has no effect on citizen behavior (see e.g
the metanalysis in Dunning et al. (2018)).
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important findings from cognitive psychology (Wu et al. 2012).2 Psychological ownership—

the sense that something “is mine” or “belongs to me”—proves especially important, as it

can vary even when legal ownership remains constant. Intuitively, a similar idea may apply

to budgets: we argue that citizens who feel that the budget belongs to them will be more

willing to demand more accountability from leaders.

Previous work on taxation, the resource curse, and accountability suggests that the

source of revenues might help explain variation in feelings of public ownership. In general,

governments that rely on taxation for funding are less corrupt, are more likely to democratize,

and provide better public services (Ross 2004; Timmons 2005; Baskaran and Bigsten 2013;

Prichard 2015; Fisman and Gatti 2002; Brollo et al. 2013; Gadenne 2015). In contrast, funds

from oil and aid are believed to be “windfall revenues” that enable corruption, undermine

governance, foster repression, prolong autocratic rule, and increase conflict (Mahdavy 1970;

Beblawi and Luciani 1987; Chaudhry 1998; Bräutigam and Knack 2004; Djankov et al.

2008; Smith 2008; Caselli and Cunningham 2009; Morrison 2009, 2015). A key explanation

for the differences between taxes and windfalls focuses on taxpayers’ relative willingness to

enact costly sanctions on otherwise unaccountable leaders (Paler 2013; Martin 2014).3 Prior

research explains this with reference to loss aversion and the endowment effect (Sandbu

2006; Paler 2013; Martin 2014), but it fails to sufficiently distinguish these concepts from

psychological ownership even though it references citizens’ “right to influence the use of ‘their’

own money” (Moore 2004). We show below that ownership differs conceptually from both

the endowment effect and loss aversion and that it significantly drives taxation’s effect on

citizens’ behavior.

While previous studies invoke notions related to ownership to explain the accountabil-

ity pressures produced by taxation (Moore 2004; Sandbu 2006; Paler 2013), the concept of

2In Section 2 we discuss how ownership differs from related concepts like loss aversion and the endowment
effect.

3Other proposed mechanisms include tax bargaining, in which the state grants policy or institutional conces-
sions to generate tax compliance, and theories that taxation increases citizens’ 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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ownership has not been sufficiently developed theoretically nor rigorously studied experimen-

tally, and relatively little work has measured or tested the concept in the context of politics

and policy.4 While many large, cross-national surveys include multiple measures of citizens’

willingness to hold leaders accountable, none to our knowledge asks questions about the

degree to which citizens feel ownership over government revenues. As a result, despite the

implied role of ownership in prominent theories of accountability—particularly with respect

to taxation—the idea remains poorly defined conceptually, and we know very little about

ownership empirically. Does ownership vary across individuals? Do citizens feel stronger

ownership over tax-based sources of revenue than for aid and oil windfalls? What role, if

any, does ownership play in making citizens willing to pay the (often high) costs of sanction-

ing officials for corruption or mismanagement? And critically, can deliberate interventions

induce greater feelings of ownership over different sources of revenue?

This paper develops and tests a theory linking psychological ownership over govern-

ment budgets to citizens’ demands on leaders. There are many reasons to expect citizens’

ownership over government revenues to vary even conditional on revenue source, and these

differences may help to explain when citizens will punish poor performance. We argue that

citizens with high psychological ownership over the government budget will have higher

expectations for how much they should benefit from government spending. Poor govern-

ment performance generates negative emotions in citizens with high expectations, and these

negative emotions are then alleviated through demanding accountability from those responsi-

ble. Psychological ownership therefore increases the expressive benefits citizens receive from

demanding accountability, making them more willing to take action. We also argue that

psychological ownership is malleable, and that as a result it is possible to increase citizens’

sense of ownership over windfall revenues.

We test our hypotheses about ownership and its effects using lab-in-the-field behavioral

4To our knowledge, Paler (2013) is the only study that measures public-revenue ownership. She finds that
citizens feel higher ownership over tax revenues relative to windfalls, but does not test whether ownership is
a significant predictor of willingness to sanction.
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games conducted in Kampala, Uganda, and we replicate the link with additional lab results

in Accra, Ghana. In the games, a “Citizen” has to decide whether to punish a “Leader”

for how she allocates a group fund, which can come from a tax on the Citizen or from an

exogenous windfall. We first establish that ownership is an important predictor of citizens’

accountability demands. Ownership appears to have a substantively large and highly sig-

nificant effect on subjects’ willingness to sanction a leader, even controlling for the source

of the group fund.5 We then show that ownership is a key component of the established

finding that taxation increases citizens’ willingness to punish (see e.g. Martin 2014; Paler

2013). Controlling for ownership significantly reduces taxation’s effect on punishment, and

mediation analysis suggests that higher ownership is responsible for approximately 41% of

taxation’s effect on punishment. Our nationally representative survey experiment shows

that these results hold outside of the lab; measures of ownership over the Ugandan govern-

ment’s budget critically mediate citizens’ willingness to engage in political action to demand

accountability for public spending.

Our lab and survey experiments in Uganda also provide compelling support for a claim

especially relevant to policymakers: it is possible to increase citizens’ feelings of ownership

over non-tax sources, and in doing so to generate accountability pressures statistically in-

distinguishable from taxation. We develop experimental treatments that explicitly prompt

subjects that they as citizens “own” portions of oil or aid revenues and that make antici-

pated goods from those revenues concrete. We find that this significantly increases feelings

of ownership and that boosted ownership mediates citizens’ accountability demands. 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 infor-

mation 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

5We do not argue that ownership is the sole predictor of punishment. Other factors could include societal
fairness norms, the cost of punishment, and other individual-level factors.
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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—take hold.

2 A Theory of Ownership, Expectations, and Punish-

ment

Why should we expect ownership to affect accountability pressures? This section starts

by defining psychological ownership and discussing how it is distinct from legal ownership,

loss aversion and the endowment effect. While the definition is relatively simple, its ap-

plication to budgets is not. We argue that there are reasons to expect dramatic variation

in the extent to which citizens feel ownership over government revenues, both across and

within revenue sources. When citizens feel strong ownership over government revenues, this

increases their expectations that they should benefit from spending. This, in turn, leads to

higher dissatisfaction when they do not benefit; ultimately, this results in higher willingness

to hold leaders to account for public spending.

2.1 Conceptualizing Ownership

Following work in psychology, we define psychological ownership as “that state in which

individuals feel as though the target of ownership (material or immaterial in nature) or

a piece of it is ‘theirs’ ” (Pierce, Kostova and Dirks 2001). While this definition seems

simple, it provides the nuance necessary to understand variation in citizen perceptions while

remaining intuitive enough to be easily comprehensible and measurable. One advantage is

that psychological ownership is not limited to physical objects; Pierce, Kostova and Dirks

(2003) argue that ownership “can also be felt toward nonphysical entities such as ideas, words,
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artistic creations, and other people.” This suggests that it can apply to budgets, which are

rarely experienced by citizens as tangible objects.

Another advantage is that this definition clearly distinguishes psychological ownership

from legal ownership—while the latter is recognized primarily by society, the former is recog-

nized primarily by the individual who feels it (Pierce, Kostova and Dirks 2003). Psychological

and legal ownership do not always align. For example, individuals may feel psychological

ownership over something they have no legal right to; consider an employee who feels that

she “owns” her work-provided computer, while legal ownership actually resides with the

firm. It is also possible for an individual to legally own an item, but fail to feel psychological

ownership—a couple may jointly own two cars, yet the individuals only feel psychological

ownership over the car they specifically drive. The concept of legal ownership allows for vari-

ation in ownership across legal settings, but not within them: all citizens in a country have

the same legal ownership over government revenues. Psychological ownership is a much more

useful concept for studying budgets, as it focuses on whether citizens feel that government

revenues belong to them.

Finally, employing the definition of psychological ownership used in psychology research

allows us to draw on previous findings to help us understand how ownership affects behav-

ior. Individuals with psychological ownership associate the owned object or idea with the

self, incorporating it into their identify (Dittmar 1992; Gawronski, Bodenhausen and Becker

2007). Ownership also determines “whether a loss is perceived” (Shu and Peck 2011) when an

individual loses or fails to benefit from an object; it therefore affects expectations. Psycho-

logical ownership has been shown to affect behavior: as we discuss further below, ownership

increases expectations and makes individuals more likely to reject or punish “unfair” divisions

of a resource.

When should we expect citizens to feel psychological ownership over government rev-

enues? In democracies, budgets may legally “belong” to citizens, in that they are supposed to

be used for their benefit; anti-corruption laws typically forbid bureaucrats’ using government
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funds for their private gain. However, understanding when this translates into psychological

ownership over the budget is more complicated. Existing research in psychology has focused

on goods for which physical, legal ownership is clearly established and assigned to a partic-

ular individual; the classic example is a coffee mug (Kahneman, Knetsch and Thaler 1990).

Government budgets, on the other hand, are collectively owned, and there is little work on

how individuals develop psychological ownership of commonly held resources.

One possibility is that, in the case of budgets, legal and psychological ownership are

equivalent, and thus all citizens should feel strong psychological ownership over them. This

is consistent with many theories of democracy, in which government “belongs” to citizens

in a more abstract sense. However, even in democracies some citizens may not feel that

government is truly “theirs” or that they have a right to services from government funds. In

authoritarian or hybrid regimes, or in nominal democracies with weak democratic norms, it

is not obvious that citizens should feel ownership over the budget at all.

This is especially true in countries where patronage and clientelism are common. Van de

Walle (2001), for example, argues that in many African countries prebendalism—a belief

that resources are owned by the government officials who control them—is the norm. In

such cases, there is no assumption that citizens should benefit at all, particularly if they

are not clients or co-ethnics of the relevant officials (Ekeh 1975; Van de Walle 2001). We

therefore expect substantial variation in whether citizens feel ownership over government

budgets, even within a given regime type. Some citizens may feel strong ownership over the

budget, while others may believe that the budget belongs to politicians, not to them.

Just as ownership may vary among individuals, existing work on the link between taxa-

tion and accountability suggests it may also vary according to the revenue’s origin. Govern-

ments raise revenues from a number of sources including taxation, foreign aid, and natural

resources such as oil and other minerals. Previous research suggests that citizens are more

likely to hold leaders accountable for how they spend taxes relative to windfall revenues

(Paler 2013; Martin 2014). One possible reason: citizens feel higher ownership over tax
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revenues compared to foreign aid or oil money.

Here, it is important to distinguish ownership as a causal mechanism from loss aversion

and the related phenomenon of the endowment effect. Martin (2014) argues that taxation

affects accountability through loss aversion; Paler (2013) and Sandbu (2006) discuss taxa-

tion’s effect as an amalgam of ownership, loss aversion, and the endowment effect without

specific differentiation of the terms. Yet these concepts are distinct. Loss aversion shows

that individuals’ behavior differs according to whether they are above or below their refer-

ence point (in other words, based on expectations) (Kahneman and Tversky 1979), but is

agnostic about how reference points are formed in the first place. Ownership, in contrast,

explains where these expectations come from, and thus is causally prior to loss aversion.

Further, the endowment effect is not a theoretical concept, but rather a specific empirical

phenomenon in which there is a gap between the prices at which individuals will buy and sell

goods depending on their prior physical possession of the gifted objects (Kahneman, Knetsch

and Thaler 1990). We argue that ownership is the psychological mechanism that induces

the endowment effect (Shu and Peck 2011), that it can also apply to ideas and collective

resources not in the actual physical possession of subjects, and that it thus deserves greater

theoretical and empirical attention.

When citizens pay taxes, they contribute their own earned income to the budget; this

may induce greater feelings of ownership over public finances more generally. In contrast,

citizens who pay few taxes may feel less ownership over the budget. In practice, paying

taxes could increase ownership in two ways. Suppose, for example, that a citizen pays $100

in taxes. One possibility is that the citizen then feels very strong ownership over $100 of

government spending, but does not feel increased ownership over the rest of the budget. This

would lead to very low average ownership over the budget as a whole. An alternative is that

paying even $100 in taxes generates higher, although more diffuse, ownership over the entire

budget. This second option is more in line with common rhetoric surrounding taxation:

citizens often express dissatisfaction over reports of what they consider wasteful spending
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by noting that the misused money is “theirs.” This may occur even if the amount at stake

vastly exceeds the personal contribution. We therefore expect individuals who pay any taxes

to feel stronger psychological ownership over all tax revenues. In contrast, individuals who

do not pay taxes will feel lower ownership.

The direct contribution to the budget required by taxation increases ownership mechan-

ically: the budget belongs, at least in part, to the contributor. No such mechanism exists for

aid and oil revenues, and as such even citizens who pay taxes may feel much less ownership

over windfall revenues. Yet lower ownership over windfalls is not automatic. Donors give

foreign aid for the express purpose of helping beneficiaries, so recipient citizens may therefore

feel that it “belongs” to them. Likewise, although oil revenues are not taken from citizens

personally, they are extracted from the country itself, which therefore represents a common

legacy. This may lead to higher feelings of resource ownership, especially in oil-producing

regions. We therefore expect that, although on average citizens will feel lower ownership over

aid and oil relative to taxes, there will be significant variation among citizens depending on

how they view windfalls. Furthermore, we suggest that ownership over aid and oil may be

malleable: if windfall ownership is based on norms, it may be possible to change these norms

in such a way that citizens feel that windfall revenues indeed belong to them.

2.2 Ownership and Accountability Demands

If there is variation in the degree to which citizens feel ownership over government

budgets, how should we expect this to affect government accountability? We define an

accountable government as one that implements citizens’ preferred policies, efficiently and

with a minimum of corruption and mismanagement (Fearon 1999). However, governments

are unlikely to provide citizens with their preferred policies unless citizens can enforce serious

consequences for deviations. This makes citizens’ willingness to sanction poor government

performance a key element of accountability.

When, then, will citizens be willing to vote for the opposition, donate money to civil
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activists, contact representatives, or otherwise make demands on leaders? In general, citizens

will take action when the expected benefits of doing so exceed the costs. Costs include those

of monitoring government behavior, forgoing economic activity, engaging in collective action,

and facing the possibility of repression.6 Much previous work on accountability has focused

on improving accountability by decreasing the costs of taking action.7

In return for paying the costs of taking action, citizens receive economic and expressive

(psychological) benefits. By demanding accountability, citizens hope to benefit economically

from improved government policy in the future. In making demands, however, citizens face

a collective-action problem: an individual’s engagement in collective action is unlikely to be

pivotal, and a rational citizen can therefore expect to receive economic benefits from suc-

cessful collective action regardless of her personal participation. Individuals will therefore be

most likely to participate when doing so garners private, excludable benefits (Olson 2009).

One form these may take is the psychological, expressive benefits of taking action. A large

body of work in psychology and behavioral economics has demonstrated that individuals are

willing to punish others for how they allocate a resource even when there is no economic ben-

efit from doing so (see e.g. Henrich et al. (2006)), and that punishing bad behavior appears

to alleviate negative emotions (Fehr and Gächter 2000). This is also in line with work on

expressive voting, which shows that voting decisions are often not driven by economic con-

siderations (Riker and Ordeshook 1968). Individuals who receive higher expressive benefits

from taking action are more likely to punish poor behavior.

We argue that strong feelings of ownership over the government budget increases the

expressive benefits citizens receive from demanding accountability from leaders, and in turn

makes citizens more willing to take action. The key mechanism through which ownership acts

is citizen expectations. Recent work has shown that “performance relative to expectations”

predicts sanctioning better than absolute levels of government performance (Gottlieb 2016).

6Even conditional on going to the polls, voting for the opposition may be more costly than voting for the
incumbent if it entails forgoing clientelistic transfers or facing repression by the regime.

7For example, information interventions attempt to decrease the costs of monitoring, while interventions that
facilitate meetings between citizens and leaders attempt to reduce collective-action costs.
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Citizens effectively compare actual government performance to what they expected: as this

difference increases, citizens will more likely pay the costs of action.

We argue that ownership is a key lens through which citizens view government perfor-

mance. It determines citizens’ answer to the question: how much should I benefit personally

from government spending? Higher feelings of ownership thus yield higher expectations and,

in turn, increase citizens’ dissatisfaction when they observe corruption or poor performance.

A citizen with the highest possible feelings of ownership should expect to benefit directly and

meaningfully from government spending and should thus experience high levels of dissatis-

faction when money is lost to corruption. Someone with low feelings of ownership, however,

will have modest expectations and thus lower levels of dissatisfaction from observing the

same level of corruption. As a citizens’ dissatisfaction increases, so too will the value of the

expressive benefit that comes with punishment. We are not arguing that ownership is the

sole determinant of citizens’ expectations—for example, Gottlieb (2016) shows that beliefs

about state capacity are also important—only that increasing ownership should increase

expectations, ceteris paribus.

There is some existing work suggesting that ownership affects willingness to punish—

that “emotions spark when we experience the invasion of what we feel is ‘ours’ ” (Pierce,

Kostova and Dirks 2001). Ownership is closely related to the desire and ability to control how

the object is used (Pierce, Kostova and Dirks 2001). In Ultimatum games, individuals are

more likely to reject low transfers when they have ownership over the resource being divided

(Wu et al. 2012). Likewise, subjects who divide a resource in a Dictator or Ultimatum game

give higher transfers when the receiver has initial ownership over the endowment (Leliveld,

van Dijk and Van Beest 2008; Wu et al. 2012). However, there is little work testing whether

these findings will transfer to political or policy contexts.
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2.3 Testing the Ownership Effect

The ownership theory suggests three main testable hypotheses regarding how ownership

affects accountability demands, how revenue source affects ownership, and how ownership

may prove malleable. 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

demand accountability:

Hypothesis 1 A greater sense of ownership over the government budget (group

fund) will increase citizens’ accountability demands, even controlling for revenue

source.

We test this hypothesis using data from survey questions and experimental results.

Previous evidence suggests that taxation increases citizens’ accountability demands rel-

ative to a case where the budget is derived from an unspecified windfall (Martin 2014). One

of the hypothesized mechanisms for this effect is that taxation increases citizens’ feelings of

ownership over the budget (Sandbu 2006; Paler 2013). If taxation increases ownership, and

ownership in turn leads to higher citizen demands, then we should find that controlling for

ownership reduces the effect of taxation on punishment:

Hypothesis 2 The effect of taxation on accountability demands is reduced when

controlling for ownership.

Our lab and survey experiments randomly assign the source of the government budget,

allowing us to experimentally test this hypothesis. As part of this test, we also replicate the

Martin (2014) finding that taxation increases punishment, and the Paler (2013) finding that

taxation increases ownership.

Finally, we argue that psychological ownership over non-earned revenues may be mal-

leable. Research on ownership in psychology has examined two methods of assigning own-

ership: physically giving individuals money or a good, and assigning indirect ownership

through the design of the intervention. We focus on the latter option, using treatments
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in the experiments described below that informs individuals that a portion of the revenue

from aid or oil money is theirs and by making revenue more concrete for them, but without

actually giving them possession of the funds. The intervention is therefore entirely verbal,

without physical ownership, as opposed to the tax condition in which subjects hold their

wage and then later pay a portion in taxes. We expect the information intervention to in-

crease citizens’ sense of ownership over the budget, and through that their willingness to

hold leaders to account. This hypothesis is tested experimentally below, and also gives us a

causal estimate of the effect of ownership on demands for accountability.

Hypothesis 3 A treatment that increases ownership over aid or oil revenues

will increase accountability demands, reducing the gap between tax and non-tax

conditions.

3 Case Selection and Experimental Design

3.1 Case Selection

To test our hypotheses, we needed a setting where tax, aid, and oil revenues are all

salient. As an initial test of whether ownership over windfall revenues is malleable, we

also sought a setting where oil revenues are relatively new, and we might expect norms of

ownership to be less firmly set. We also wanted to select a country where accountability is

currently relatively low, and thus any findings that might increase accountability pressures

would be directly relevant. Finally, we sought a country where our findings might reasonably

generalize to other African countries. This is especially important as previous work has found

significant cross-national differences in experimental results (Henrich et al. 2006; Dunning

et al. 2018).

Uganda meets all of these requirements. As a quasi-authoritarian African state with low

levels of development, Uganda is a particularly apt location to test the effects of different
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revenue sources on accountability pressures.8 Taxes, foreign aid, and oil revenues are all

salient revenue sources in Uganda. All citizens pay value-added taxes. Many also pay some

form of direct tax, although the government has eliminated several direct taxes—including

head taxes and many property taxes—in the run-up to elections. Observers argue that

this has led to lower accountability pressures from citizens (Persson and Rothstein 2015).

Significant oil reserves were discovered in 2006, and while oil production has not yet ramped

up there has been intense public debate over the use of oil-based revenues. Ugandan citizens

are also highly aware of foreign aid. It forms a significant fraction of spending on services,

and in 2012 donors cut over US$300 million in response to a corruption scandal involving

aid money.

To improve the likelihood that subjects in our sample had exposure to all three sources

of revenues, we sampled 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 cognizant of

the debates over the use of oil revenues and of recent aid scandals. Survey data from our

sample shows that an average respondent thought that the government’s budget consisted

of 35% taxes, 25% aid, 17% oil and 22% debt. The high perceived percentage of oil revenues

is especially noteworthy, as the country discovered oil only in 2011, and the government

projected that only 0.6% of 2016 revenues would come from oil.9

3.2 Experimental Design

This section describes a set of lab-in-the-field experiments in Uganda, which we use to

isolated and test how revenue source, ownership, and citizens’ willingness to punish interact.

The controlled lab setting allows us to experimentally manipulate the source of government
8Uganda has a per-capita GDP of $1,634 and development indicators that are at or near the mean for the
continent (World Bank 2016).

9The approved budget for 2016/17 anticipated that funding would be 61.5% tax revenues; 0.6% oil, 7.4%
grants, and 30.5% debt, with half of the loans coming at concessionary terms (Government of Uganda 2016).
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revenues and psychological ownership, and to isolate the effect of ownership on expressive

benefits of punishment. We adapt the design in Martin (2014) to develop a set of experi-

mental conditions that vary revenue source and ownership. This section first describes a set

of treatments designed to test the effect of revenue source on ownership and punishment,

then additional experiments that are designed to manipulate ownership. All treatments fol-

low a similar structure and involves a single-shot game between two players, a Citizen and a

Leader. In all versions of the game, the Leader chooses how to allocate a group fund between

his own salary and the Citizen.10 The Citizen observes the Leader’s decision and decides

whether to pay to impose a monetary punishment on the Leader. The key source of variation

in the treatments is the source of the group fund, which either came from a tax on the Citizen

or from one of three exogenous windfalls: foreign aid, oil, or an unspecified, unearned source

referred to for analysis as the “Grant” condition.11 The steps of each treatment are given in

Table 1.

The first two stages of each around are the same for all treatments. First, the Citizen

first completes a short task to earn a “wage” of 10 MU (Windfall conditions) or 15 MU

(Tax condition).12 Next, in all treatments 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.13 Purchasing was implemented uniformly across all treatment conditions and

thus poses no inferential threat, but all analysis includes fixed effects for the item purchased

during this phase.

In all treatments, the Leader is then given a group fund of 10 monetary units (MU)

that he must divide between his own salary and the Citizen. However, the source of the

group fund varies by treatment. In the Tax condition, the Citizen has 10 MU left following

purchasing. He then pays a tax of 5 MU, which is doubled and given to the Leader. In the

10Referring to the leader’s endowment as the group fund signals to Citizens that they should benefit from its
disbursement.

11Because the source is unnamed in the grant condition, it serves as a pure control for the two named non-tax
sources.

12See full description in Section G.
13See details in Section G.

15



Windfall conditions, the Citizen has 5 MU left following purchasing. He pays no tax, and

the 10 MU group fund (Aid, Oil, or Grant) is then given to the Leader as an exogenous

transfer.

Once the Leader has the group fund the treatments are again identical for the rest of

the round. The Citizen has 5 MU remaining, and the Leader has the 10 MU group fund.

The Citizen and Leader then simultaneously make their decision. The Leader decides how

much of the group fund to keep for his own “salary” and how much to pass to the Citizen.

Before the Citizen observes the Leader’s allocation decision, she must specify whether she

wishes to pay to punish the Leader for each of the 10 possible allocations of the group fund

the Leader could make. The decisions are then revealed. If punishment occurs, the Citizen

pays 1 MU and the Leader pays a fine of 4 MU; neither player receives the money that is

taken away in punishment.

The implementation protocols directly linked each game component to the desired theo-

retical concept. For example, respondents were told that the money the Leader keeps is “his

own personal salary, and is not for the citizens or for the community.” In contrast, they were

instructed to think of the transfer to the Citizen as funds used for development or public

services.14 Punishment in the game was explicitly linked to costly actions like protest or

voting.

Because all treatments are a single-shot game, punishment strictly decreases the citizen’s

economic utility. If a 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 purely

driven by the expressive benefits we discuss in Section 2. 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 sanctioning. We expect taxation to

increase ownership, and this will mediate the relationship between taxation and punishment,

14In a post-treatment survey question, we asked respondents whether the transfer from the leader was more
like public services or a personalistic transfer; 86% responded it was more like services.
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Stage Tax Game Windfall game
Unspecified Grant Aid Oil

1 The citizen earns a wage of 15 MU. The citizen earns a wage of 10 MU.
2 The citizen purchases a small item for 5 MU. The citizen purchases a small item for 5 MU.

3
The citizen is taxed 5 MU. This is doubled
to 10 MUand given to the leader as the group
fund.

The leader is given 10 MU as the group fund.

4 The Leader allocates 10 MU between himself and the Citizen.

5 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. This table displays the steps for each
treatment condition.

relative to the three windfall conditions. We do not argue that revenue is the only source of

variation in ownership, only that it is a significant and substantively meaningful mechanism.

3.3 Data and Key Outcomes

The experiments were implemented in six field sites in Kampala, Uganda in 2017. At

each site, volunteers were recruited from nearby areas for three enumeration sessions each day,

with 16 respondents in each session. All enumeration was conducted in Luganda. Treatment

was randomly assigned at the session level; within each session, subjects were randomly

assigned to be Citizens or Leaders.15 In each session, respondents received a group training

that described the rules of the assigned treatment, including set examples. Respondents

then met with enumerators and played a practice round, followed by five single-shot rounds

of the game. To ensure each round represented a single-shot game, Citizens were randomly

paired with a different Leader in each round, and respondents were told in between each

round that their next pairing would be different.16 All pairings were anonymous. Following

the final round, respondents completed a post-treatment survey that included our ownership

measures and covariates. For enumeration 1 MU was set to 100 Ugandan Shillings (UGX),

15Each session consisted of 12 Citizens and 4 Leaders. Respondents were not told what the ratio of Citizens
to Leaders would be, only that it would be randomly assigned. To avoid deception, each Leader played
with 3 citizens in each round. All three Citizen decisions were communicated to the Leader, and one of the
decisions was then randomly chosen for the Leader’s payout, making all pairings payoff-relevant.

16In our outtake survey only 16.5% of respondents believed that they played with the same Leader each time;
our results are robust to controlling for whether subjects believed that they were playing a repeated game.
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and respondents received their payouts from 3 randomly-selected rounds of the game.17

The resulting dataset consists of 570 Citizens who played a total of 3,420 rounds.18

Approximately half the sample was assigned to 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). Small discrepancies in cell size are driven by missingness due to attrition in

recruitment or subjects leaving the session early. Chi-squared tests for covariate balance are

consistent with successful randomization.19

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. 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. At the

end of the final round, each subject was asked how much they agreed with the statement

that “the group fund belonged to me,” with responses measured using a 10-point ladder with

anchors of “Do not agree at all” (a response of 0) and “Strongly agree” (a response of 10).

Our measure, based on that of Pierce, Kostova and Dirks (2001), differs from Paler (2013)

in that we ask about whether an individual feels personal ownership, rather than asking if

the budget belongs to citizens in the region more generally.

4 Experimental Results

Analysis is based on a preanalysis plan filed with EGAP prior to data collection. First

we show that subjects with higher ownership are more willing to pay the cost of sanctioning

(Hypothesis 1). We then present evidence that a significant portion of taxation’s effect on

accountability—shown elsewhere and replicated here—is driven by the way in which the

direct contribution required by taxation increases psychological ownership (Hypothesis 2).

17The average Citizen payout was 4,500 UGX, about 3 times the median daily wage for our sample.
18Those who played as Leaders are not included in the analysis below as they did not set a threshold.
19Results available in Section G.
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4.1 Ownership Increases Willingness to Punish Poor Performance

To test the relationship between psychological ownership over the government budget

and punishment, we estimate the following OLS model:

Yij = α + βOwnershipi + γγγXi + εi

The dependent variable is subject i’s punishment threshold in round j; Ownership is the

10-point item discussed above. Xij is a vector of controls, including the Leader transfer in

the previous round and enumerator and round fixed-effects. To alleviate omitted variable

concerns, Xij also includes respondent age, gender, education, level of poverty, and the

quality of local public services. Standard errors are clustered by respondent. All results

are robust to controlling for whether a subject could correctly identify, post-treatment, the

source of the group fund.

Column 1 of Table 2 reports the effect of ownership in the full sample. We find that a

one-unit increase in ownership corresponds to a 0.36 MU increase in subject thresholds (t =

12.92). Increasing the ownership variable one standard deviation corresponds to a 0.75 MU

increase in subject thresholds, an increase of 0.54 standard deviations. The online appendix

shows that ownership remains a substantial and significant predictor of punishment within

each of the four revenue sources. This provides, to the best of our knowledge, the first

evidence suggesting that ownership over budgets is significantly related to willingness to

punish how that budget is allocated.

4.2 Ownership Drives the Effect of Taxation

In Section 2 we argue that any effect of taxation on citizens’ accountability demands

should be driven in part by taxation’s effect on ownership. To test this, we first replicate the

Martin (2014) finding that taxation increases punishment. We use the same specification as

above but replace ownership with an indicator for assignment to the tax condition. Column
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DV: Subject Threshold DV: Ownership

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

Tax Treatment 0.400∗∗∗ 0.226∗∗ 0.493∗

(0.111) (0.088) (0.277)
Ownership 0.362∗∗∗ 0.354∗∗∗

(0.028) (0.028)

Enum + Round FE X X X X
Other Controls X X X X
Observations 2125 2125 2125 425
Adjusted R2 0.171 0.302 0.233 0.100

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Table 2: Impact of Ownership on Punishment and Effect of Taxation The dependent
variable is subject i’s threshold in round j. Columns 1-3 report the effects of taxation and ownership
on citizens’ punishment thresholds (SE clustered by subject). Column 4 shows the effect of taxation
on ownership. Since there is no by-round variation in either ownership or treatment status, the model
in Column 4 is run at the subject level, SE clustered by session.

2 of Table 2 reports the results from this model, and shows that citizens’ average punish-

ment threshold is 0.40 MU higher in the tax condition compared to those in the windfall

conditions. In appendix D, we also show that the effect of taxation on punishment is driven

by respondents who report paying direct taxes in their daily lives; this would be unlikely

to hold if the games were not successfully activating respondents’ actual experiences with

taxation and accountability. Taxation also has a significant effect on ownership: Column 4

of Table 2 shows that taxation increases average ownership by 0.49 points on the 10-point

scale, a 0.26 standard deviation increase over the Windfall conditions.

Finally, Column 3 tests the effect of both taxation and ownership on punishment. While

the coefficient on taxation is still positive and significant, the effect size is reduced by 43%,

from 0.40 MU to 0.23 MU. In contrast, controlling for taxation has little effect on the

coefficient on ownership. Section E of the online appendix performs mediation analysis, and

shows that ownership accounts for approximately 40% of the effect of taxation; sensitivity

analysis—also available in Section E—suggests that this result is robust to a range of likely

confounders.
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5 Manipulating Ownership over Non-Tax Sources

In Section 2, we argued that assigning indirect ownership over non-tax revenues could

produce increases in accountability demands similar to those of taxation (Hypothesis 3).

To test whether ownership is malleable, we conducted two additional sets of experiments in

Uganda. The first set, conducted in January 2017, consisted of five treatments: Tax, Aid,

Oil, Grant, Oil Ownership, and Oil Framing. The Tax, Aid, Oil, and Grant conditions were

similar to those in the previous section.20 In this experiment the ownership question was the

same, but the response was coded on a 4-point Likert scale, rather than a 10-point ladder.

This less-sensitive scale should bias against finding an effect of ownership on punishment.

The Oil Ownership condition is identical to the Oil condition, except that before the

group fund is given to the Leader, citizens are told that 5 MU of the 10 MU group fund

“represents the share of the oil money that belongs to you, as the citizen.” 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. This design choice ensures

that any effect of the ownership condition is due to psychological as opposed to physical,

legal ownership. We expect that this treatment will increase citizens’ punishment thresholds.

The “Oil Framing” condition was included as a placebo treatment. At the same point

in the protocols when citizens were assigned individual ownership over the group fund in the

Oil Ownership condition, Citizens in the Oil Framing condition were told that “Oil money

is meant to belong to all Ugandans, and to be used to benefit citizens like you.” While

this treatment mentions ownership, it does not assign ownership to individual citizens and

thus should differentiate the effects of personal psychological ownership from the effects of

a common resource meant to benefit citizens generally. We expect that this Oil Framing

treatment will have no impact on citizens’ willingness to punish.

20The key differences in the game protocols are (1) respondents did not purchase a good during the first stage;
(2) due to the lack of purchasing, initial endowments are 5 MU lower in all conditions; and (3) respondents
did not earn their endowment through an effort task. These differences are consistent across treatment
conditions.
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The final set of experiments, run in Kampala in July 2017, consisted of two treatments:

Aid and Aid Ownership. These were identical to the Oil and Oil Ownership treatments,

except that the source was aid; citizens earned their endowment in each round; and psy-

chological ownership was again measured using a 10-point ladder. In the Aid Ownership

treatment Citizens were told that 5 MU of the 10 MU group fund “represents the share of

the aid money that belongs to you, as the citizen.” We expect that the ownership condition

will significant raise citizens’ punishment thresholds.

Column 1 of Table 3 reports the effect of the Aid Ownership treatment, relative to the

baseline Aid treatment, showing that assigning ownership to aid revenues significantly in-

creases citizens’ punishment thresholds.21 Column 2 reports the results of the Oil Ownership

experiment; it uses Oil as the omitted category and include indicators for the Oil Framing,

Oil Ownership, and Tax conditions. The tax treatment significantly increases punishment,

while the Oil Framing treatment has no effect on punishment. The Oil Ownership treatment

has positive, but imprecisely estimated, effect on punishment. Because there is no significant

difference between the two, Column 3 pools Oil and Oil Framing as the reference category.

The Oil Ownership condition is now significant at the 10% level. Notably, the coefficients

on the Tax and Oil Framing treatments are not significantly different: increasing ownership

over windfall revenues eliminates most of the effect of taxation on punishment.

6 Discussion

The results thus far suggest that psychological ownership is an important predictor

of citizens’ demands on leader, that ownership varies across and within revenue sources,

and that manipulating ownership over non-tax sources can produce accountability pressures

statistically indistinguishable from those caused by taxation. However, lab experiments have

several weaknesses. In particular, many experimental results fail to replicate, and lab results
21The estimation equation, similar to those above, includes enumerator and round fixed-effects and a one-
round lag of the Leader’s transfer. Because ownership is experimentally manipulated, we do not include
subject-level covariates.
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DV: Subject Threshold

Aid Ownership 0.375∗∗∗

(0.140)
Oil Ownership 0.331∗

(0.174)

Enumerator FE X
Round FE X
Observations 1042/1982
Adjusted R2 0.206/0.042

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Table 3: Ownership Treatment Effects on Subject Thresholds. The coefficients on Aid-
Ownership is relative to Aid; the omitted category in Row 2 is Oil and Oil Framing. Standard errors
clustered by subject. Observations are subject-round and represent the subject-rounds used to
estimate the effect of the ownership treatments for aid and oil respectively.

may not translate well to less abstract real-world settings. This section addresses these

concerns.

To address the issue of replication, we use data from a similar but earlier set of exper-

iments conducted by the authors in 2016 in Accra, Ghana. Compared to Uganda Ghana is

substantially wealthier, relies more heavily on taxation, is less aid dependent, and receives

significantly more government revenue from oil. Unlike Uganda, Ghana has competitive

multi-party elections and a recent history of peaceful leadership transitions.22

The experiments consisted of Tax, Aid, Oil, and Grant treatments identical to those

conducted in Uganda in January 2017. Section F.1 of the appendix describes the experi-

ments in more detail. The ownership measure used in Ghana is a binary variable that takes

a value of 1 if subjects agreed or strongly agreed with the statement “the group fund belongs

to me” and 0 if the subject disagreed or disagreed strongly. Appendix ?? reports the results

from a specification nearly identical to that used to test Hypothesis 1 in Uganda. The results

show that subjects who feel strong ownership over the group fund have significantly higher

punishment thresholds, and that taxation significantly increases the likelihood a citizen re-

22These experiments were conducted prior to those in the previous sections. The study was pre-registered, but
hypotheses related to ownership were not included in the protocol.
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ports strong ownership. When we control for ownership, the effect of taxation is reduced by

38% and the coefficient on the tax treatment becomes statistically insignificant; mediation

analysis suggests that approximately 46% of the effect of taxation is driven by ownership.23

Another concern with the findings thus far might be that a stylized laboratory exper-

iment, even one conducted in two different countries, is unlikely to produce findings that

stand up in more “real-world” settings. This is especially important as the connection be-

tween taxation and the budget was extremely strong in our experiments, and because citizens

did not face the strong barriers to punishment, including collective action problems and re-

pression, that they might confront outside the lab. To address these concerns, the next

section introduces a survey-based field experiment that replicates our ownership results.

7 Increasing Ownership in the Field

To test the external validity of our laboratory results, we designed a survey-based field

experiment to test how ownership affects political engagement, and whether it is possible to

increase ownership over non-earned revenues, specifically aid and oil. The experiment was

embedded in a large national survey of XX Ugandan citizens in XX districts. All respondents

first answered a set of background demographic and economic questions. They then received

one of XX possible treatments, detailed below. At the end of the survey, they were asked to

take various forms of costly political behavior, and answered a series of questions designed

to test our causal mechanisms.

We implemented XX treatments that varied along two dimensions. XX% of the sample

was assigned to be the control group, and went straight from the pre-treatment questions

to the outcome measures. XX% of the sample was assigned to one of two possible Informa-

tion conditions, Aid and Oil. These conditions were designed to control for the fact that

our Ownership treatments also convey information to respondents. In the Aid Information

condition, respondents were told the inflation-adjusted amount of foreign aid money the
23See Section F for additional results.
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Ugandan government had received over the past 10 years. To help respondents process this

information, they were then told how much this would be if the government had distributed

the money to every Ugandan household equally.24 They were told the projected amount of

aid money the central government would receive in the next XX years. All information was

then re-enforced using a visual aid. The Oil Information treatment was the same, except

that the information was oil revenues. The full text of each treatment, along with how the

past and future revenue information was constructed, is available in Appendix XX.

The final XX% of the sample was assigned to either the Aid or Oil Ownership conditions.

These treatments were designed to test whether it is possible to increase respondents’ sense of

ownership over aid and oil revenues. Respondents first received a variation of the text of the

Aid (Oil) Information treatment. The key difference was that rather than tell respondents

the average Ugandan household and village’s share of the Aid (Oil) money, we used data on

the respondent’s household and village size to personalize the information.

Respondents then received a two-part ownership treatment. In the first part, respon-

dents are given information about what the money given to their household (and village)

could have purchased. For household, we focus on valued consumption and investment

goods. For villages, we focus on important local public goods.25 Subjects then completed a

budgeting task: they were asked to think about how their household would have spent the

aid (oil) money if the government had passed it to citizens instead of spending it as part of

the budget. They then “spent” the household-level amount; enumerators wrote down each

purchase on a small card, which was placed on a budgeting board. In practice, most subjects

“purchased” business or farming inputs, plus some smaller goods. At the end of the budget-

ing task, enumerators gave respondents a summary of the information and their choices in

the budgeting task. They then gave subjects additional information about total amount of

revenues from aid (oil) that will come to government in the future, given in present, absolute

terms (assuming a future discount rate of 6% per annum) and also broken down by village

24We assumed a 15% distribution overhead rate in this calculation.
25For example, XX FILL THIS IN.
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and household size.

7.1 Hypotheses & Measurement

After receiving one of the treatment conditions outlined above, all respondents were read

a short blurb explaining the government’s role in budgeting, and that we would ask them

a series of questions about their opinions and then give them the opportunity to do a few

things to “help make sure [government] money is spent well." They then received a battery

of questions that measured ownership, several potential alternative mechanisms, a set of

different costly political activity outcomes.26 We hypothesize that the ownership treatments

will increase citizens’ ownership over government funds, and that this increase in ownership

will lead to higher willingness to monitor government, and to engage in political actions that

will help them hold the government accountable. It may also change the types of political

speech citizens engage in.

7.1.1 Intermediate Mechanisms

After the treatment and before the behavioral outcomes, we measure four possible mech-

anisms through which the treatments could affect willingness to monitor or act. Our primary

mechanism of interest is ownership. We measure agreement on a 10-point scale with the

statement “when the government spends money from [SOURCE], it is spending my money.”

Respondents are first asked about the source matching their treatment (i.e. ownership over

oil in the Oil Information and Oil Ownership conditions), then about the other sources in a

random order; thus, we measure ownership for all respondents over oil, aid, and tax revenues.

The order of the sources is randomized in the Pure Control group.

We also measure three other potential mechanisms: information, efficacy, and corrup-

tion perceptions. If our treatments contain information that makes citizens believe that a

certain source is a larger fraction of the budget, this might increase willingness to monitor

26See Appendix XX for full text of all questions.
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or engage even if ownership remains constant. To test this possibility, we measure beliefs

about the fraction of the budget that is received from each of four sources: taxes, aid, oil,

and debt. Similarly, giving information about government revenues could change percep-

tions of government corruption. To measure this, we included questions about the extent

of corruption in district and national government. Finally, our treatments could change cit-

izens’ beliefs about whether they have the power to affect government behavior (efficacy).

We include a set of questions measuring efficacy, and randomized whether these questions

were asked immediately after the treatment (and before the behavioral measures), or after

the behavioral measures. This allows us to differentiate effects on efficacy caused by our

treatments from those caused by giving Ugandan citizens a chance to engage in politics in

the behavioral outcomes.

7.1.2 Behavioral Outcomes

Following the mechanism questions, respondents have the opportunity to take one or

more costly political actions. Our outcome measures were selected to vary costs within

the Ugandan context, where political repression has increased in recent years and where we

expect it to be quite difficult to move people’s political activity.27 We combine each pair

of outcomes into an index, and also created an inverse-covariance weighted index of all four

outcomes.

Our first two behavioral outcomes measure willingness to pay for additional information

about government behavior by sending SMS messages.28 One measure (SMS ) offers respon-

dents the opportunity to send a text message to sign up for an NGO’s SMS platform through

which they can receive information about government spending.29 The second measure (Re-

port) gives respondents the opportunity to send an SMS to the researchers requesting more

27All behavioral outcomes were extensively piloted to ensure that they did not create fear or risk of reprisals
for respondents.

28Sending an SMS message costs approximately 100 UGX in airtime; while this is equivalent to only US$0.03,
this is still a meaningful amount for respondents.

29The platform is run by FILL IN DETAILS.
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information. They can choose three of seven possible pieces of information, some of which

are about general Ugandan demographic information, and some of which provide informa-

tion about government revenue and spending, or other citizens’ beliefs about government

services.

Our final two behavioral outcomes measure citizens’ demands for accountability. The

first, Donation tells respondents that we will be donating 1,000 Ugandan shillings on their

behalf to one of two possible Ugandan NGOs: one focused on healthcare, and one that

focused on fighting corruption.30 They then chose whether they wished us to make the

donation, and which organization they chose. Our final measure, Send Message, asked

respondents whether they wanted to anonymously send a message to a government official

of their choice. If so, they chose an official to send a message to, then the enumerator helps

them fill out a card with their comments.31 Enumerators coded whether the message was

sent, to whom, and the topics covered in the message.

7.2 Ownership and Action

Before examining the experimental results, we test whether respondents’ ownership over

the budget predicts their willingness to take political action. While we cannot make causal

claims using this test, our theory does predict that that individuals with higher ownership will

be more likely to engage in political action. Table XX reports the results of OLS regressions

in which we examine the ownership-behavior relationship within treatment conditions. The

top panel shows the results for the pooled Oil Information and Oil Ownership conditions. The

coefficients are from regressions of each behavioral outcome index on the 10-point ownership

scale. Regressions include demographic and economic controls, as well as [DESCRIBE FE.]32

The bottom panel shows the same analysis for the Aid Information and Aid Ownership

conditions. We find that, within each treatment, higher levels of ownership are significantly
30Donating the money on their behalf avoided the possibility that poor respondents felt unduly pressured to
donate by the enumerators.

31Options included the elected head of the village, subcounty, or district; the MP, and key bureaucrats.
32LIST CONTROLS HERE.
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correlated with higher willingness to engage in all four political behaviors. Ownership,

controlling for potential confounders, is a significant predictor of political engagement.

7.3 Intermediate Outcomes of Treatments

Next, we test whether our Information and Ownership treatments affected the four

mechanisms specified above: ownership, information, efficacy, and corruption perceptions.

Figure XX shows the results of difference-in-means tests comparing ownership in the pure

control, information, and ownership conditions for aid and oil. [DESCRIBE IN MORE

DETAIL]

As predicted, both the Aid and Oil ownership treatments significantly increase owner-

ship over aid and oil respectively, relative to pure control. The effect is substantively large,

a XX% increase relative to the control group. Interestingly, the two Information treatments

also significantly increase ownership. When we compare the Ownership and Information

conditions, we find that the coefficients are slightly larger for Ownership, but the difference

is only statistically significant for Oil. (CHECK THIS).

Appendix XX shows similar analysis for the other three mechanisms. Neither the infor-

mation or ownership treatments in aid or oil have significant effects on the perceived degree

of corruption at any level of government. Likewise, there is no effect of treatment on any of

our measures of internal or external efficacy. We do, however, see effects of our treatments on

the information outcomes. The Aid (Oil) Information and Ownership conditions significantly

increase the fraction of respondents who list foreign aid (oil revenues) as a revenue source

for the Ugandan government, as well as the perceived percent of the budget respondents say

comes from the target source, relative to the control group.

7.4 Behavioral Results

Our results so far suggest that ownership is associated with political action, and that our

treatments increase ownership. We now turn to the effect of our treatment on political action
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directly. Figure XX reports the results for the overall behavioral index. The coefficients are

from difference-of-means tests [EXPLAIN SPECIFICATION HERE.] The omitted category

is pure control; we show results for aid and oil for the ownership and information conditions.

Appendix XX reports regression results including individual-level controls and fixed effects;

the results are unchanged.

When pooling the aid and oil conditions, we find no effect of our ownership and in-

formation treatments on willingness to act. The coefficients on the Ownership treatments

are slightly positive, while the coefficients on the information treatments are slightly nega-

tive. Only the coefficient on the Oil Ownership condition is significantly different than zero.

[FINISH WRITING UP BEHAVIORAL RESULTS]

Why do we see our treatments significantly increasing ownership but not political en-

gagement? One possibility is that the ownership mechanism is increasing willingness to act,

but heterogeneity in treatment is obscuring this fact. To test this, we conducted mediation

analysis. [WRITE UP MEDIATION RESULTS HERE]

Figure XX presents the results of the mediation analysis. We find that ownership is

a significant and positive mediator of action. [ADD DETAIL, INCLUDING DISCUSSION

OF POTENTIAL CHALLENGES TO INFERENCE AND ROBUSTNESS CHECKS.]

7.5 Heterogeneity Results

The mediation results are intriguing: they suggest that the overall null effect of our

treatments may be masking a situation in which [WRITE UP HET RESULTS HERE]

8 Discussion and Conclusion

This paper develops and tests a framework linking citizens’ psychological ownership

over the government budget to their willingness to punish poor government performance.

While the idea that citizens will punish when they feel that government dollars “belong”
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to them is not new, this paper is the first to turn this intuition into a feasible framework

for studying accountability. Drawing on research in cognitive psychology, we propose an

ownership-based framework to understand when and under what conditions citizens will

hold leaders accountable for poor performance.

Using lab-in-the-field experiments in Uganda and Ghana, we show that ownership has a

substantively large and statistically significant effect on subjects’ willingness to punish lead-

ers for their spending behavior, and that taxation increases citizens willingness to punish by

increasing ownership. We further show that, contrary to previous theories of taxation and

accountability, it is possible to increase citizens’ psychological ownership over non-earned

revenues like aid and oil, and that this induces 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 account-

ability pressure and the substantial between-subject variation in willingness to punish even

when controlling for revenue source. Observational data demonstrates that ownership is a

significant predictor of expressed willingness to punish outside of a lab setting.

These results help to 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. For example, Paler (2013) finds high willingness to take

action even in a windfall condition. Similarly, survey experiments in de la Cuesta et al.

(2017) find that roughly half of all subjects in windfall conditions chose to donate to non-

profit watchdog organizations. By highlighting both that subjects can have ownership over

non-tax sources (Section ??), 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 suggest several avenues for future research. First, more work is needed to
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determine whether tax modality affects the degree to which citizens feel ownership over the

budget. In a related paper, we show that taxation’s effect on citizen behavior is higher for

direct taxes, relative to less-visible indirect taxes. Second, our results suggest a potential way

to increase citizens’ willingness to monitor and sanction governments who misuse windfall

revenues. A natural next step is to replicate our ownership treatments in a natural field

setting to test their ability to increase real-world sanctioning by citizens in countries that

rely heavily on windfalls.
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A Appendix

B Implementation in Uganda

In the Uganda experiments, subjects were recruited for three enumeration sessions per

day, each consisting of 16 respondents. We ran the Uganda experiments in January, June

and July using a convenience sample from Kampala. We rented a set of field sites in and

around Kampala and recruited volunteers from the neighborhoods surrounding each site.

Each session was randomly assigned to one of the possible treatment conditions, 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, ex-

plaining 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 completed a practice round that was not payoff-relevant, then were then sent back

to the group training room. After the practice round, respondents were called up one at a

time to complete five single-shot rounds of the game. At the start of each round except the

first, respondents were told what had happened in their pairing 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 final round, 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

1



subjects’ roles remained the same, but Citizen-Leader pairs were re-randomized. Citizens

could play with a single Leader multiple times, 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

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 ran-

domization algorithm took an arbitrary n subjects, k leaders, and l rounds as arguments and

returned a series of pairings that satisfied 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.

C Experimental Game Design

The steps for the Tax and Grant versions are very similar to those in Martin (2014).33

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).34 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

33We 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.

34At the time of data collection, exchange rates were one US dollar to 3,500 UGX.
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to emphasize the treatment, enumerators placed the coins representing the group fund on a

tile illustrating 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 4; 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.35 Enumerators stopped when they received a transfer

level at which the Citizen would no longer punish: this becomes the punishment threshold

in the analysis below. All games were implemented using real coins to make the decisions

concrete for respondents.

D Additional Experimental Results from Uganda

Table 4 reports the effect of ownership on punishment for each revenue source separately.

Table 5 reports the estimates of models identical to those run Section 4.1 but for each non-tax

source individually. It demonstrates that taxation increases ownership over the government

budget by approximately 8% relative to the windfall conditions. Comparisons within specific

non-tax sources are underpowered owing to small sample size, but the point estimates remain

substantively large and in the predicted direction even when they fail to reach conventional

significance levels. The one exception is the coefficient on the Oil result in Panel A, where

the relatively small magnitude of the coefficient suggests that punishment for those in the

Oil condition is not significantly different than those in the Tax condition. We are hesitant to
35i.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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DV: Subject Threshold

Pooled Aid Oil Grant Tax

Ownership 0.362∗∗∗ 0.314∗∗∗ 0.398∗∗∗ 0.218∗∗∗ 0.376∗∗∗

(0.028) (0.071) (0.059) (0.071) (0.038)

Enum + Round FE X X X X X
Source FE X – – – –
Other Controls X X X X X
Observations 2125 345 355 355 1070
Adjusted R2 0.365 0.396 0.512 0.329 0.403

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Table 4: Impact of Ownership on Punishment Behavior. The dependent variable is subject
i’s threshold in round j. Column 1 reports the effect of Ownership in the pooled sample; Columns
2-5 report estimates for each individual source. Standard errors (in parentheses) clustered at the
respondent level.

interpret these results too strongly due to the small sample size of the by-source comparisons.

Table 6 breaks down the effect of taxation on punishment by whether the respondent

reported paying at least one direct tax in the outtake survey. While we find a positive

treatment effect in both groups, the effect of taxation in the lab on subjects who pay direct

taxes is more than twice as large as those with no experience paying direct taxes.
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PANEL A: Effect of Taxation on Punishment

Reference Group

Non-Tax Aid Oil Grant

Tax Effect 0.400∗∗∗ 0.528∗∗∗ 0.185 0.567∗∗∗

(0.111) (0.149) (0.162) (0.139)

PANEL B: Effect of Taxation on Ownership

Reference Group

Non-Tax Aid Oil Grant

Tax Effect 0.493∗ 0.461 0.470 0.591∗

(0.277) (0.470) (0.362) (0.330)

PANEL C: Taxation and Ownership on Punishment

Reference Group

Non-Tax Aid Oil Grant

Tax Effect 0.226∗∗ 0.379∗∗∗ 0.00 0.362∗∗

(0.08) (0.114) (0.121) (0.127)
Ownership Effect 0.354∗∗∗ 0.360∗∗∗ 0.383∗∗∗ 0.351∗∗

(0.028) (0.033) (0.032) (0.034)

Enumerator FE X X X X
Other Controls X X X X

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Table 5: Impact of Taxation and Ownership on Punishment. Top rows report
regression coefficients; bottom rows report standard errors. Enumerator fixed-effects and
additional controls used but omitted for presentation purposes. Standard errors clustered
on subject for Panels A and C. Estimates in Panel B are from an individual-level model
since neither ownership nor treatment status varies across rounds. Standard errors for these
models are clustered at the session level.
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DV: Subject Threshold

Full No Income Tax Paid Income Tax

Effect of Taxation 0.391∗∗∗ 0.315∗∗∗ 0.837∗∗∗

(0.111) (0.118) (0.288)

Enumerator + Round FE X X X
Number of Obs 2100 1825 275
Adjusted R2 0.161 0.162 0.374

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Table 6: Heterogeneous Response to Tax Treatment by Income Tax Status.
Column 1 reports the full-sample estimates for all subjects who answered the question on
taxation. Column 2 reports the effect of taxation on those who did not report paying an
income tax in the previous six months. Column 3 reports the effect of taxation for those who
paid a tax in the past six months. While the number of subjects paying a tax was small, the
effect of the tax treatment on them is nearly three times that for non-taxpayers.

E Causal Claims using Mediation Analysis

In Section 4.2, we demonstrated that the effect of taxation comes largely through own-

ership, and the relative effect of ownership is greater than that of taxation. This section uses

mediation analysis to test what fraction of taxation’s effect comes from ownership. To sus-

tain 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 experimen-

tal 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 corre-

lated with subjects’ willingness to punish Leaders, inducing omitted variable bias. While the

effect is strongly robust to the inclusion of plausible confounders, this test remains quasi-

experimental, combining 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 first show that 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’ owner-
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ship in the Tax condition is therefore a function of an endogenous, intrinsic ownership and

the exogenous ownership induced by the Tax treatment. We then exploit this exogenous

variation through mediation analysis, treating taxation as the treatment and ownership as

the mediator through which taxation increases accountability pressures. Under this design,

the effect of ownership is causally identified as long as the sequential ignorability assumption

holds. We discuss this assumption in greater detail below, and also show that our results

are robust to strong violations of the assumption.

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) influences

punishment behavior. We expect that while the Average Direct Effect (ADE) of the tax

treatment may remain significant, a substantial portion of Total Effect (TE) should come

indirectly through the effect of taxation on ownership.36

To estimate the causal effect of ownership on punishment behavior, we specify the

mediator model as

Ownershipij = α + βTaxi + γγγXij + εi

and the outcome model as:

Thresholdij = α + βTaxi + δOwnershipi + γγγXij + εi

36The causal setup of mediation analysis is similar in spirit to that of instrumental variable estimation, but
differs in one critical respect: instrumental variable approaches require that the treatment affect the outcome
only through the mediator. In an experimental context, this is equivalent to saying that the treatment cannot
have a direct effect on the outcome. This is a stronger assumption than that of causal mediation analysis,
which allows a direct effect and requires only that the causal mediator of interest is uncorrelated with any
omitted mediators. As we show below, there is a substantial direct effect of the treatment, making the tax
treatment a poor candidate instrument for ownership.
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Figure 1: Identifying the Causal Effect of Ownership via Mediation Analysis. The
ACME demonstrates that ownership strongly mediates the relationship between taxation and pun-
ishment. Observations are subject-round.

where the definition of all variables is the same as in Section 4.1.37

Figure 1 shows that Hypothesis 3 holds: the strength of a respondent’s ownership over

the group fund accounts for approximately 41% of the higher willingness to punish in the

Tax condition relative to Windfall conditions (ACME = 0.169, p = 0.002). The raw results

on which the figure are built are available in Table 7 below. Because the mediation effect

comes only from the exogenous change in ownership induced by taxation, it is causally iden-

tified under the sequential ignorability assumption, which stipulates that there must be no

omitted mediator that is positively correlated with both punishment and ownership. While

this assumption is strong, it is more defensible in an experimental context. In Section E.1

below we show that the effect is robust to a multiple-mediator model that includes a mea-

sure of fairness considerations, a mechanism that might reasonably be correlated with both

37The inclusion of the control variables increases precision but does not affect the substantive magnitude of
the results or change their statistical significance.
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ownership and punishment behavior. We also conduct a general sensitivity analysis and

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.

Estimate 95% Conf. Int. p

ACME 0.169*** [0.038, 0.300] 0.002
ADE 0.238*** [0.071, 0.410] 0.006

Total Effect 0.407*** [0.194, 0.610] ≈ 0
Prop. Mediated 0.413*** [0.128, 0.740] 0.002

Table 7: 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 2, which predicts that the effect of taxation should come in part through
ownership. Observations are subject-round. Standard errors clustered on subjects.

E.1 Sensitivity Analysis

The identifying assumption of mediation analysis is sequential ignorability, which re-

quires that the treatment is randomized and that other, unmodeled mediators do not act as

confounders. A violation of sequential ignorability would occur if there exists an unmodeled

mediator that is (1) affected by taxation; (2) causally related to ownership; and (3) predicts

punishment behavior. In substantive terms, such a violation would require that there exists

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 and found

that it was neither affected by taxation nor correlated with ownership.
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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 unob-

served mediators that would be necessary to account for the ownership effect we observe.38

There are two relationships 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, our outcome? 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, experi-

mental 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 ρ, the

traditional summary measure in sensitivity analysis. The figure shows that the ownership

effect we uncover is robust to a value of ρ as large as 0.43.

Substantive interpretation of ρ is difficult, however. A more informative quantity is the

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 variance-

pairs, 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

38All 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.

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

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 ??—

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
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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.

F Replication of the Ownership Results in Ghana

F.1 Sampling in Ghana

The Ghana experiments were conducted in Accra in June and July 2016, using subjects

recruited from 8 constituencies in the Greater Accra region. Chosen constituencies fell into

a “low” or ”medium/high” income category.39 Each session was randomly assigned to one of

the possible treatment conditions, blocked on the average income level in the constituency.

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 8 reports the means of several socioeconomic characteristics of interest (Column

1) alongside the Fink et al estimates where available (Column 2). On balance, our sam-

pling 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. Approxi-

mately 60% of our sample was employed, with 11% formally employed by a firm and 12.6%

39We avoid high-income enclaves of the city because of low recruitment rates during piloting, due both to
the difficulty of finding high-income individuals at home during the day and also because the compensation
offered was far less attractive to high-income individuals.
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Statistic Sample Mean Fink et al. Estimate

Age 32.238 29
Female* 52.5 62.4
Employed 62.2 60.2
No Schooling 5.5 17.6
Completed Primary 33.6 21.9
Completed Secondary 23.1 52.0
Ga 56.7 42.2
Akan 30.7 31.0
Ewe 6.5 12.4
Household Income 604.579 NA

Table 8: 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 partic-
ipation 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.

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.

Nonetheless, to the extent that our sample in Ghana more closely resembles the broader

population, this also increases the external validity of our findings.

F.2 Testing for the Ownership Effect in Ghana

In section we provide a more in-depth discussion of the Ghana results, including results

on the Tax treatment disaggregated by Windfall source.
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F.2.1 Hypothesis 1: A greater sense of ownership over the government budget

(group fund) will increase citizens’ willingness to punish, even controlling

for revenue source.

The first and most important test of the ownership effect is simply whether strength of

ownership matters in determining subjects’ willingness to punish.40 To do so, we estimate

the following OLS model:

Yi = α + βOwnershipi + γγγXi + εi

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. The vector Xi contains the same subject covariates included in the Uganda models,

enumerator fixed-effects, a one-round lag of the leaders’ transfer, and dummies for additional

cross-cutting treatments not analyzed here. 41 Results are reported in Table 9.

The results show that high ownership is a substantively strong and statistically signif-

icant predictor of subject thresholds. Subjects who report strong ownership ask for larger

transfers from Leaders, with strong ownership corresponding to an increase in transfer thresh-

olds of 0.77 MU (p ≈ 0). As in Uganda, the independent effect of ownership on punishment

behavior is far stronger even than the effect of taxation. One potential concern in estimating

the effect of ownership is that ownership may vary with pre-treatment covariates. To ac-

count 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

40The 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.

41Two 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.
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DV: Subject Threshold

Pooled Aid Oil Grant Tax

Ownership 0.798∗∗∗ 0.824∗∗ 1.13∗∗∗ 0.867∗∗ 0.190
(0.189) (0.348) (0.396) (0.368) (0.616)

Enum + Round FE X X X X X
Source FE X – – – –
Other Controls X X X X X
Observations 2006 531 487 508 480
Adjusted R2 0.190 0.347 0.269 0.139 0.249

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Table 9: Impact of Ownership on Punishment Behavior. The dependent variable is subject
i’s threshold in round j. Column 1 reports the effect of Ownership in the pooled sample; Columns
2-5 report estimates for each individual source. The results on the pooled sample are robust to
the inclusion of the a dummy for each individual treatment, but is excluded here for the purpose
of holding constant the estimation equation. The null result on the Tax subgroup is likely driven
by a ceiling effect in the ownership variable, which only contained two values to express agreement
(“somewhat agree” and “strongly agree”). The use of a 10-point scale in Uganda was driven by a
desire to reduce such effects. Standard errors clustered by subject in parentheses.

DV: Subject Threshold DV: Ownership

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

Tax Treatment 0.364∗∗ 0.226 0.123∗∗∗

(0.179) (0.182) (0.035)
Ownership 0.798∗∗∗ 0.761∗∗∗

(0.189) (0.194)

Enum + Round FE X X X X
Other Controls X X X X
Observations 2006 2006 2006 502
Adjusted R2 0.157 0.189 0.191 –

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Table 10: Impact of Ownership on Punishment Behavior in Ghana. The dependent
variable is subject i’s threshold in round j, such that observations are subject-round. Because our
ownership measure in Ghana is a binary variable and neither ownership nor treatment status varies
by round, estimates in Column 4 generated using a linear probability model on a subject-level
dataset, and as such the number of observations are equal to the number of subjects. Results are
robust to a logistic model.

15



Estimate Lower CI Upper CI p-value

ACME 0.158 0.060 0.279 0***
ADE 0.178 -0.116 0.496 0.25

Total Effect 0.336 0.039 0.660 0.02**
Prop. Mediated 0.462 0.141 2.233 0.02**

Table 11: Mediation Analysis Results from Ghana.

Table 9, and remains strongly significant.

We also conducted a mediation analysis similar to that reported in Section E. The results

are reported in Table 11 below. As in Uganda, the Average Causal Mediation Effect (ACME)

is highly significant and in the expected direction; the effect of the exogenous variation in

ownership induced by taxation increases subjects’ willingness to punish low transfers from

the Leader.

G Additional Protocol Materials

G.1 Balance Table

G.2 Effort Task

At the beginning of each round, subjects earned their wage through an effort task in

which they were asked to choose between products. They were then given a piece of paper

with pictures representing the different products from which they could choose. The task

was different for each round. The effort task for Round 3 is given in Figure 3 below. During

the group training, respondents were read the following text:

In order to earn the wage for each round, you will have to complete a marketing

task. Before the start of each round, we will give you a sheet of paper with

some commonly bought items. The paper will display in pictures three pairs of

items, for each pair we want you to circle the one you think most people in your

community prefer. You will have to return the sheet to us at the beginning of
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p-value FDR q-value

Age 0.293 0.683
Education 0.030 0.269
Female* 0.150 0.426
% Budget from Aid 0.634 0.829
% Budget from Oil 0.109 0.372
% Budget from Taxes 0.995 0.995
Income (discretized) 0.926 0.984
Paid Income Tax* 0.362 0.683
Went without Food 0.047 0.269
Primary Earner 0.570 0.808
Paid Property Tax* 0.102 0.372
Registered to Vote* 0.477 0.808
Quality of Clinics 0.817 0.925
Quality of Roads 0.560 0.808
Quality of Schools 0.335 0.683
Quality of Sanitation 0.034 0.269
Trust in MP 0.715 0.868

Table 12: Chi-Squared Test for Covariate Balance Across All Treatment Con-
ditions. Column 1 gives uncorrected p-values for the chi-squared test of equal proportions
across treatment conditions. Column 2 reports FDR-corrected q value via the Benjamini-
Hochberg procedure. Income variable discretized to facilitate a chi-squared test. While
some p-values reach conventional significance, the large number of tests make a false discov-
ery likely. No variables are significant after correcting for the likelihood of false discovery.
Variables denoted with an asterisk are binary.

each round. For your time and help, you will receive a wage, and it is this wage

that you will be using for the activity. You do not need to be able to read or

write to complete this activity. Also, there are no right or wrong answers, we are

just interested in knowing your opinions.
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Figure 3: Sample Effort Task to earn wages. This figure presents an example of the short
“effort tasks" that all respondents completed in between rounds to earn their wage for that round.
The task asked subjects to choose between multiple products by circling the desired product among
those shown. They then returned the slip of paper to the enumerator at the start of each round
and were given their wage.

G.3 Game Board

18



Figure 4: 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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G.4 Purchasing Phase of Game

In all treatment conditions in the July 2017 games, all respondents purchased a small

good for 500 UGX after they received their wage. All respondents had the same choice

between four goods, each of which had a true market value of approximately 500 UGX: a

bar of soap; a small bag of maize meal (posho); a small packet of cooking oil; or a small

bag of rice. The items, and their price, was held constant across all treatment conditions

analyzed here and thus poses no inferential threat. Respondents were generally excited

about the opportunity to purchase these items; they were chosen because they are all highly

valued, even in the small quantities provided. The text below provides an example of how

the purchasing was explained in the group training and in each individual round of the game.

The purchasing was included to allow comparison with an additional set of treatments that

compared direct taxes to a VAT on goods.

Text from Group Training: Windfall Conditions

“At the start of the activity, the citizen earns a wage of 1,000 Sh...Next, the Citizen uses 500

Sh. to buy a real item. If you are a Citizen you will get to choose which of 4 items you wish

to buy: Soap, Rice, Oil, Posho. [Hold up each item as you say it.]"

Say the Citizen decides to buy rice. He pays 500 Sh. to the store, and gets the rice.

Text from Individual rounds: Windfall Conditions

“Here is the wage of 1,000 Sh you have earned for this round....You now have the opportunity

to purchase one of the four goods we spoke about earlier. Each of these goods costs 500 Sh.

Remember that you MUST choose one."
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H Outtake Measurements

This section details the ownership and punishment measures used in the outtake survey

in the July 2017 experiments. These questions are the basis for Section 7 of this paper.

Measuring Ownership

How much do you agree with the following statements:

1. The government revenues from foreign aid belong to the citizens of Uganda

2. The government revenues from oil belong to the citizens of Uganda

3. The government revenues from taxes belong to the citizens of Uganda

Note: the response options were on a 10-point ladder where 0 was marked “strongly disagree”

and 10 was marked “strongly agree”.

Measuring Punishment

Say that you heard rumors that a leader in your community has been stealing money. How

likely would you be to do each of the following:

1. Talk to your neighbors about this.

2. Go to a protest.

3. Campaign against the official in the next election.

4. Contact the official about your concerns.

Note: For all four questions, answers were recorded on a 10-point scale where 0 was “I

would definitely not do this” and 10 was “I will definitely do this”
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