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Abstract

Governments in developing countries have low fiscal capacity yet face pressures
to provide public goods and services, leading them to rely on various unusual fiscal
arrangements. We uncover one such arrangement - informal fiscal systems that rely
on local bureaucrats to fund the delivery of public goods and services - cataloging its
existence in at least 20 countries. Using survey data and government accounts from
Pakistan, we show that public officials are expected to cover funding gaps in public
services and they do so, at least partially, through extracted bribes. We develop a
model of bureaucratic agency to explore when governments benefit from sustaining
such systems and investigate their implications for welfare and bureaucrat selection.
Informal fiscal systems are more likely to arise when corruption is widespread but
public service delivery is relatively easy to monitor. While they provide an effective
second-best solution in the presence of moral hazard and adverse selection, they can
distort the effective incidence of the tax burden, reduce the incentives of governments to
fight corruption, and legitimize bribe-taking. This makes corruption more widespread
and thus makes informal systems self-reinforcing.
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1 Introduction

Governments in developing countries have low fiscal capacity (Besley and Persson, 2014),
particularly at the local level (Gadenne and Singhal, 2014; Bachas et al., 2021; Dzansi et
al., 2022; Balan et al., 2022). These fiscal constraints limit the ability of governments to
raise revenues to provide public services. Yet public pressure compels governments in

developing countries to attempt to provide these services.!

These unique forces have led to the rationing of public goods and services in various
developing nations (Banerjee et al., 2007), as well as several unusual fiscal arrangements.
For example, governments may rely on the local population to informally deliver public
goods (Olken and Singhal, 2011); delegate tax collection to private individuals for profit
(Stella, 1993; Cosgel and Miceli, 2009); or even abdicate responsibility to non-state groups
(Grossman, 1997; Johnson et al., 1997; Alexeev et al., 2004).

In this paper we uncover the existence of an informal fiscal system: a system in which
both taxation and expenditures are managed within the state apparatus but outside its
formal fiscal processes. Under the arrangement that we study, state authorities do not
provide local public officials with the resources they need to supply public services: too
little petrol for police cars, too few materials for flood control. Despite these known
shortfalls, authorities also expect local officials to provide these public services, with no
guidance on how to raise funds, and no legitimate recourse to raising revenues locally.
Officials hence personally fund these public services, with evidence suggesting they rely

at least partially on bribes extracted from local communities to do so.

We begin by documenting examples from 18 countries worldwide where bureaucrats
are expected to deliver public services without sufficient official funding. We proceed to
describe the illustrative case of policing in India, where we conduct an accounting exercise
comparing the costs required and the government funds available for patrolling, using
survey data from 180 police stations in a large state. We find that the most conservative
estimate of the petrol expenditure required for these patrols is more than the amount of
funds provided by the government. The funding gap is large relative to the salary of police
officers, and evidence suggests that police officials are “supposed to find other means”? to fill

this gap; multiple surveys and reports corroborate corrupt behavior by police.?

1Developing democracies such as India, Pakistan, Tanzania, and Kenya established universal adult fran-
chise in the 1940s-1950s, at the same time as or earlier than France or Switzerland, and now have larger welfare
states than today’s rich countries had at historically comparable income levels (Lamba and Subramanian, 2020).
2https://www.thehindu.com/news/cities/Hyderabad//article60411103.ece, accessed March 2, 2022.
3According to a 2020 Transparency International report, 42% of people in contact with the police in India


https://www.thehindu.com/news/cities/Hyderabad//article60411103.ece

Next, we present a more detailed description of an informal fiscal system in a large
bureaucracy in Pakistan, in which local (low level) bureaucrats fund public services such
as flood control and relief, free food to the public, and the logistics of senior officials’ visits
to their area. A significant proportion (82%) of the 750 local bureaucrats we surveyed
agreed that they provide these services for which they do not receive full official funding
and 100% agreed that they contributed to the production of these public services with their
own personal funds. Bureaucrats state that this funding represents almost 15% of their
monthly income. Altogether, the size of this informal fiscal system is large: approximately
4.3 billion PKR per year, equivalent to 4.5% of the government’s main cash transfer program

(BISP) in 2015-16 or 558 PKR per eligible family.

We corroborate these survey responses with an independent survey of the bureaucrats’
supervisors, who are provincial government agents and mostly belong to the elite Pakistan
Administrative Service (PAS). Among the supervisors, 89% confirm that local bureaucrats
fund the delivery of public services, and 90% of supervisors report that the provincial
government does not provide sufficient funds for public service delivery because they
expect corruption by the local bureaucrats to cover this shortfall. In contrast, only 27% of
supervisors cite the government’s inability to raise funds as a reason for the inadequate
allocation of resources. This finding aligns with citizen survey reports of frequent bribe

payments to local bureaucrats.

Supervisor responses provide important evidence of bureaucrats’ involvement in
funding public services and the role of corruption in sourcing these funds. While they
may have incentives to overstate the provision of public services, they have little reason
to highlight their subordinates” involvement in corruption as a justification for the gov-
ernment’s reliance on an informal fiscal system. Admitting such corruption could reflect
poorly on their managerial oversight or expose them to blame for failing to prevent it. This
concern is particularly salient in the survey context, as the government in power at the
time had risen to prominence on an anti-corruption platform, resulting in multiple arrests

of bureaucrats by the National Accountability Bureau (NAB) on corruption charges.*

Additionally, in this context, local officials” wages alone appear insufficient to cover

the costs of these services. First, the officials in this context have an average salary of 49,411

had to pay a bribe (https://www.transparency.org/en/publications/gcb-asia-2020, accessed April 30,
2021).

4See examples: https://www.thenews.com.pk/print/387720-71-politicians-bureaucrats-being-i
nvestigated-by-nab and https://www.thenews.com.pk/print/1136559-nab-s-new-protocol-to-resto
re-bureaucracy-s-confidence.
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PKR, barely higher than the minimum wage in Pakistan of 37,000 PKR. If funding public
services were solely drawn from their wages, we would expect high turnover due to the
relatively more attractive outside options available to these officials. However, turnover
rates remain low. We also show that there is a significant gap (13,000 PKR or 26% of the
bureaucrats” monthly wage) between the cost of providing these services, as indicated
by supervisors, and the share of salary that bureaucrats report spending on them. We
confirm from government accounts that this gap is not due to bureaucrats misreporting

their salary and argue that the gap is filled by bribes received by local bureaucrats.

The examples we describe above illustrate a system that is distinct from tax farming,
informal taxation, user fees or the provision of public services by non-state actors. Unlike
tax farming, bureaucrats are not officially given the right to collect bribes by the govern-
ment, yet are expected to provide public goods. In informal taxation, local officials only
coordinate the voluntary labor or funding provided by citizens, rather than paying for
these on their own. Unlike user fees, services for which bribes are paid can differ from the
service on which bureaucrats spend the funds in informal fiscal systems: bribes collected
for issuing land titles can be used to finance free food to the public. This creates a form
of redistribution central to our definition of informal fiscal systems. Finally, in informal
fiscal systems, the state itself expects its functionaries to fund public services rather than

competing with non-state groups for their provision.

As Acemoglu and Verdier (2000) note, governments choosing to correct market failures
through public officials must accept some corruption, since principal-agent problems
here are often intractable. However, in our case, the government is actively expecting
public officials to provide services without sufficient official funds for them, implicitly
acknowledging the existence and use of bribes to fund these services. Why not just
tax more, monitor corruption and spend on public goods? What conditions determine

whether informal fiscal systems arise?

We develop a model to understand when governments rely on such informal fiscal
policies and to investigate their implications for welfare and for the selection of talent
in bureaucracies. We study an agency problem between a politician and a bureaucrat.
The politician faces pressure from a group of voters to supply public services but only
has limited tools to address the moral hazard and adverse selection problems inherent
in delegating public service provision to bureaucrats. The bureaucrat is in charge of
delivering public services and chooses how much to extract in bribes and what proportion

of his income to spend on a public service. Bureaucrats differ according to their honesty
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(their willingness to accept bribes) and their ability to deliver public services. The politician
cannot observe the bureaucrat’s type and actions but receives a noisy signal of public
service delivery. She draws inferences about the bureaucrat’s type based on this signal
and decides whether to retain him in the bureaucracy. The desire to be retained creates
incentives for the bureaucrat to personally contribute to public services in order to signal
his ability. The politician chooses how much formal taxation to raise to finance public

services, anticipating that the bureaucrat will also provide personal funding.

In equilibrium, both the amount of public services funded by bureaucrats and the
bribes they obtain depend on the quality of information about public service provision
and the amount of public services already funded by formal taxes. Decreasing taxes
incentivizes bureaucrats to personally fund more services in order to signal their ability. By
keeping taxes low, the politician can therefore force dishonest bureaucrats to redistribute
the bribes they are taking. However, if taxes are too low, this strategy can also encourage
honest bureaucrats, who do not normally take bribes, to start taking bribes in order to fund
public services. The politician resolves this trade-off by choosing either an informal policy
with low formal taxes but a high level of corruption or a formal policy with no funding

from the bureaucrat, higher taxes, and reduced corruption.

Our model offers a way to rationalize the puzzling existence of informal fiscal systems
and provides a number of insights into them. We obtain three main results. First, we
show that an informal fiscal system is more likely when public service delivery is easy
to observe and corruption is widespread (a large share of bureaucrats are willing to
take bribes). Under these conditions, it is easier to incentivize dishonest bureaucrats to
redistribute bribes than to prevent extraction, which mitigates double taxation (bribes and
formal taxes). We further show that even when the share of dishonest bureaucrats is low,
sufficiently high observability can sustain an informal system in which honest officials
fund services out of pocket to signal ability, which can rationalize some of the examples

we document, such as teachers purchasing school supplies with their own funds.

Second, informal fiscal systems can be self-reinforcing. In these systems, public service
delivery is financed through bribes. Dishonest bureaucrats, who are more willing to extract
bribes, therefore have a financial advantage over honest bureaucrats, and fund more
services in equilibrium. Since a higher level of funding serves as a signal of high ability to
the politician, dishonest bureaucrats are more likely to be retained in the bureaucracy than
honest bureaucrats. Since informal systems are more likely when the share of dishonest

bureaucrats is high, informal systems are more likely to be sustained in the future.

4



Finally, we show that informal fiscal systems can arise as the result of both agency
frictions (moral hazard and adverse selection) and political frictions (the unequal repre-
sentation of different income groups in the political system). When politicians cannot
identify dishonest bureaucrats and prevent corruption, informal systems are a valuable
second-best option as they can redirect some of the bribes towards public services. When
politicians favor a group that bears a large share of formal taxes, informal systems allow
politicians to shift the effective tax burden onto other groups and thus become even more
likely. However, informal fiscal systems also introduce additional distortions. First, as
noted above, they can reinforce the adverse selection of corrupt bureaucrats. Second,
as the provision of public services is delegated to the bureaucrats, the level of funding
for public services is lower than in formal systems. As a result, social welfare decreases
relative to the social optimum (no moral hazard or adverse selection) and the incidence of

tax can become more regressive.

The informal fiscal system we uncover has wide-ranging and long-lasting conse-
quences for state capacity development. On the one hand, rents accruing to bureaucrats
may be overestimated since some of the bribes are returned as public services. On the other
hand, corruption is costly and more distortionary than taxes (Shleifer and Vishny, 1993;
Fisman and Svensson, 2007; Banerjee et al., 2012) and the incidence of bribes as a source of
funds is different than that of formal taxes. Moreover, informal fiscal systems can reduce
the incentives for the government to monitor corruption and legitimize bribe-taking for
the bureaucrats thus serving as a gateway to more corruption. In fact, supervisors of local
bureaucrats in Pakistan indicated that these officials were happy to provide the public

services precisely because they saw it as a way to justify collecting bribes.

Our paper contributes to the literature on public finance in developing countries.
Broadly, it helps in understanding why developing countries consistently fail to both raise
revenues (Gadenne and Singhal, 2014) and to invest in fiscal capacity (Acemoglu et al.,
2005; Besley and Persson, 2009, 2010, 2014; Besley et al., 2013). Our work also adds
to studies documenting that information frictions are an important determinant of how
governments collect taxes (Kiser, 1994; Balan et al., 2022). Narrowly, our paper contributes
to the literature on informal taxation (Olken and Singhal, 2011; Gadenne and Singhal,
2014; Jack and Recalde, 2015; Lust and Rakner, 2018; Van den Boogaard et al., 2019) by
exploring a new form of informal fiscal policy. In particular, we explore the possibility that
decentralized public good provision relies on direct payments from the local bureaucrats

(potentially through the redistribution of bribes), rather than on voluntary contributions



from the local population. Another strand of this literature emphasizes the role of political
accountability in determining “bureaucratic overload” (Dasgupta and Kapur, 2020), where
bureaucrats are expected to complete tasks for which they do not have sufficient resources.
We complement these findings by showing that governments can expect bureaucrats to
use bribes to cover the gap in official funds and hence, the lack of resources might be

overestimated.

Our findings also contribute to three strands of the literature on corruption. First, we
describe a new force that can explain the persistence of corruption (Tirole, 1996; Dutta
et al., 2013). Corruption can persist because it allows the government to fund public
services with low levels of formal taxes and because corrupt bureaucrats can outperform
honest bureaucrats in delivering public services. Second, redistribution of bribes through
informal fiscal systems makes the welfare calculations related to corruption ambiguous
(Shleifer and Vishny, 1993). Third, we explore a new facet of the relationship between
corruption and bureaucrats’ incentives (Tirole, 1986; Mookherjee and Png, 1995; Niehaus
and Sukhtankar, 2013; Sanchez De La Sierra et al., 2024), showing that governments can
affect corruption by choosing the level of taxes.> The theoretical study most closely related
to our work is Besley and McLaren (1993), who show that governments may deliberately
set low wages on the assumption that bureaucrats will supplement their income through
bribes. Our paper extends this framework by examining more general forms of informal
fiscal systems where bureaucrats personally fund public goods rather than just their own
consumption. In our model, the government strategically chooses formal tax levels rather
than wages to incentivize this redistribution. Consequently, corruption acts not merely
as a compensation mechanism but as a fiscal tool that alters the effective tax burden and

distorts the selection of bureaucratic talent.

2 Motivating examples

Situations in which state officials are expected to fund public services out of their own
pockets are common around the world. Public school teachers even in developed coun-
tries like the USA often pay for school supplies.® The underlying funds can be provided

by parents or the community (e.g. bake sales) or can come out of the teachers” pockets.

5See Becker and Stigler (1974); Di Tella and Schargrodsky (2003); Olken (2007); Reinikka and Svensson
(2011); Corbacho et al. (2016); Debnath et al. (2023) for some of the tools already studied in the literature.

See, e.g., https://www.theguardian.com/us-news/2021/dec/13/teachers-scramble-dollar-bills
-south-dakota-dash-for-cash, accessed April 8, 2022.


https://www.theguardian.com/us-news/2021/dec/13/teachers-scramble-dollar-bills-south-dakota-dash-for-cash
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In developing countries, the source of funds can be more controversial. In the Demo-
cratic Republic of Congo, former President Mobutu Sese Seko told the police and army
“débrouillez-vous” (live off the land), thereby acknowledging bribe taking as a substitute
for salaries (Weigel and Kabue Ngindu, 2023). Prud’Homme (1992) also describes how
wages for local officials in the Democratic Republic of Congo are deliberately kept very
low by the government who expected officials to fund themselves through other means
such as collecting bribes. In this case too, the public good of law and order is expected to
be funded by the civil servants. These arrangements parallel the concept of “capitulation

wages” discussed in Besley and McLaren (1993).

More broadly, an online search of local media brought up 18 different countries in
which similar instances were reported. In seven of those examples, bribes are reportedly
used to cover shortfalls in public funding, while in six of those the shortfall is covered by
the bureaucrats” own wages (in the remaining cases, the source of funds is unclear from the
article). These countries span diverse regions, including Africa, Latin America, Southeast
Asia, Central Asia, Eastern Europe, and the Middle East, illustrating the widespread
prevalence of situations where bureaucrats are expected to fund public service provision

in the absence of official resources. Table 1 lists these examples.

In India, we document a similar system in the police force. The fact that public service
providers in India suffer from severe resource constraints is well-documented (Kapur,
2020). We carried out a careful accounting exercise for monthly petrol costs incurred at
police stations. In 2018, we surveyed a representative sample of the Station House Officer
(head of the police station) in each of 180 police stations with a jurisdiction covering nearly
24 million people in a large state in India. The survey gathers details on the number and
type (car or motorcycle) of police vehicles, the average number of kilometers traveled, as
well as the monthly budget received for “Petrol, oil and lubricants”. We combine the
data on the type of vehicle, the car dealer-reported mileage provided by these vehicles,
and the average number of kilometers traveled to generate the number of liters of petrol
needed.” Using the minimum price per liter of petrol in the survey month, we generate

an (extremely conservative) estimate of the required petrol budget.

Comparing the budget required with the reported budget received, we find that the

’While it is possible that the average number of kilometers are overestimates, note that these are provided
by the station head, based on knowledge of patrol beats and official travel, while police officers lower down
the hierarchy are expected to fund this travel. This makes inflated numbers unlikely; moreover, even if the
station head somewhat overestimates the average distance traveled, the gap to officially provided funding is
substantial.



average station experiences a monthly shortfall of 14,845 INR (representing 95% of our
estimate of expenditure, see Table A1). Not even a single station reports having enough
funding to do regular policing patrols, even with these conservative assumptions; less
conservative assumptions result in an average shortfall of 15,256 INR (Table A2). Official
budget figures for “Petrol, oil, and lubricants” funds allocated to police stations corroborate

the survey data, with a shortfall of 8,768 INR even assuming zero leakage.?

How, then, do the police cover these deficits? Newspaper reports and informal inter-
views with both senior and junior officials by the authors reveal that junior officers are
“supposed to find other means” to support fuel budget shortages.” Some survey respon-
dents reported that they have to use their personal vehicles for on-duty responsibilities;
many others might have to resort to extracting bribes. It is then no surprise that according
to a nationally representative survey by Transparency International in 2019-20, 42% of
people in India who had contact with the police in the previous twelve months paid a
bribe, nearly twice the average rate in Asia, and the highest of all public services in India

(Asia Global Corruption Barometer).

3 Informal fiscal system in Pakistan

We now document the existence of an informal fiscal system in Pakistan through surveys
of bureaucrats. We use data from three sources: 1) a telephone survey of a random sample
of 750 local bureaucrats out of a total of 6209 across Punjab in 2020; 2) a telephone survey
of 35 direct managers of these local bureaucrats (stratified on districts, randomly sampled
42 of 141) in 2020; and 3) a citizen survey carried out by a private firm for the provincial
government in 2009, explicitly surveying individuals that have interacted with the local

bureaucrats (comprising 1,402 men that either own or rent land).*°

8These calculations are consistent with the large number of news reports on the lack of funds for petrol
across India: see, for example the case of Mumbai https://www.dnaindia.com/mumbai/report-mumbai-co
ps-inadequate-fuel- for-patrol-vehicles-2781055, accessed June 17, 2021.

9See for e.g. https://www.thehindu.com/news/cities/Hyderabad/new-police-vehicles-are-welco
me-what-about-fuel/article6146002.ece, accessed June 17, 2021. Separately, in an interview with one of
the authors, an Additional Director General of Police pointed out that women are much less likely to make
it to SHO of the station precisely because they are unable to raise the funds required for things like officials
visits, petrol, etc. Finally, such examples are so common they even make it into movies: in Santosh, the UK’s
official entry to the 2024 Oscars, a young female constable in India (inadvertently) gets a bribe and then is
asked to take a body of a murder victim to the morgue, for which she is forced to hire a private mini-truck
and pay for it literally using the same cash from the bribe.

0The questions for local bureaucrats used here were part of a broader survey of their career background
and traits but the survey of managers was carried out specifically for this paper.


https://www.dnaindia.com/mumbai/report-mumbai-cops-inadequate-fuel-for-patrol-vehicles-2781055
https://www.dnaindia.com/mumbai/report-mumbai-cops-inadequate-fuel-for-patrol-vehicles-2781055
https://www.thehindu.com/news/cities/Hyderabad/new-police-vehicles-are-welcome-what-about-fuel/article6146002.ece
https://www.thehindu.com/news/cities/Hyderabad/new-police-vehicles-are-welcome-what-about-fuel/article6146002.ece

3.1 Private funding of public services by local bureaucrats

We first examine the extent to which bureaucrats participate in providing underfunded
local goods and services, the sources of funds for this provision, and the share of income
bureaucrats spend (Table 2). Eighty-two percent of local bureaucrats report providing
public goods and services outside of their formal budget. Supervisors corroborate the
bureaucrats” involvement (98%). All local bureaucrats (100%) and 89% of supervisors

agree that local bureaucrats supply funds for these services.

Our data also indicates that this funding is not trivial. Bureaucrats note that they spent
7,412 PKR a month - 15% of their average monthly income of 49,411 PKR - on delivering
public services. The total size of this informal fiscal system is significant — around 4.3
billion PKR per year,!! equivalent to 4.5% of the government’s main cash transfer program
(BISP) in 2015-16.'2 This amount can underestimate their overall rupee contribution as the
bureaucrat’s total income can be larger if they receive money from other sources such as

bribes.

Finally, these funds are not simply prepayments from the bureaucrats that the state
reimburses. Only 8% of supervisors agree that field bureaucrats file to be reimbursed for

these expenses.

In Table 3, we further investigate three commonly funded goods and services: 61% of
bureaucrats agree that they provide flood control and relief, 25% provide free food to the
public, and 82% arrange logistics during official visits. Again, supervisors confirm that

bureaucrats” provide these three services, with 90% or more agreeing.

Meanwhile, the extent to which bureaucrats are financially involved differs by type
of service. While bureaucrats report contributing a majority of the funds in both the
provision of free food and the organization of officer visits, they contribute a larger portion
for official visits. Supervisors believe that the proportion of funds covered by bureaucrats
is lower but still significant. For flood control and relief, they believe that the government

contributes 73% while bureaucrats bear 13% of the costs. In the case of provision of free

11Using the supervisor survey, we estimate that the total costs per Tehsil of public services borne by local
bureaucrats is PKR 886,757 per month. Given an average of 44 officials in each Tehsil, the spending amounts
to PKR 20,154 per official per month. We used the supervisor survey for these estimates as they have less
incentives to misreport the costs and because the data on costs of flood control is missing in the bureaucrat
survey. To arrive at the figure for the total size of the informal fiscal system we used the amount spent per
official in a tehsil per month of 20,154 PKR and multiplied it by 12 months and 44 bureaucrats per Tehsil in
404 Tehsils in Pakistan.

Zhttps://bisp.gov.pk/Detail/Zjk10WZKkYzEtZWE2Yy®ONTh1LThhZDAtMzc4MWM10WIyZjU4


https://bisp.gov.pk/Detail/Zjk1OWZkYzEtZWE2Yy00NThlLThhZDAtMzc4MWM1OWIyZjU4

food for the public, they report that local philanthropists bear the largest burden (73%)

while bureaucrats fund 15% of the costs and the government only 11%.

The existence of such practices raises two questions: why do bureaucrats agree to

provide these funds and do these funds come exclusively out of their official wages?

3.2 Bureaucrats’ motivations

Bureaucrats indicate two main reasons for agreeing to pay for these services: pressure
from colleagues and altruism. Table 4 shows that 62% of officials are willing to fund the
provision of the public services due to social pressure from colleagues while 30% cite
altruism towards citizens as a reason. Supervisors believe that self-interest rather than
altruism plays a bigger role than bureaucrats want to admit: 76% of supervisors think that
officials are willing to spend out of their pocket due to career concerns, while only 20% cite
social pressure and none of them mention altruism. Moreover, 39% of the supervisors,
who themselves volunteered this response under the category "Other", believe that the
officials are content to maintain this informal fiscal arrangement because it enables them

to continue to engage in corruption.

We can relate these motivations to the heterogeneity in the source of funds across
different types of services. If bureaucrats are motivated by social pressure or career
concerns, then they should be more likely to provide services that are easier to observe for
their colleagues or supervisors. For instance, supervisors can directly observe the success
of senior officials’ visits. By contrast, assessing whether the correct flood control measures
were implemented is more difficult.’® In Section 4, we show how the observability of
the service provision can affect the incentives of the bureaucrat and the likelihood of an

informal fiscal system.

3.3 Sources of funds used by bureaucrats

While our data reveals that bureaucrats finance local public goods from their own funds,
rather than official government funding, these funds could either come from the bureau-

crats” personal wages or from bribes.

3The heterogeneity across services is less consistent with the altruism motivation: altruistic bureaucrats
would be more involved in activities that help citizens directly such as flood control or food provision than
official visits.
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While plausible, it seems unlikely that the funds used for public services come ex-
clusively from the bureaucrats’ official wages. The officials in this context are not part of
an elite civil service and their average salary (PKR 49,411) is relatively low. The funding
could account for up to 40% of their income. If bureaucrats only spent out of their own
pockets, their net annual salary would drop below the minimum wage of PKR 37,000; at
this salary, their outside options would be dominant. Yet, we do not see these bureaucrats

leaving their jobs in droves, indicating that they obtain funding from other sources.

We present three pieces of evidence that suggest that bribes extracted from the local
population could be a key source of funding: (1) results from the supervisor survey, (2)
an accounting exercise comparing the salary of the bureaucrat with the cost of providing

the public services and (3) results from a citizen survey.

Table 2 Panel B shows that 90% of the supervisors believe that the government does
not fully fund services as it knows that the local bureaucrats earn bribes. Only 27%
think that the shortfall in funds is due to difficulty in raising money through taxes and
borrowing by the government. Supervisors also emphasize that a significant cost of
such an informal fiscal system is the perpetuation of corruption. Specifically, as noted
earlier, 39% of supervisors volunteered the view that local bureaucrats are willing to
spend out of pocket because it reduces the likelihood of being held accountable in the
future. The government’s expectation of funding public services provides local officials

with a justification for engaging in bribery.

Supervisor responses constitute an important piece of evidence that the funding gap
is filled through corruption. Supervisors had little incentive to openly report that their
subordinates are involved in corruption. Acknowledging this reflects badly on their man-
agement skills or puts them at risk of being blamed for not preventing this corruption.
As discussed earlier, this issue was particularly sensitive in the context of the survey,
conducted under a government that prioritized anti-corruption measures and actively

pursued bureaucrats through the National Accountability Bureau (NAB).

We supplement supervisors’ responses with a back-of-the-envelope calculation: we
calculate the share of the costs of these activities that are borne by local bureaucrats, as
reported by supervisors, and compare these costs with the share of official income that
they claim to spend on these activities. The funding required is 20,154 PKR per official per
month. This is much higher than the 7,415 PKR per official per month that the bureaucrats

report spending out of their official income.
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This funding gap of approximately PKR 13,000 (PKR 20,154 minus 7,415) can be due
to either bureaucrats misreporting the size of their official salary or the fraction of their
expenditure that bureaucrats report spending on these services. We corroborated the
average salary of these bureaucrats from the AGPR, the government body responsible
for paying salaries, and did not find a discrepancy. Moreover, surveyor demand effects
would likely push bureaucrats to report a larger - rather than smaller - fraction of their
expenditure spent for providing services, suggesting that the size of the gap is potentially

an underestimate.

Finally, a citizen survey corroborates the payment of bribes to these local bureaucrats
(Table A3). Sixty-five percent of citizens report that services are denied to them unless
they make unofficial payments to these local officials and 82% state that they pay bribes to

overcome difficulties in accessing services.

This evidence, along with the previously discussed cases, suggests that bribes can
explain part of the gap between the costs of funding public services and the amount
provided by the government. This provides the basis for an informal fiscal system. The
government appears to be aware of the corruption by local bureaucrats, and expects them
to pay for public goods and services in return. In turn, these bureaucrats appear to support
this system because it allows them to engage in corruption with reduced accountability.
In the following section we present a simple theoretical framework to investigate the
conditions that determine whether informal fiscal systems arise and their implications for

welfare and bureaucrats selection.

4 Model

We consider a politician and a bureaucrat interacting over two periods. The politician
faces pressure from a homogeneous group of voters to provide public services while
keeping corruption and taxes low. The bureaucrat is in charge of delivering public services,
which he can chose to fund out of his own pocket, and can extract bribes from voters.
The politician faces both adverse selection and moral hazard: she cannot observe the
bureaucrat’s type, and bribes and personal funding are not contractible. The only way
the politician can affect the amount of public services and the bureaucrat’s behavior is by
choosing the level of taxes. We want to understand what tax level the politician chooses

in equilibrium and the resulting amount of public services, private funding, and bribes.
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The bureaucrat’s type varies across two dimensions. A bureaucrat can be low (w = 0)
or high ability (w = 1) and can be either honest (0 = H) or dishonest (8 = D). The
bureaucrat’s honesty is known to the bureaucrat but not to the politician who believes
the bureaucrat is dishonest with probability v = P(60 = D). The bureaucrat’s ability is
unknown to both players who share a prior that the bureaucrat’s ability is high with

probability u = P(w = 1)."* Honesty and ability are independently distributed.

In each period, the politician moves first and chooses a lump-sum tax 7 € [0, +o0). The
bureaucrat is responsible for delivering public services. After observing 7, he chooses how
much to extract in bribes b € [0, +00) and what amount of public services to privately fund,
denoted e. The bureaucrat cannot spend more on public services than his total income,
which equals his exogenously-given wage, w, plus the bribes he obtains: 0 < e < w + b.
The total amount of public services provided is ¥ = w(7 + e). Taxes and personal funding
by the bureaucrat are substitutes to produce public services, but public services are only

delivered if the bureaucrat is of high ability (v = 1).%

The politician cannot observe bribe-taking nor the amount of private funding and
can only imperfectly observe whether the bureaucrat delivered the public services. These
information frictions can create an agency problem and constrain the politician’s ability
to implement her preferred level of public service. To model these information frictions,
we assume that the population needs a level i of public services that is not perfectly
observed by the politician nor the bureaucrat.'® Both players share the prior belief that the
level of public services needed is distributed according to some CDF F, i ~ F, where F
is strictly increasing over some interval [0, W], is differentiable, strictly concave on [0, V],
and such that F(0) = 0 and F(W) = 1. Let f denote the derivative of F which we assume is
continuous on (0, V). At the end of the first period, the politician observes an imperfect
signal s € {0,1} indicating whether the needs of the population have been met. If the
needs have not been met, y < ¥, the politician receives signal s = 0. If the needs have
been met, the politician receives signal s = 1 but only with some probability ¢ € (0,1),
and receives s = 0 otherwise. That is, the signal realization s = 1 perfectly reveals that the
needs have been met, but the realization s = 0 only imperfectly reveals whether the needs

have been met. Given this signal, the politician updates her beliefs about the type of the

4Symmetric uncertainty is a standard assumption of career concern models, see e.g. Holmstrom (1999). In
the context we study, bureaucrats could be unaware of how efficient they are at using funds (i.e., how little
funds they waste when providing a service) until they gain more experience.

15The results would continue to hold as long as the low-ability bureaucrat delivers the public services with
a lower probability than the high ability-bureaucrat.

16For instance, the players might not be able to perfectly assess the severity of a flood.
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bureaucrat and decides whether to retain the bureaucrat for the second period. Let 7 = 1
denote the decision to retain the bureaucrat. If the politician does not want to retain the
bureaucrat, she can transfer him into another service or district and replace him by a new

bureaucrat randomly drawn from a pool. Let r = 0 the decision to replace the bureaucrat.

The politician’s objective is to maximize the intertemporal sum of utilities of a subset
of voters over the two periods. We normalize the discount factor to 1. In each period,
these voters receive a payoff of A € (0, +o0) if the level of public services meets their needs
(yt = 7). The voters pay taxes 7 and each unit of bribe b imposes a cost n on them, where

n > 1 captures the distortionary cost of bribes. The voters” per-period utility is therefore:

A—Tt—ﬂbt 1fytZg
Ut(}/t/’ft,bt) =
-7 — by ifys <y

In each period, the bureaucrat gets abase wage w; and the bribe he extracts b; minus the
amount he redistributes e;. The bureaucrat’s wage is exogenously given, can vary across
the two periods, and is not part of the politician’s utility. In addition, the bureaucrat faces
a cost of extracting bribes, C(b;, 0), which can capture the moral cost of corruption, the
bureaucrat’s bargaining power against citizens, or the risk of getting caught and punished.
The function C(b, 0) is strictly increasing, continuously differentiable, and strictly convex
inb. Let c(b, 0) denote the partial derivative of C(b, 0) with respect to b. A key feature is
that the marginal cost of taking bribes is higher for the honest type than for the dishonest
type: c(b,H) > c(b,D), Vb € [0, +00). We normalize the honest type’s marginal cost of
taking bribes at b = 0 to ¢(0,H) = 1. This implies that an honest type does not take
bribes for his own consumption since his direct payoff from taking bribes, b — C(b, H), is
decreasing in b for any b > 0.7 However, as we show below, the honest type might still
want to take bribes to fund public services if his incentives to do so are sufficiently strong.
We normalize the payoff of a bureaucrat who is not retained to zero. The bureaucrat’s

per-period payoff is therefore:

ut(et,bt | 6) = W +bt — e — C(bt, 6)

To summarize, the timing is as follows. In the first period,

17Since C is strictly convex, ¢(b, H) > ¢(0,H) = 1 for any b > 0, so the derivative of b — C(b,H), 1 — c(b, H)
is negative.
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1. The bureaucrat privately learns his honesty 0.
2. The politician chooses the tax level 7.
3. The bureaucrat observes 71 and chooses funding e; and bribes b;.

4. The politician observes the signal s and decides whether to retain the bureaucrat or

replace him with a randomly-drawn bureaucrat.
In the second period,

1. The politician chooses 5.
2. The bureaucrat observes 7, and chooses ¢, and b».

3. The game ends.

Equilibrium concept. We solve for the weak perfect Bayesian equilibrium in pure strat-
egy. In the first period, the politician’s strategy is a tax 7 € [0, +o0) and the bureaucrat’s
strategy is a choice of bribe and private funding as a function of his honesty and the
politician’s choice of tax: (b, e) : {H, D} X [0, +00) — [0, +00) X [0, w + b]. At the end of the
first period, the politician updates her beliefs about the type of the bureaucrat according
to Bayes rule, given the signal s and her conjecture of the bureaucrat’s equilibrium choice
of bribe and funding. The politician’s retention strategy is a function mapping the signal
s into a decision to retain the bureaucrat or not: r : {0,1} — {0,1}. The politician’s
second period strategy is a choice of tax rate given her beliefs about the bureaucrat’s type.
If retained, the bureaucrat updates her beliefs about her own ability according to Bayes
rule and chooses a second period level of bribes and private funding. If the politician is

indifferent between several level of taxes, we assume that she chooses the highest level.®

5 Analysis

We begin by solving for the second-period decisions of the bureaucrat and the politician.
We then solve for the politician’s decision to retain the bureaucrat or not at the end of
the first period given the information she obtains about the provision of public services.
Finally, we solve for the bureaucrat’s first-period action given this retention rule and the

politician’s choice of tax in the first period. All proofs are provided in the appendix.

18This is simply a tie-breaking rule for the knife-edge cases where parameters are such that there are several
maxima.
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5.1 Second period actions and politician’s decision to retain the bureaucrat

The politician’s decision to retain the bureaucrat depends on her expected second-period
payoff from different types of bureaucrats. Her expected payoff, in turn, depends on
her belief about the different types of bureaucrats following the signal she receives about
the bureaucrat’s first-period performance. To focus on the main trade-offs faced by the
politician, we assume that there are no opportunities for corruption in the second period
so that b5 = 0 for all types 6 € {H,D}. This assumption has two implications. First,
the politician only cares about retaining high ability bureaucrats, independently of their
honesty. Second, honest and dishonest bureaucrats have the same expected benefits of

being retained in the second period. We discuss these implications in Section 5.6.

In the second period, the bureaucrat has no incentives to privately fund services since
the game ends so e; = 0 for all types 0 € {H, D} and any history of actions. Given the
anticipated lack of funding, the politician chooses a level of tax 7, that depends on her
beliefs about the bureaucrat’s ability since there is a possibility that the taxes are wasted
by a low-ability bureaucrat. Specifically, the politician chooses a tax 7;(r = 1) which
maximizes P(w = 1 | s)AF(1) — 7 if she retains the bureaucrat and a tax 7;(r = 0) which
maximizes uAF(7) — 7 if she does not. Given this expected second-period behavior, the

politician uses the following retention rule:

Lemma 1. The politician retains the bureaucrat if and only if s = 1.

The politician’s second-period payoff from retaining the bureaucrat is higher than her
payoff from replacing him if the bureaucrat is sufficiently likely to have a high ability. Since
the first-period public service provision depends on ability, as y = w(e + 7), the politician
is more likely to receive signal s = 1 when the bureaucrat is high ability and guaranteed to
receive signal s = 0 when the bureaucrat is low ability. As a result, signal s = 1 perfectly
reveals the bureaucrat to be high ability while signal s = 0 indicates that the bureaucrat is

more likely to be low ability than a randomly-selected bureaucrat.

5.2 Bureaucrat’s first-period strategy

We can now turn to the bureaucrat’s first-period choice of bribe and private funding of
public services. Throughout this subsection, we omit the period ¢ subscripts for taxes,
bribes, and funding to ease the notation, but keep the subscripts on the wages. Given the

politician’s retention rule from Lemma 1, the probability of being retained in the second
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period is P(s = 1) = ¢E,[P(w(t +€) > )] = ¢uF(7 + e). Since the bureaucrat takes no
bribe and provides no funding in the second period, the payoff of being retained is simply

wy. Given some tax 7, the bureaucrat’s choice of b and e therefore solves:

nl}ax w1+b—-e+pupwrF(t+e)-C(b,0) st. 0<e<wi+b, 0<b
,e

The level of bribes, b, depends on the honesty of the bureaucrat and on the budget
constraint. If the budget constraint does not bind (e, (7) < w1 + by, (7)), the choice of bribe
is independent of the decision to privately fund public services. In this case, the honest
type does not take any bribes since c¢(b, H) > 1 for any b > 0, while the dishonest type
sets the marginal benefit of taking bribes equal to its marginal cost: 1 = c¢(b, D). If the
budget constraint binds (ej,(7) = w1 + b, (7)), taking bribes loosens the budget constraint
and therefore allows the bureaucrat to increase his probability of retention. As a result,
when the constraint binds, the level of bribes, b, depends on the probability and value of

retention (upw,F(T + ¢)).

The level of private funding, e, also depends on the bureaucrat’s honesty and whether
the budget constraint binds. When the budget constraint does not bind, the bureaucrat
simply sets the marginal benefit of additional funding (increasing the retention probability)
equal to the marginal cost: p¢ws f(t+e) = 1. This funding is therefore independent of the
bureaucrat’s honesty. When the budget constraint binds, the marginal cost of increasing
funding is the marginal cost of taking additional bribes, so the optimal level of funding

solves upwy f (7 + e) = c(e — w1, ) and the funding depends on the bureaucrat’s type.

Finally, note that a higher tax level decreases the marginal benefit of personal funding
since F is concave. The tax level therefore determines whether bureaucrats want to fund
public services at all and whether their budget constraint is binding. In particular, there
exist three thresholds, denoted 71, 7 and 73, that determine whether and how the bureau-
crat provides funding.’ The following Lemma characterizes the bureaucrat’s funding
and bribe taking behavior. We say that a bureaucrat takes additional bribes if he takes more

bribe to fund public services than he would without providing private funding.

Lemma 2.

o If T < 11, both types privately fund public services and take additional bribes to fund them.

“The thresholds are fully characterized in the proof of Lemma 2 in appendix.
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o If T € [11,72), both types privately fund public services but only the honest type takes
additional bribes to fund them.

o If 1 € [12,73), both types privately fund public services but neither type takes additional
bribes to fund them.

o If T > 13 neither type privately funds public services.

Figure 1: Equilibrium funding and bribes
e, b ‘ ‘ ‘ e, b

(),B(T) 1

e (7)

bz)(”[) |
by, (T)

(a) Dishonest bureaucrat (b) Honest bureaucrat

Notes. Funding and bribes of each type of bureaucrat as a function of tax. The solid lines
display the funding (e; (7)), while the dotted lines represent the bribes (bj(7)). The left
panel is for the dishonest type, while the right panel is for the honest type. In the red-
shaded area, both types provide funding but only the honest type takes additional bribes.
In the blue-shaded area, both types provide funding and neither takes additional bribes.
In the gray-shaded area, neither type provides funding.

Figure 1 illustrates how the equilibrium funding and bribes identified in Lemma 2
interact with the politician’s choice of tax.2? When taxes are low, T < 71, the bureaucrat
funds a high level of public services so his budget constraint binds. The bureaucrats’
funding sets the marginal benefit of funding (in terms of higher probability of retention)
equal to the marginal cost (in terms of higher cost of taking bribes, since the constraint

binds): ej(7) solves upwa f(e + 1) = c(e — w1, 0) and by, (1) = ej(7) — w1. Both the funding

2We focus on the case where the bureaucrat’s funding alone cannot guarantee that the needs of the
public will be met. That is, when eg(’c) < W, Vt € [0, +00), which occurs when ¢puwy f(¥) —1 < 0. When
ouwy f(W) —1 > 0, the bureaucrat’s funding is potentially large enough to guarantee that the level of needs
are met with certainty. In this case, the bureaucrat has no incentives to increase the level of public service
beyond W but the amount of funding still depends on the tax level in a similar way as in Lemma 2. The full
characterization of the bureaucrat’s private funding and bribes is provided in Lemma 5 in appendix.
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level (solid red and blue lines in Figure 1) and the bribe level (dashed red and blue lines in
Figure 1) are decreasing with taxes. When taxes satisfy 7 € (71, 72], the bureaucrat funds
a lower level of public services so only the budget constraint of the honest type binds.
The honest type’s funding and bribes solve the same conditions as when 7 < 71, but the
dishonest type does not take additional bribes, so b},(7) = c¢71(1, D). The red dotted line in
the left panel of Figure 1 becomes independent of tax. The dishonest type’s marginal cost of
private funding is now only equal to the direct cost, 1, so e,(7) = f~! (@) —1.28 When
T € (72, 13), neither types’ budget constraint binds. The honest type now stops taking

bribes altogether, so the blue dotted line in the right panel of Figure 1 becomes 0, and her

marginal cost of funding is now equal to 1. As a result, b}, (1) = 0, ej(7) = f~! ( 5 ylwz) -1
for 0 € {H, D}, and b},(1) = ¢7!(1, D). Finally, when taxes are high, T > 13, ey (1) = 0 (both

red and blue solid lines in Figure 1 are at 0), bj,(D) = c (1, D), and by,(H) = 0.

There are two interesting takeaways from this result. First, the bureaucrat’s decisions
are determined by the level of tax. The bureaucrat’s private funding of public services
decreases in the level of formal taxation and is only positive if formal taxation is low.
When taxation is very low, the bureaucrat takes more bribes than he would otherwise in
order to fund public services. In this case, the level of tax therefore also affects bribes.
Second, the amount of bureaucrat funding depends negatively on the cost of taking bribes
(when the budget constraint binds) and positively on the observability of public services
(¢). An increase in the observability of public services (¢) increases the marginal benefit
of redistributing: meeting the needs of the population (which signals high ability) is more
likely to lead to retention by the politician if the politician can observe it. In Figure 1, an

increase in ¢ would lead the solid lines to shift to the right.

5.3 Politician’s first-period strategy

The politician chooses a tax level 7, to maximize the citizens” expected utility, given the

bureaucrat’s best-responses (by,(1), e;,(7)) and given her retention rule (from Lemma 1):

max V(1) = By, | AF(@(r + ej(2))~T = nby(0)

+ pF(w(t +ep(0)NV (1) + (1 = ¢F(w(t + eé(T))))V(O)]

2INote that =1 ( 3 Hle) is well-defined since, by continuity of f(y), there exists y such that f(y) =

whenever ¢puw;, f(W) -1 < 0.

1
Puwy
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where V(1) = AF(tj(r = 1)) = i3(r = 1) and V(0) = pAF(ty(r = 0)) - 73(r = 0) are
the continuation values when the politician does or does not re-select the bureaucrat,

respectively.

To simplify exposition, we make several parametric assumptions that we maintain
throughout this section. First, we focus on the case where the dishonest bureaucrat’s

budget constraint is never binding.

Assumption 1. The dishonest type can always cover his desired level of personal funding without
additional bribes, W < w1 + c~1(1, D), and would provide enough funding to guarantee that the
needs are met if the signal were perfectly revealing: uw, f(W¥) > 1.

The first part of the assumption eliminates the interval [0, 71] in Lemma 2 and allows
us to focus on cases where the different behavior of the honest and dishonest bureaucrats
creates a trade-off for the politician. The second part ensures that the derivative of the

bureaucrat’s objective function when ¢ = 1 and 7 = 0 is increasing for any e € [0, V].

Second, we assume that, in the absence of personal funding from the bureaucrat, it
is optimal for the politician to choose the highest possible level of tax, T = W (and thus
guarantee that the public service is provided since F(\¥) = 1), given the politician’s prior

belief about the bureaucrat’s ability (u).

Assumption 2. In the absence of private funding (eg = 0), the marginal benefit of increasing the

tax level at T = W is positive: uAf (W) -1 > 0.

Given the best-responses from the two types of bureaucrats identified in Lemma 2, the
politician faces the following trade-offs. By choosing a low level of taxes, T € [0, 12), she
forces dishonest bureaucrats to redistribute a large portion of the bribes they take. The low
official funding means that the public’s needs are unlikely to be met which incentivizes
bureaucrats to privately contribute large amounts to avoid being perceived as low ability.
However, these incentives also drive honest bureaucrats to privately fund so much that
their budget constraint becomes binding. As a result, a low level of official funding
encourages honest bureaucrats to start taking bribes. This can be seen in the red-shaded
area in Figure 1. When 7 falls below 15, the honest bureaucrat (right panel) starts taking
bribes. These bribes increase proportionally to funding. Since bribes are more costly to
the citizens than taxes, the politician would be better off raising these funds through taxes.
However, in this region, the dishonest bureaucrat (left panel) is also forced to redistribute

some of their bribes: the red solid line (funding) increases as taxes go down while the red
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dotted line (bribes) remains constant. This is beneficial for the politician as it redistributes

the rents extracted by the bureaucrat to the citizens.

If the politician increases taxes to T € [7, 73), she reduces the need for private funding
and honest bureaucrats no longer need to take bribes to fund public services. However,
the lower need for private funding also implies that dishonest bureaucrats keep a higher
share of bribes for themselves (the red dotted line in the left panel of Figure 1 is now
above the red solid line). Finally, if the politician increases taxes to 7 > 13, neither type
of bureaucrat personally funds public services. Dishonest bureaucrats keep all the bribes
that they extract, but the politician no longer relies on the willingness of bureaucrats to
fund public services. At this point, the politician simply sets taxes at the maximum level,

T = W, given assumption 2.

In equilibrium, three types of policies can arise:??

1. A formal fiscal policy: the bureaucrat does not contribute to public services: e* = 0

and only the dishonest type of bureaucrat takes bribes: by, =0, by, > 0.

2. Aninformal fiscal policy with low corruption: both types of bureaucrats contribute
to public services: ej; > 0, only the dishonest type of bureaucrat takes bribes: b}, =0,

b;)>0.

3. An informal fiscal policy with high corruption: both types of bureaucrats con-
tribute to public services: e; > 0 and both types of bureaucrat take bribes, b;{ > 0,
b}, > 0.

In a formal fiscal policy, taxes are the highest and such that the politician is certain that
the required level of public services will be met: 7* = W. In an informal policy with low
corruption, the politician chooses a lower level of tax than in a formal policy, and this level

decreases even further in an informal policy with high corruption.

Our main result is that the share of dishonest bureaucrats, v, the ease of monitoring
public service provision, ¢, and the cost of corruption to voters, ), determine which of the
three policies is optimal. We begin by showing that the share of dishonest bureaucrats (v)
relative to the cost of corruption to voters (1) determines the politician’s choice between
the two types of informal fiscal policies. The observability of public services (¢) then

determines whether this informal policy is better than a formal one.

2We show in the proof of Lemma 2 that these three types of policies cover all the possible combinations of
equilibrium behavior from the bureaucrat.
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Lemma 3. There exist thresholds v € (0,1) and v € (0,1] on the probability that a bureaucrat
is dishonest such that the politician prefers an informal policy with high corruption to one with
low corruption if v > v and an informal policy with low corruption to one with high corruption if

v < v. The thresholds v and v are increasing in 1.

An informal policy with low corruption corresponds to a choice of tax on the second
segment of the politician’s payoff function (on [, 73]), which is strictly decreasing in 7
(solid blue lines in Figure 2 and Figure 3 below).?® Instead, an informal policy with high
corruption corresponds to a choice of tax on the first segment of the politician’s payoff
function (on [0, 72], solid red line in in Figure 2 and Figure 3 below). If this segment
is increasing, then it is better to increase taxes up until the point where the politician is
choosing an informal policy with low corruption (i.e., T = 12), so an informal policy with
low corruption is better. If the first segment is decreasing, it is better to decrease tax down

to zero, so an informal policy with high corruption is better.

Whether the segment is increasing or decreasing depends on the share of dishonest
bureaucrats (v). If the share of dishonest bureaucrats is high (v > v), the effect of tax on
funding and bribes is more likely to be the one displayed on the left panel of Figure 1,
where decreasing taxes encourages the dishonest bureaucrat to redistribute more bribes.
In this case, the politician’s objective function decreases in tax on the first segment and
the optimal informal policy is one with high corruption and no taxes. This is illustrated
in Figure 2 below where the solid red line is decreasing and maximized at 7 = 0. Instead,
when the share of dishonest bureaucrats is low (v < v), the effect of tax on funding and
bribes is more likely to be the one displayed on the right panel of Figure 1, where decreasing
taxes forces the honest bureaucrat to take bribes to fund services (which is more costly
than taxes). In this case, the politician’s expected payoff is increasing in 7 for 7 € [0, 72]
and the best informal fiscal policy is one with low corruption. This illustrated in Figure 3
below where the solid red line is increasing and maximized at © = 7,. We next solve for

the optimal fiscal system in each of these two cases.

1
Puw

) is independent of 7. Since bribes are also independent

#In this region, both types of bureaucrats privately fund an amount e, (7) = f -1 ( ) — 1, per Lemma 2,

1
Puwr
of tax in this region, increasing tax imposes a direct cost without generating additional funding for public

services or decreasing bribes.

so the total amount of funding, e;, (1) + 7 = f -1 (
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High share of dishonest bureaucrats

When the share of dishonest bureaucrats is high (v > ¥), the optimal informal policy is one
with high corruption and no taxes. Whether this informal policy is better for the politician

than a formal policy depends on the observability of public service delivery.

Proposition 1. Suppose that v > ¥, then there exists a threshold ¢y € [0, 1) on the observability of
public services such that the politician chooses an informal policy with high corruption if ¢ > .
If the cost of corruption to voters is sufficiently low, n < 1, and the share of high-ability bureaucrats
sufficiently high, u > [iy, then this threshold is unique so the politician chooses an informal policy

with high corruption if and only if ¢ > ¢y, and a formal policy otherwise.

Figure 2 shows how the politician’s payoff changes as a function of tax, given the
bureaucrat’s strategic response. In both figures, the first vertical line corresponds to the
level of tax above which the honest bureaucrat’s budget constraint binds and the second
vertical line corresponds to the level of tax above which bureaucrats do not want to fund
any public services. The red and blue lines capture the politician’s expected utility under
an informal policy and the gray line captures her expected utility under a formal policy.
The two figures illustrate the case where an informal policy with high corruption is optimal
and the case where a formal policy is optimal. When ¢ is large (left panel), the bureaucrat’s
funding is higher, so the politician’s payoff at 7 = 0 (where the bureaucrat’s funding is
highest, see Figure 1) is larger than her payoff at 1 = W (where funding comes entirely
from official tax and therefore does not depend on ¢). As a result, an informal policy is

better. The reverse is true in the right panel where ¢ is smaller.

When the share of dishonest bureaucrats is high, the first segment (in red), is decreas-
ing by Lemma 3. The second segment (in blue) corresponds to the case where neither type
of bureaucrat’s budget constraint is binding and is decreasing, as described above. The
third segment, in gray, corresponds to the case where the bureaucrat does not redistribute
funds (7 > 73). In this region, the politician’s payoff is increasing in tax up to the point

where she can guarantee to meet the public needs (7 = W) by assumption 2.

The optimal choice of policy can then be found by comparing the maximum payoff
for the politician under an informal policy (the red line) with the maximum payoff under
a formal policy (the gray line). When the observability of public service delivery is high
(¢ > ql_) H) the bureaucrat faces strong incentives to obtain bribes and redistribute them.

When the share of corrupt bureaucrats v is high relative to the cost of corruption 1, this
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Figure 2: High share of dishonest bureaucrats (v > v)
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Notes. Objective function of the politician as a function of tax (7) when v > 7. The left
panel (¢ > ¢p) shows the case where an informal policy is better, the right panel (¢ < ¢r)
shows the case where a formal policy is better.

redistribution outweighs the cost of encouraging honest bureaucrats to take additional
bribes. As a result, the maximum of the politician’s payoff under an informal policy (V(0))

is relatively high compared to a formal policy (V(W)).

Low share of dishonest bureaucrats

When the share of dishonest bureaucrats is low, v < v, the best informal policy is one with
low corruption. Since there is no more corruption than in a formal fiscal policy, the choice

between the two types of policies only depends on the observability of public services.

Proposition 2. Suppose that v < v, then there exists a threshold ¢y on the observability of public
services such that the politician chooses an informal policy with low corruption if ¢ > ¢r. If
the share of high-ability bureaucrats is sufficiently high, u > [, this threshold is unique so the
politician chooses an informal policy with low corruption if and only if ¢ > ¢, and a formal policy

otherwise.

Figure 3 illustrates the case where an informal policy with low corruption is optimal
and the case where a formal policy is optimal when the share of dishonest bureaucrats is
small. In both figures, the first vertical line corresponds to the level of tax above which

the honest bureaucrat’s budget constraint binds and the second vertical line corresponds
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to the level of tax above which bureaucrats do not want to fund any public services. The
red and blue lines capture the politician’s expected utility under an informal policy and
the gray line captures her expected utility under a formal policy. In the left panel, ¢ is
large so the bureaucrat’s funding is relatively larger, even when her budget constraint is
not binding. An informal policy (at 7 = 73) is therefore better than a formal policy (at

7 = ). In the right panel, ¢ is smaller so the reverse is true.

Figure 3: Low share of dishonest bureaucrats (v < v)
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Notes. Objective function of the politician as a function of tax (t) when v < v. The left
panel shows the case where an informal policy is better, the right panel shows the case
where a formal policy is better.

When the politician chooses an informal policy with low corruption, honest bureau-
crats fund public services without raising bribes. This happens when the tax levels are
intermediate i.e. not too high (so that the bureaucrat wants to increase the level of public
services) and not too low (as otherwise, the bureaucrat wants to fund such a large amount
of public services that it is better to take bribes). This corresponds to another type of
informal policy: one in which public services are funded through both personal donations
and formal taxes but no bribes are extracted (except for the smaller share of dishonest
bureaucrats). An example of such a policy is the case of school teachers or soldiers men-
tioned at the start of Section 2. For instance, school teachers in Mongolia who “use [their]
own money for the school as the school fails to provide necessary materials for teaching"
(Dashtseren, 2019) are less likely to raise money in the form of bribes than the police offi-

cers we study in India, yet also contribute financially to public service provision. Similarly,

25



Ukrainian soldiers who “pay for their own uniforms, tools, cars, fuel, and spare parts"?
are likely to fund these items from their own wage given limited bribe opportunities on

the frontline.

Propositions 1 and 2 highlight how information frictions can sustain informal fiscal
systems. Figure 4 illustrates these propositions. When corruption is widespread and the
share of dishonest bureaucrats is high (v > 7) , the combination of adverse selection (the
impossibility to identify dishonest bureaucrats) and moral hazard (the impossibility to
control bribe taking) means that the politician cannot prevent corruption. When public
service delivery is relatively easy to observe (¢ > ¢p), it is therefore easier to incentivize
bureaucrats to redistribute the bribes they are taking than from preventing them from
taking bribes in the first place. The politician therefore prefers to fund public services
through bribery than through taxes which leads her to choose an informal policy with
high corruption (red area in Figure 4). Informal fiscal systems allow the politician to
continue providing public services while avoiding a form of double taxation (bribes and

formal taxes).

When the share of dishonest bureaucrats is low (v < v) and public service delivery is
easy to observe (¢ > ¢1), the politician also wants to partially rely on bureaucrat funding,
but does not want to encourage corruption. She therefore chooses an informal taxation
with low corruption by setting taxes just sufficiently high to prevent the honest bureaucrat

from taking bribes (blue area in Figure 4).

Finally, when public service delivery is harder to observe (¢ < min{¢y, ¢r}), the
bureaucrats do not have sufficient incentives to deliver the right amount of public services,

so the politician prefers a formal policy (white area in Figure 4).

5.4 Implications for bureaucratic selection and welfare

In this section, we explore the role informal fiscal systems can play in perpetuating corrup-
tion and their consequences for the welfare of citizens. We focus on the more interesting
case of informal systems with high corruption throughout this section and therefore main-
tain that the share of dishonest bureaucrats is high enough (v > ). We briefly discuss the

the case of v < v in Section 5.6.

%Source: https://kyivindependent.com/ukrainian-soldiers-criticize-changes-to-combat-bonus
-pay/, March 31, 2023.
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Figure 4: Equilibrium policy given observability (¢) and dishonest bureaucrat share (v)
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Notes. In the white area, a formal policy is optimal since observability is low (¢ <
min{¢g, ¢1}). In the blue area, the optimal policy is an informal one with low corruption
since observability is high (¢ > ¢y) but the share of dishonest bureaucratislow (v < v). In
the red area, the optimal policy is an informal one with high corruption since observability
is high (¢ > ¢ ) and the share of dishonest bureaucrat is high (v > 7). Whenv € (v, 7),
Lemma 3 does not characterize the optimal informal policy as it depends on the shape of

the function F. In this figure, an informal policy with high corruption is optimal in this
In(1+x) )

region given the functional forms used (F(x) = In(LrD)

5.4.1 Adverse selection in informal fiscal systems

In the previous section, we showed that, when the initial share of corrupt bureaucrats
is high (v > v), the politician prefers to implement an informal fiscal system with high
corruption (provided that the observability of public services is high enough). We show
that under such systems, dishonest bureaucrats are more likely to be retained in the next
period than honest bureaucrats, even though the politician has no intrinsic preferences for

corrupt bureaucrats and even though honesty and ability are independent.

Proposition 3. Suppose that v > v. If the observability of public services is sufficiently high

(¢ > gi_) H), a dishonest bureaucrat is more likely to be retained than an honest bureaucrat.
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When observability is high, the politician prefers an informal policy with high corrup-
tion by Proposition 1. Under such a policy, the dishonest bureaucrat chooses a higher level
of personal funding than an honest bureaucrat (e}, > e;;). The marginal benefit of private
funding is the same for both types, but the marginal cost of the honest bureaucrat is higher
than that of the dishonest bureaucrat (since the honest bureaucrat has a higher marginal
cost of taking bribes to fund services than the dishonest one). A higher level of funding
increases the probability that the citizens’ needs are met which serves as a signal of high
ability to the politician. As a result, the politician is more likely to get a positive signal of
the bureaucrat’s ability when the bureaucrat is dishonest than honest and therefore more

likely to retain dishonest bureaucrats.

While we limit the model to two periods and abstract from corruption opportunities
in the second period, the main intuition would carry over to an infinitely repeated version
of the game: a low level of tax would force dishonest bureaucrats to redistribute the
bribes they take and encourage honest ones to take additional bribes. As shown in
Lemma 3, a higher share of dishonest bureaucrats makes the politician more likely to
choose an informal fiscal system when facing this trade-off. As a result, Proposition 3
implies that informal fiscal systems can be self-reinforcing: they arise when the share of
dishonest bureaucrats is high and they are more likely to lead to the retention of dishonest

bureaucrats.

5.4.2 Welfare implications

In our model, the politician faces some agency frictions due to moral hazard and adverse
selection which allow the bureaucrat to take bribes. Informal fiscal systems offer a second-
best alternative to attenuate the effect of these agency frictions but can also introduce

additional distortions because the funding of public services is delegated to bureaucrats.

To understand the consequences of these frictions, we begin by analysing the first-
best: a politician who faces no moral hazard (so she can choose any b and e subject to the
constraint that e < wy +b), and faces no adverse selection (so she can perfectly select high-
ability bureaucrats). In the first-best outcome, the politician funds the public good through
formal taxes and donations from the bureaucrat but not bribes. Since 1 > 1, funding the
good through taxes is less costly than funding it through bribes. The politician makes the
bureaucrat redistribute his wage and sets erp = w1 (since this comes at no cost to the utility

of the voters), but not provide any additional funding, so brp = 0. Instead, she sets taxes
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at trp = W — w1. The expected amount of public services in the first-best is yrp = y'¥ and

comes at a cost (W — wq) to citizens.?

Comparing these outcomes to the case where the politician cannot impose the choice
of b or e on the bureaucrat and cannot observe the bureaucrat’s type, as in Proposition 1,

reveals the welfare impact of informal fiscal systems:

Proposition 4. Agency distortions can make informal fiscal systems socially desirable. Howeuver,
corruption is higher and the amount of public services is weakly lower in informal fiscal systems
than in the first best. When the the amount of public services is the same as in the first best, the cost

of funding public services is higher in informal fiscal systems than in the first best.

Agency frictions have both a direct impact on welfare, by increasing corruption and
the cost of funding public services, and an indirect impact on welfare, by changing the
policy chosen by the politician. If the politician chooses a formal policy, the amount of
public services remains the same as in the first best, ypormai = p'¥, but two distortions
arise. First, dishonest bureaucrats take bribes, so corruption increases relative to the first
best t0 brormal = ¢1(1, D). Second, the politician has to raise taxes without knowing the
bureaucrat’s ability and cannot force the bureaucrat to redistribute his wage so the expected
cost of funding increases to W > u(W — wq). As a result of these distortions, the politician
might prefer to implement an informal fiscal policy (Proposition 1). When she chooses an
informal policy, the amount of public services drops to Yimformal = ¢ (ve},(0) + (1 —v)e;,(0))
and corruption increases to bnformal = ve~ (1, D) + (1 — v)b7,(0) relative to the first best.
However, given the agency frictions, this maximizes the utility of the voters by forcing the

bureaucrats to redistribute some bribes and thus avoiding a form of double taxation.

5.5 Political distortions and incidence

To understand how political distortions can lead to these systems, we extend the model
and introduce two groups of citizens: the rich, R, and the poor, P. The two groups differ
in how much income they have, with the rich earning higher income Wz > Wp, and in
how much they value the public good, with the rich valuing it less A < Ap (for instance
because they can access some of these services privately). Finally, we modify the model to
allow the politician to choose a proportional income tax, rather than a lump-sum tax: the

politician chooses t € [0,1] and each group i € {R, P} pays t X W; in tax so that the total

%See Lemma 7 in appendix for details.
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amount of tax raised is t X (Wg + Wp). Since we take income as exogenous, a proportional

tax does not introduce any distortion and is therefore equivalent to a lump-sum tax.?

We assume that the groups are of equal size and do not differ in any other way. In
particular, we assume that they both bear an equal share of the bribes obtained by the
bureaucrat: the cost of a level b of bribes to each group is fz2_b We maintain the assumption
that using bribes to fund public services is more distortionary than taxes in aggregate:
n > 1. Finally, we also continue to assume that, in the absence of private funding, it is
optimal for a politician to provide sufficient funds to guarantee that the public service will

be delivered. This is ensured with an assumption equivalent to assumption 2:

Assumption 3. In the absence of private funding, the marginal gain to group R of increasing tax
is positive for all t € [0, ﬁ], pAR f (W) — % > 0.27 Moreover, the voters can afford to

fund WV in aggregate: ¥ < Wr + Wp.

Throughout this section, we consider a politician who favors group R. This could
be the results of a higher turnout among the rich or the fact that the rich can exert more
influence on politicians through other means such as campaign contributions. We show
that these political distortions can lead the politician to choose an informal fiscal system,
even in situations where formal fiscal systems are socially optimal. To analyze these
distortions, we compare the policy chosen by a social planner who maximizes the sum of
the two groups’ utilities with the equilibrium choice of the politician favoring group R.?
While an informal fiscal policy can be chosen in both cases, the range of parameters for
which they are chosen differs. We define the thresholds vsp, V&, nsp, Nr, psp, and pr as

the equivalents of v, 77, and iy in Lemma 3 and Proposition 1.

Proposition 5. Consider a politician and a social planner who both face moral hazard and adverse
selection. Suppose that v > max{vg,vsp}, n < min{nsp,nr}, and u > max{ug, usp}. The
range of the observability parameter, ¢, for which an informal fiscal system is chosen is larger for a

politician favoring group R than for a social planner who treats both groups equally.

Political pressure can lead the politician to finance public goods through bribery rather

than taxes even when it is not socially optimal because group R bears a higher share of the

2%6We abstract from the usual distortions on labour supply or consumption that taxes induce to focus on the
existence of informal system. Distortions that make formal taxes less desirable would make informal systems
relatively more desirable.

2’Note that, since Ap > Ag and Wp < Wy, assuming that this inequality holds for group R implies that it
also holds for group P.

#The equilibria in these two cases are characterized in Lemmas 9 and 10 in the appendix.
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formal tax burden under a proportional tax while valuing the public services relatively
less. This makes the informal policy relatively more attractive to that group. As a result,
the public service provision decreases relative to the social planner’s choice and the source

of funding (bribes) is socially inefficient.

Proposition 4 and 5 imply that both information frictions (moral hazard and adverse
selection) and political frictions (favoring one group of voters) can make informal fiscal
systems more likely. This highlights an important interaction between political and agency
frictions in the presence of informal fiscal systems. The existence of agency frictions makes
informal fiscal systems desirable (both for the politician and the social planner): it can be
optimal to incentivize dishonest bureaucrats to redistribute the bribes they take if they
cannot be prevented from taking bribes in the first place. But the presence of political
frictions exacerbates these incentives: a politician might prefer an informal fiscal system
even when the observability of public services is too low for informal systems to be socially
optimal (¢p < ¢sp). Since group R values the public service less than group P (Agr < Ap)
but bears a relatively higher share of the tax burden (Wgr > Wp), informal fiscal system
with a more equal distribution of bribes and lower public services are favored by group
R voters. In turn, informal fiscal systems create further agency distortions. Beside the
increase in adverse selection that these systems introduce, as discussed in Section 5.4.1,
the provision of public services is delegated to bureaucrats, so the public service can be

under provided and corruption increases.

Incidence. Informal fiscal systems will generally have a different incidence than formal
fiscal systems. In a formal system, the proportion of public services that is funded by
different groups simply corresponds to the amount of tax each group pays relative to the

total amount of taxes: Il.Formal = t*(vxt/;VXli/vp) = WRVIWP’ Vi € {R, P}. Each group therefore

bears a burden of tax proportional to their income. Instead, when the politician chooses
an informal policy, the proportion of public services funded by a group depends on the
amount funded by bribes. Since the tax rate is zero in the optimal informal system, the

Wit Lot . .
Al LI 1, Vi € {R,P}. When the rich are more

.. Informal _ 2
incidence becomes 7 = FWR W) e

politically-influential and the observability of public services, ¢, is large enough, the

politician chooses an informal system. This system leads the poor to bear a relatively

Wp
Wgr+Wp

higher fiscal burden (3 >

Wr
Wr+Wp

) compared to a formal system and the rich to bear a lower

fiscal burden (% <

). In this case, informal fiscal system are therefore regressive
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relative to formal fiscal systems.?

5.6 Discussion

The baseline model provides a framework for understanding when informal fiscal systems
emerge and how they operate. In this section, we explore several extensions explaining
how our model connects with related practices, such as user fees and informal taxation,

or exploring the robustness of our results to certain assumptions.

User fees as informal fiscal systems. User fees differ from informal fiscal systems in three
fundamental ways. First, explicit user fees are generally seen as legitimate, which implies
that bureaucrats would not typically be punished for asking citizens to pay them, unlike
bribes. Second, bureaucrats can condition access to the public service on the payment of
a user fee. This implies that, even implicit (illegal) user fees, can be more easily extracted
from citizens than bribes (as the bureaucrat has direct bargaining power) but also that a
citizen’s willingness to pay for a service puts an upper bound on the amount of rents that
the bureaucrat can extract from user fees. In an informal fiscal system, this might not be
the case if the bureaucrat extracts bribes from unrelated services. Finally, since the bribe
can be extracted from unrelated services, informal fiscal systems inherently allow for some

redistribution, which is not possible with user fees.

The first two aspects directly affect the baseline model. To understand their implica-
tions, we consider an alternative model in which bureaucrats cannot use bribes to fund
public services, but can instead charge a user fee. Charging the user fee comes at no cost to
the bureaucrat, unlike bribes, to reflect both the facts that they are seen as more legitimate
and that the bureaucrat has more bargaining power.*® However, like the bribes, user fees
relax the bureaucrat’s budget constraint for providing personal funding. The marginal

cost of the user fee to the citizen is the same as that of taxes, but, unlike taxes, user fees are

»More generally, if each group bears a cost 1; of corruption, the incidence of an informal fiscal system on

group i is . It is then also possible for informal systems to be more progressive than formal systems. If

the poor are more politically-influential and the rich pay a larger proportion of bribes than the poor, then the
fiscal burden can fall disproportionately on the rich relative to a formal system. Finally, if informal systems act
as de facto user fees they can have a more neutral incidence. For instance, if only petrol station owners benefit
from additional police patrols, providing free petrol is a way to privately fund the provision of policing. In
this case, the incidence of funding falls on the group who accesses the service, which is also the only group
that benefits from it, so informal system have no effect on redistribution.

9The assumption that user fees come at no extra costs is more applicable to explicit user fees than implicit
ones, but the intuition would continue to hold if the cost is just lower than that of bribes.
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only reflected in the public service indirectly through the bureaucrat’s choice of personal

funding.

We solve this model in Appendix Section A.2 and show that this model of user fees has
different implications than our model of informal fiscal systems. First, the fact that user fees
are easier to extract and more legitimate means that the cost of extracting them depends
less on the bureaucrat’s honesty. As a result, the politician does not necessarily face a
trade-off between forcing dishonest bureaucrats to redistribute bribes and encouraging
honest bureaucrats to take bribes, so the emergence of user fees does not necessarily
depend on the share of dishonest individuals in the bureaucracy (Lemma 3). Second, the
decision to re-select bureaucrats in the second period depends less on their honesty, so the
self-fulfilling aspect of informal fiscal systems (Proposition 3) is less important with user
fees. Finally, the amount of user fees that bureaucrats can extract, and therefore the rents

that they keep, is bounded by the value that citizens assign to the service.

The third distinction, that user fees do not allow for redistribution, is the most impor-
tant conceptual difference. To illustrate it, we apply our model of user fees to the case of
multiple groups presented in Section 5.5. Suppose that the public service’s benefits are
so low for group R that group R is not willing to pay a user fee to access it but group
P is willing to pay a user fee (i.e., A = 0 but Ap > 0).%. In that case, only group P
benefits from the service, and only that group indirectly funds the service through user
fees, so there is no redistribution (other than through formal taxes, which can be zero in
equilibrium). With informal systems instead, the bureaucrat could extract bribes from an
unrelated service which is valuable to group R and use these bribes to fund the service

which is valuable to group P, thus allowing redistribution.

In fact, this corresponds to several of the examples we document, which cannot be
described as instances of user fees. For instance, when bureaucrats fund food banks in
the Pakistan case, the users of the food bank receive the food for free and are therefore
not paying for the public service. Instead, these bureaucrats frequently obtain bribes from

delivering land titles, so the food banks are indirectly funded by wealthier land owners.

Relationship with informal taxation. Informal taxation and informal fiscal systems are
not mutually exclusive. In fact, our data from Pakistan shows that several of the services

are funded by both bureaucrats and local philanthropists (see Table 2 and Table 3).

31For instance, if the service is public healthcare, the rich might not be willing to pay for it if they can afford
better service from private providers.
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To understand the relationship between informal taxation and bureaucrat funding,
we extend our model in Appendix A.3 to allow citizens to contribute to the public service.
We assume that citizens can choose how much to contribute after observing whether the
government and the bureaucrat funding meet the minimum threshold . This captures
the fact that informal taxation can take advantage of local information available to the
local population but not to the government or the bureaucracy. On the other hand, we
assume that the citizen funding’s marginal cost is larger than that of taxes (p > 1). This
captures the fact that funding by citizens might not benefit from the economies of scale
of the government or the know-how of bureaucrats. The politician chooses the level of

formal taxes, 7, anticipating both the bureaucrat’s funding and the citizen’s funding.

We show that, in this model, informal taxation can co-exist with bureaucrat funding.
The bureaucrat still funds services in an attempt to signal his ability to the politician, while
citizens “top up” the bureaucrat’s funding to ensure the right level of public services are
provided. We show that, the lower the bureaucrat’s incentives are, the higher the level
of informal taxation. This suggests that informal taxation can complement bureaucrat
funding, especially in contexts where local information is important or the bureaucrat’s
incentives are not strong enough. If the cost of citizen funding, p, is too high, the politician
raises formal taxes to guarantee the service provision, without requiring informal funding

from either bureaucrats or citizens.

Heterogeneity in ability vs. heterogeneity in honesty. In the model, bureaucrats differ
both according to their honesty and their ability. Since bureaucrats know their honesty but
not their ability, the differences in the behavior of different types of bureaucrats depends on
their honesty. A natural question is therefore whether both dimensions of heterogeneity

are necessary.

In Appendix Section A.4, we show that heterogeneity in ability, in addition to honesty,
is essential for the model’s results, and that without this heterogeneity, informal fiscal
systems would be unlikely to arise. Indeed, there are several equilibria in which both
types of bureaucrats provide no funding at all. Moreover, the equilibria in which bureau-
crats do provide funding become sensitive to the assumption that the politician pays no
cost for replacing bureaucrats and has no intrinsic preferences for different bureaucrats.
Intuitively, without heterogeneity in ability, the politician’s re-selection decision becomes
independent of the bureaucrat’s performance, since performance does not provide any rel-

evant information about the politician’s expected second-period payoff. When re-selection
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is independent of performance, bureaucrats have no incentives to personally fund public

services to increase the likelihood that the citizens’” needs are met.

More generally, the heterogeneity in ability can create a trade-off for the politician
who might prefer to re-select a high-ability bureaucrat even if they are more likely to be
dishonest, as long as this bureaucrat can deliver much needed public services. While this
trade-off is muted in the model, as we assume that there is no corruption in the second
period, we show in Appendix A.4 that when the politician prefers to re-select an honest
bureaucrat (e.g., because bribe-taking is possible in the second period) but there is no
heterogeneity in ability, the bureaucrats would prefer not to fund any public services so
the only possible policy would be a formal policy. This suggests that informal policies
are likely to arise in contexts where there is a strong need for competent bureaucrats to
deliver public services and this need outweighs the potential costs of re-selecting dishonest

bureaucrats.

Patronage and collusion. A common feature of the contexts we study is the presence of
informal connections between bureaucrats and politicians. Two aspects of these informal
connections are relevant to our study. The first is collusion: politicians, or senior civil
servants, often expect to receive a portion of the bribes collected by bureaucrats (Brierley,
2020; Sanchez De La Sierra et al., 2024). The second is patronage: politicians might offer
valuable positions in the bureaucracy to influential citizens, or promote bureaucrats that
they are connected with, in exchange for political support (Colonnelli et al., 2020; Callen
et al., 2023; Toral, 2024). We consider two extensions of the model which incorporate

collusion and patronage, respectively.

In appendix A.5, we extend our model to force the bureaucrat to transfer a portion of
his bribes to the politician. This has two conflicting effects: on the one hand, it reduces
the marginal benefit of taking bribes since the bureaucrat does not get to keep all the
bribes. This makes the bureaucrat’s budget constraint more binding, reduces their public
service funding, and, as a result, makes informal systems less appealing to politicians.
On the other hand, since the politicians receives a portion of the bribes, she would like
to encourage bribe taking. This makes informal systems more appealing to the politician.
The presence of collusion therefore has an ambiguous effect on the existence of informal

fiscal systems.

In appendix A.6, we consider an extension in which the politician is connected to

some of the bureaucrats. When the politician re-selects a connected bureaucrat, she re-
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ceives some political benefit from retaining the bureaucrat independent of the bureaucrat’s
performance. When the politician is connected to the bureaucrat in office, patronage leads
her to re-select the bureaucrat even after poor performance. This reduces the bureaucrat’s
incentives to fund public services, and make informal fiscal systems less appealing. How-
ever, when the politician is not connected to the bureaucrat in office, but connected to a
bureaucrat in the replacement pool, the performance threshold for being re-selected can
increase which can lead the bureaucrat to increase her funding and make informal systems

more desirable.

Naive voters, responsibility for corruption, and lower cost of corruption to voters. In
the model, we assume that the marginal cost of corruption to citizens is greater than the
marginal cost of taxation: n > 1. This assumption captures the idea that corruption can
be more distortionary than taxes but also requires that the politician is held accountable
for all the corruption. In practice, the politician might be able to take credit for the public
services provided by bureaucrat, but avoid getting blamed by citizens for the bribes taken
by bureaucrats. Alternatively, corruption could be perceived by voters as being less costly
than taxes if they trust local bureaucrats more than the central government. Both cases
can be captured by assuming that < 1 in the politician’s objective function. In appendix
A.7, we show that, when 17 < 1, the politician’s incentives to implement an informal fiscal
system with high corruption increase. This change in incentives takes place through two
mechanisms. First, the politician is more likely to choose an informal policy with high
corruption than one with low corruption (i.e., the threshold on the share of dishonest
bureaucrats above which the politician prefers high corruption (v) decreases). Second, the
value of an informal policy with high corruption increases and therefore is more likely to
be above that of a formal policy (i.e., the threshold on the observability of public services

above which the politician prefers an informal policy (¢x) decreases).

Altruism and intrinsic motivation. Besides career concerns, another motivation for
bureaucrats could be altruism or intrinsic motivation. If altruism is uncorrelated with
honesty, one could simply re-interpret the function ¢F(e + 7) as capturing the intrinsic
motivation of the bureaucrat. Higher intrinsic motivation would make informal systems
more likely to be chosen over formal systems by the same logic as Propositions 1 and 2.
However, informal systems could now lead to the positive selection of intrinsically moti-

vated bureaucrats who provide more personal funding (but also still lead to the adverse
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selection of dishonest bureaucrats since their cost of funding services through bribes is
lower). If intrinsic motivation is positively correlated with honesty, there could be a sep-
arating equilibrium in which honest and intrinsically motivated bureaucrats personally
fund services and take no bribes, while dishonest bureaucrats with low motivation do
not fund services and take bribes. While these alternative motivations are plausible in
some contexts, they do not align well with responses to our surveys in Pakistan, where
none of the supervisors (and only 30% of the bureaucrats) reported concerns for the local

population as a reason for providing personal funding (Table 4).

Lower optimal tax rate. Assumption 2 implies that it is optimal to set the tax at the
maximum level, ¥, in a formal system and in the second period. One implication is that
the optimal tax in a formal system is independent of the observability of public services
which simplifies the proof of Propositions 1 and 2. Relaxing this assumption could mean
that the threshold on ¢ for an informal policy to be preferred may not be unique. However,
it would still be the case that an informal policy is preferred for a sufficiently high level of
observability, ¢. As ¢ increases, the private funding provided by bureaucrats ultimately
gets very close to the optimal formal tax while the cost of funding remains below it since

some funding comes from the dishonest bureaucrat’s existing bribes.

Welfare implications with low share of dishonest bureaucrats. Throughout Section
5.4.2, we focused on the case where the share of dishonest bureaucrats is high. When
the share of dishonest bureaucrats is low, the politician prefers an informal policy with
low corruption over one with high corruption. In this case, informal systems do not
lead to more adverse selection (Proposition 3) as both types provide the same amount of
funding.> The second part of Proposition 4 continues to hold, since public services can
be under provided when delegated to the bureaucrat, but the first part does not, since
the first-best also involves some redistribution from the bureaucrat which is not driven by
agency distortions. Proposition 5 also continues to hold as group R still benefits relatively

less from a formal fiscal system.

2However, this is partly driven by the assumption that there are no opportunities for corruption in the
second period. If there were, the dishonest bureaucrat would have more incentives to provide funding and
therefore be more likely to be retained.
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6 Conclusion

Developing countries worldwide face substantial hurdles in their attempts to provide
public goods. We describe a method through which some governments handle these
constraints: through an informal fiscal system in which local bureaucrats are expected
to finance public services out of their own pockets. We document the existence of such
systems in a large bureaucracy in Pakistan, showing that bureaucrats most likely make up

for these shortfalls in official funds through rent extraction.

Our model describes the conditions under which governments might prefer to im-
plement low formal taxes and encourage bureaucrats to fund public services. We show
that these systems are more likely to arise when corruption is widespread but the public
services that bureaucrats can fund are relatively easy to observe, and when politically
powerful groups bear a relatively larger share of the formal tax burden than of the cost of

corruption.

The existence of informal fiscal systems can explain the joint persistence of corruption
and low fiscal capacity. Because governments can rely on corruption to fund public
services, they have limited incentives to punish it and to invest in fiscal capacity. The
costs of such systems can be large, as (somewhat) legitimized rent extraction and low
monitoring may lead to high levels of corruption, even if some funds are returned in the
form of public services. Moreover, distributional consequences are unavoidable if only
some parts of the population are targeted for rent extraction and the ability of governments
toredistribute across space is restricted with necessarily local informal fiscal systems. How
and when such discretionary, informal systems transition to programmatic formal systems

are questions for future research.
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Table 2: Provision of public goods and services by local bureaucrats without official funds

Mean N SD

m @ 06
Panel A: Bureaucrat perspective
Whether local bureaucrats provide underfunded public services 0.82 750 0.39
(proportion who agree)
Proportion of respondents who reported a positive amount of funds supplied by:
Local bureaucrats 1.00 618 0.05
Government funds 0.02 618 0.15
Local philanthropists 030 618 0.46
NGO 021 618 041
Other 0.00 617 0.00
Share of local bureaucrat’s total expenditure
E)genditure on unofficial public services 1545 557 21.77
HH consumption 46.21 556 16.79
Children expenditure 2744 557 11.49
Travelling 13.60 557  6.60
Other 286 703 5.65
Panel B: Supervisor perspective
Whether local bureaucrats provide underfunded public services 098 35 0.14
(proportion who agree)
Proportion of respondents who reported a positive amount of funds supplied by:
Local bureaucrats 089 33 031
Government funds 078 33 042
Local philanthropists 091 33 029
NGO 015 33 037
Other 0.02 33 0.14
Local bureaucrat ever filed to be reimbursed for amount spent 0.08 28 027
Reason the government doesn’t provide 100 percent of the funds
It is the norm 094 29 025
They know local bureaucrats earn tips (bribes) 090 28 0.30
Philanthropists, NGOs can cover difference 0.70 25 047
Hard for government to raise funds through taxing and borrowing 027 29 045

Notes: Data is from two separate surveys of the local bureaucrats and their supervisors in 2020. Questions
were closed ended in both cases.
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Table 3: Heterogeneity in sources of funds

Foqd ;md
Flood Free log1§t1cs
control food to during

and relief ~ public  officer visits
Mean N Mean N Mean N

n @ 6 @ 6 (©

Panel A: Bureaucrat perspective

Whether local bureaucrats provide service 061 750 0.25 750 0.82 750
(proportion who agree)

Cost each time (PKR) -
If a 100 PKR is spent, how much of it is funded through:

148917 53 59022 612

Local bureaucrats” pockets - - 5295 55 83.61 613
Government funds - - 848 56 0.01 613
Local philanthropists - - 3188 56 934 613
NGO - - 654 56 7.08 613
Other - - 000 54 0.00 611
Frequency of activities

Once a year 0.00 449 0.09 187 0.07 617
Twice a year 0.00 449 0.12 187 0.10 617
4 times a year 0.00 449 0.01 187 0.12 617
Every month 0.00 449 0.00 187 0.63 617
Daily 0.01 449 0.77 187 0.00 617
Other (as per requirement) 099 449 0.00 187 0.08 617
Panel B: Supervisor perspective

Whether local bureaucrats provide service 089 33 090 34 093 35
(proportion who agree)

Cost each time (PKR) 2406250 8 165182 9 138045 9
If a 100 PKR is spent, how much of it is funded through:

Local bureaucrats” pockets 1290 21 1511 30 81.22 30
Government funds 7298 21 1055 30 850 30
Local philanthropists 1282 21 7313 30 9.11 30
NGO 176 21 121 30 050 30
Other 0.00 21 000 30 067 30
Frequency of activities

Once a year 058 29 045 28 0.09 31
Twice a year 006 29 012 28 0.08 31
4 times a year 000 29 0.09 28 016 31
Every month 000 29 0.00 28 033 31
Other 037 29 034 28 035 31

Notes: Data is from two separate surveys of the local bureaucrats and their supervisors in 2020. Except for
questions on costs, the rest were closed ended.
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Table 4: Reasons local bureaucrats are willing to spend out of pocket and public goods
and services

Mean N SD

m @ 06
Panel A: Bureaucrat perspective
Most important reason for spending out of pocket
If I don't, others in the service will have a bad opinion of me 0.62 613 0.49
It is important for people in my area to receive this good or service 030 613 046
It is part of my job description 0.01 613 0.12
If I don’t, my career service progression would be hurt 0.07 613 0.25
If I don't, I can face disciplinary action 0.00 613 0.00
Other 0.00 613 0.00
Panel B: Supervisor perspective
Reasons local bureaucrats are willing to spend out of pocket
If they don't, they can face disciplinary action 076 28 043
Reduced accountability if local bureaucrats engage in corruption 039 28 0.50
If they don't, others in the service will have a bad opinion of them 020 28 041
It is the norm 022 28 042
If they don't, their career service progression would be hurt 011 28 0.32
It is part of their job description 0.06 28 0.4
Other 0.05 28 023

It is important for people in their area to receive this good or service  0.00 28 0.00

Notes: Data is from two separate surveys of the local bureaucrats and their supervisors in 2020. Questions
were closed ended in both cases except for the option “Reduced accountability if local bureaucrats engage in
corruption”, which was volunteered by the supervisors.
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A Technical Appendix

A.1 Proofs of results in the text
A.1.1 Retention rule

Proof of Lemma 1. Suppose that the politician receives s = 1, then her belief about the

bureaucrat’s ability is:

Ps=1|lw=1u
TPe=1]lw=Du+Ps=1]w=0)1-p)
GF(t1 + e (H))u
OF(t1 + e (H)u + F0)(1 — )
¢F(t1 + €j(D))u
OF (1 + e, (D) + PF0)(1 — )

Plw=1|s=1)

—PO@=H|s=1)

+PO=D|s=1)

=1

The payoff from retaining this bureaucrat is therefore AF(7;(r = 1)) — 7;(r = 1). Instead,
replacing the bureaucrat gives a payoff of uAF(t;(r = 0)) — 7;(r = 0). The politician

therefore retains the bureaucrat since:
AF(t3(r = 1)) = 15(r = 1) 2 AF(15(r = 0)) — 75(r = 0) > uAF(75(r = 0)) — 15(r = 0)

Where the first inequality follows from the fact that 75(r = 1) maximizes AF(12) — 72 and

the second from the fact that u < 1.

Suppose instead that the politician receives s = 0. Then her belief about the bureau-

crat’s ability is:

Ps=0|w=1pu
Ps=0]lwo=1u+P(s=0|w=0)(1-pn)
(1= ¢F(t1 +ej(H)p
(1 - ¢F(t1 +ej(H))u+ (1 - $F(0))(1 — )
(1 - ¢F(t1 +ef(D))u
(1 - ¢F(t1 +ej(D))p + (1 - ¢F(0))(1 - p)

Pw=1]s=0)=

—PO=H|s=0)

+P(O =D |s=0)
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This probability is less than u since, for 6 € {H, D}:

(1= 9F(ti +€;(0) _ i )
(= (o +e@)p+ (- 9FONI —1) 14y 1 ="
1-py 1-up 1 .

VRN . < i 1= gEm e (@) & 0< ¢F (1 +e5(0))

The payoff from retaining this bureaucrat is therefore P(w = 1| s = 0)AF(t5(r = 1)) —75(r =
1). Instead, replacing the bureaucrat gives a payoff of uAF(z;(r = 0)) — 75(r = 0). The

politician therefore does not prefer to retain the bureaucrat since:

Pw=11]s =0)AF(t5(r =1)) = 15(r = 1) < uAF(15(r = 1)) — 15(r = 1)
< pAF(t5(r = 0)) — 75(r = 0)

Where the first inequality follows from the fact that P(w = 1 | s = 0) < u and the second
from the fact that 75(r = 0) maximizes uAF(72) — 72. The first inequality is strict whenever

71 + e1(0) > 0 for some 6 € {H, D}. O

A.1.2 Bureaucrat’s first period behavior

To prove Lemma 2, we prove the two more general lemmas below. We first define

- (<P#1Wz) —w1—c"(1,D) if ppwaf(¥) <1
W—wi-c(L,D) if puwa f(¥) > 1,

1 =

f%@%wﬁwWWRume%@)ﬁwmma
W —w if puwy f(V) > 1 v if puw, f(W) > 1.

Ty =

Using these thresholds, we can state the two Lemmas:

Lemma 4. Suppose that puw, f(W) <1,

o IfT < 11, ep(7) solves upws f (e +1) = c(e —wy, 0) and by (t) = e (t)—w1, VO € {H, D}.

o If1 € (11, T2], e},(7) solves upws f (ej,(t) + 1) = c(e},(t) —w1, H) and by, (1) = e}, (1) —w;

while ¢, (t) = f~1 ( ¢;w2) —tand b’ (1) = c"\(1, D).

o Ifr € (n, %) €y(1) = f7 (55 ) = 7, VO € (H, D), b}y (1) = (1, D), and by, (¢) = 0.
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o Ift>13,¢5(1)=0, VO € {H, D}, b} (1) =c'(1,D), bj,(1) = 0.

Lemma 5. Suppose that puwy f(W) > 1,

o If 1 < 7y, then, forall 0 € {H, D}, ej(t) = W — T if upwr f (V) = c¢(W — 7 —wy, 0) and

ey () solves upws f (e + 7) = c(e — wy, 0) otherwise. In both cases, by () = ep (1) — w;.

o If T € (11,72), then e} (1) = ¥ — 7 and b}, = ¢"'(1,D). Instead, e}, (1) = ¥ — 7 if
ppwzf(W) = ¢(W — 1 — w1, 0) and e}, (1) solves upws f (e + t) = c(e — w1, 0) otherwise

with by, (t) = e}, (t) — wy in both cases.
o Ift € (12, 13], theney(t) =W -1, VO € {H, D}, by, = c (1, D) and by, =0.

e Ift>13,¢,=0,V6 € {H,D}, b}, =c"'(1,D) and b}, = 0.

Proof of Lemma 4 and 5. Given a tax rate T and the politician’s retention rule from Lemma

1, the bureaucrat’s best response solves:

rrl}ax w1+b—-e+pupwrF(t+e)-C(b,0) st. 0<e<wi+b,0<b
,e

The Lagrangian is:
Le,b;y)=w1+b—e+pupwrF(t+e)—C(b,0)+ y(w1+b—e)

Where y is the Lagrange multiplier. The first-order conditions are:

dL(e,b)

% =-1+4+pupwyrf(t+e)—y =0
dL(eb) _ . 3
5 =1-¢b,0)+y=0

The second-order condition is satisfied since F is concave and C is convex (so —C(b, 0) is

concave). There are two cases:
1. Case 1: If the constraint does not bind, then by complementary slackness y = 0 and
the first-order condition with respect to e gives upw,f(t +e;) -1 =0.

(@) If upwyf(t)—1 <0, then upwrf(t+e)—1 <0foranye € [0, W —7]. Since f(7+
e)=0fore > W -1, then upwrf(r+e)—1=-1<0fore > ¥ —1. The objective

function is therefore everywhere decreasing in e and the unconstrained optimal
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ise* = 0. Given ¢* = 0, the constraint indeed does not bind, so in this case ¢* = 0

is also the constrained optimal.

(b) If upwrf(¥) -1 > 0, then ugpwyrf(t+e)—1 > 0 forany e € [0,V - 7], so
the first-order condition can never be satisfied since u¢w>f(t + ) — 1 is either
strictly greater than zero, if e < W — 1, or strictly less than zero, ife > W — 7 (as
powaf(t+e)—1=-1<0fort+e > V). In this case, the objective function
is strictly increasing in e for any e < W — 7 and strictly decreasing in e for any

e > W — 1, so the unconstrained optimal is ¢* = W — 1.

(c) If upwyf(t) =1 > 0 but upw,f(¥) —1 < 0, then the first-order condition is
satisfied for some e* € [0, W — 1] such that u¢w, f(7+e*) = 1. The unconstrained

optimal is therefore e* = f~1 (ﬁ) -1

We now turn to solving for the unconstrained optimal bribe level in order to charac-
terize when the budget constraint binds and to determine whether the unconstrained
optima above are also constrained optima. If the budget constraint is not binding
(y = 0), the first-order condition with respect to b gives c(b},, D) = 1 for type D but
is never satisfied for type H since c¢(b, H) > ¢(0, H) = 1 for any b > 0 (by convexity of
C). The budget constraint is therefore binding if e* > w1 + ¢7'(1, D) for 6 = D and if

e” > wy for O = H. We can then solve for the constrained optima:

(@) If upwaf(r) —1 < 0, the constraint never binds so the constrained optimal

personal funding is ej,(7) = 0 as described above.

(b) If ppwyf (W) —1 > 0, then the unconstrained optimal private funding is e* =
W — 7, so the budget constraint is satisfied if W — 7 < w; for type 0 = H and if
W —1 < wy+c¢ (1, D) for type 6 = D. When these constraints are satisfied, the

constrained optimal personal funding is therefore ej(7) = W — 7.

(c) If ppwyf(t) =1 > 0 but upw,f(¥) —1 < 0, then the unconstrained optimal

1
oW

f1 (Wlwz) —1<wpfor@=H,and f! (y¢>1w2) -1t <w;+c'(1,D)for O = D.

When these constraints are satisfied, the constrained optimal personal funding

is therefore ¢} (1) = f (m) -1

private funding is e* = f~! ( ) — 1, so the budget constraint is satisfied if

2. Case 2: If any of the solutions above violate the budget constraint, then the budget
constraint must bind at the optimal level of funding and bribe, so y > 0. We can

substitute the bribe into the bureaucrat’s problem by using the binding constraint:
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e = wy + b or, equivalently, b = e — w;. Substituting in the first-order conditions and

solving them simultaneously gives

(a)

(b)

powaf(t+e)=1+y =cle —w,0)

If upwy f (V) > c(¥ —t—wi, 0), then the objective function is increasing for any
e € [0,V — 7] even with the constraint binding so type 6 chooses the highest

possible funding level, e;(7) =W — 7.

If ppwyr f(V) < (¥ — 7 — wq, 0), then we use the intermediate value theorem
to show that there exists a value of e that solves u¢w,f(7 +e) = c(e — wy, 0).
Let LHS(e) = ppwof(e + 7) and RHS(e) = c(e — wy, 0). First note that LHS(e)
is decreasing in e since f is decreasing and RHS(e) is increasing in e since c is
increasing. We therefore need to show that LHS(e) > RHS(e) at the smallest
value of e and LHS(e) < RHS(e) at the largest value of e. We consider two cases

depending on whether the maximum value of funding is attained.

i. Suppose first that ugpw,f(¥) —1 > 0. In this case, the largest possible
value of e is the unconstrained optimal ¢ = W — 7. At this value of e,
LHS(e) = u¢pwy f(W)and RHS(e) = c(W—1—w1, 0). Since we are looking at
the case where pow, f (V) < c(W—-1-w1, 0), then LHS(W-1) < RHS(W-1).
At the smallest value of e such that the constraint binds, we can show that
LHS(e) > RHS(e) forboth 0 € {H, D}. We consider the two types in turns.
For 6 = H, the lowest value of e such that the constraint binds is e = w;.
At e = wy, we have that, Vt € [0,V —w1], LHS(e) = powrf(wy + 1) >
powa f(wi + W —wq) = ppwrf (V) > 1 = c(0, H) = RHS(e) where the last
inequality follows from the fact that u¢w,f(W) -1 > 0. For 6 = D, the
lowest value of e such that the constraint binds is ¢ = w; + ¢™'(1,D). At
e = w1 + c71(1, D), we have that, ¥t € [0, ¥ —w; —c'(1,D)|, LHS(e) =
powy f(wy +c¢1(1,D) + 1) > pdpws f (w1 +¢c1(1,D) + W —wy —c71(1,D)) =
powaf(W) > 1 = ¢(c7}(1,D),D) = c(w1 + ¢"}(1,D) — w1, D) = RHS(e)
where the last inequality follows from the fact that ppw,f(W¥) -1 > 0.
Therefore, since LHS(¢e) is decreasing in e and RHS(e) is increasing in
e, LHS(e) > RHS(e) at the smallest value of e and LHS(e) < RHS(e) at
the largest value of e, then by the intermediate value theorem, there exists

ep(1) € [w1+1{0 = D}c~Y(1, D), ¥ -] such that LHS(ej (1)) = RHS(ep (1))
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ii. Consider now the case where u¢w, (W) -1 < 0. In this case, the largest

possible value of e is the unconstrained optimal e = f! ( 1 ) - 7. At

upwy
this value of e, LHS(e) = u¢w,f (f‘l (y(;wz) -7+ ’l’) =1and RHS(e) =
c(f! (ud}wz) — 17— w1, 0). For type 0 = H, we have that c(f ! (M)lwz) -7

w1, H) > c(0, H) = 1since ¢ is increasing and since ¢(0, H) = 1,so RHS(e) >
LHS(e). Similarly, for type 6 = D, we have c(f ! ( 1 ) -17—-wi,D)>1.

w2
This follows from the fact that the constraint is binding ate = f~! (;) -,
ppwz
sothat f~! (Wlwz) —1 > wy+c~Y(1, D), which is equivalent to c(f (#(le ) -

T—1w1,D) > 1. At the smallest value of e such that the constraint binds, we
can show that LHS(e) > RHS(e) for both 6 € {H, D}. We consider the two
typesinturns. For 0 = H, thelowest value of e such that the constraint binds

is e = wi. At e = wy, we have that, V1 € [O,f‘1 (ullez) —wl], LHS(e) =

pwaf (i +7) > ppwaf (wr + 7 () = wi) = powaf (£ (7)) =
1 =1¢(0,H) = RHS(e). For 6 = D, the lowest value of e such that the con-
straint binds is e = wy + ¢~1(1, D). Ate = wy + c¢~'(1, D), we have that, V7 €

[O,f‘l (‘qule) —wy —c1(1, D)], LHS(e) = powaf (w1 +c H(1,D)+1) >

pows f (w1 +c¢71(1,D) + f1 (ud}wz) —wy — c‘l(l,D)) = udw,f (f—l (M)lm)) =
1=c(c'(1,D),D) = c(wy + c"X(1,D) — w1, D) = RHS(e). Therefore, since
LHS(e) is decreasing in e and RHS(e) is increasing in e, LHS(e) > RHS(e)
at the smallest value of e and LHS(e) < RHS(e) at the largest value of e,

then by the intermediate value theorem, there exists ej(7) € [wq + 1{6 =

D}c7Y(1, D), W — 7] such that LHS(ep (7)) = RHS(ep (7))

Finally, we map these results to the different cases in Lemmas 4 and 5. The four

possible cases in Lemma 5 correspond to all the cases where u¢pw, f (W) —1 > 0 above:

1. Ift < W—w; —c(1,D) = 14, the budget constraint of both types binds and the
solution falls under either case 2(a) or case 2(b)i above. For each 6 € {H,D}, if
pows f (W) > c(W—1—ws,0) (thatis,if T > W —wy —c~(upwy f(V), 0)), then ep(1) =

W — 1. Otherwise, e;(7) solves upwaf(e + 1) = c(e — w1, 0) and by (1) = ey (1) — ws.

2. If T € (\I’ —wy—c'(1,D),V¥ - wl], i.e, T € (11, 12], the budget constraint of the
honest type binds but not that of the dishonest type. So the honest type falls under
case 2(a) or 2(b)i above but the dishonest type falls under case 1(b). The honest type’s
private funding and bribe solve e}, (7) = WV — 7 if upwy f(V) > ¢(V — 7 — wy, 0) and
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ppwz f(er,(t) + 1) = cley, (1) — w1, H) if upws f (V) < c¢(¥ - 1 — wy, 0). In both cases,
b}, (7) = e}, (1) — wy. The dishonest type’s funding and bribe are: e} (7) = W — 7 and
by (1) =c71(1,D).

3. Ift e (W—wy, V] ie, 1 € (12, 73], neither types’ budget constraint binds so both fall
under case 1(b) above: e;(7) = W — 1, by, (D) = c™}(1,D), and by (H) = 0.

4. If t > W = 13, then f(t+¢) =0 forany e € [0, +0), so upwyrf(t+e)—1=-1<0.
Therefore both types choose e;,(7) = 0, by (D) = c’1(1, D), by, (H) = 0.

The four possible cases in Lemma 4 correspond to all the cases where u¢w, f(W)-1 < 0:

1. Ift < f‘1 ((Pylm ) —w1—c'(1,D) = 14, the budget constraint of both types binds. For
type 0 = H, upw, f(¥)—1 < 0implies upw, f (V) < c(W—-7—w1, H) sincec(e, H) > 1
so the solution falls under case 2(b)ii above: e}, () solves ugpwzf(e +1) = c(e —wy, H)
and by, (1) = ej,(1) — wy. For type 6 = D, the solution either falls under case 2(a) or
2(b)ii above. If upw, (W) > c(V — 7 — w1, D), then e}, (1) = W — 7. Otherwise, e, (1)

solves ppwy f(e + 1) = c(e — w1, D) and b}, (7) = e, (T) — ws.

2. If T € (f—l (Wlwz) w1 —c (1, D),f—1 (Wlwz) - w1], ie, T € (11, 12], the budget
constraint of the honest type binds but not that of the dishonest type. So the honest
type falls under case 2(b)ii above but the dishonest type falls under case 1(c). The

honest type’s private funding and bribe solve u¢wzf (e}, + 1) = c(ej; — w1, H) and

b}, (1) = e},(t)—w1. The dishonest type’s funding and bribe are: e}, (7) = 1 (nylwz) _
tand b}, (1) = ¢7!(1, D).

3. Ift e (f‘1 (Wlwz) - w1,f‘1 (¢Jw2)],i.e., T € (12, T3], neither types” budget constraint

binds so both fall under case 1(c) above: ey () = 1 (m) -1, b (1) = c™(1,D)
and by, (1) = 0.

4. Ift > f! ((;bylwz) = 13, then ugw, f(1) < 1 so case 1(a) applies: ey(t) =0, b, (D) =

¢71(1,D), bi(H) =0

Finally, we can rule out that there exist any other class of equilibria than those leading
to the three types of policies listed in Section 5.3. First note that, since the bureaucrat
is not aware of his own ability, his choice of funding and bribes cannot be conditioned

on ability. As a result, all equilibria must be pooling equilibria in which all ability types
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choose the same level of funding and bribes (i.e., b*(w, 0) = b*(«’, 0), Yo, @” € {0,1} and
e (w,0) =e*(w’,0), Yo, w’ €{0,1}).

We can first rule out any equilibria in which only one of the two honesty types (0)
contributes no funding. Suppose that, for a given 7, neither type of bureaucrat’s budget
constraint is binding. When the budget constraint is not binding, the bribes do not matter
for the choice of funding, so the marginal benefit and marginal cost of additional funding
is the same for both types. Since the optimal unconstrained funding is e* = f 1 (m) -1,

then if one type of bureaucrat finds it optimal not to contribute, it must be that the tax

level is such that 7 > f~! ( 5 :wz), so the other type’s optimal funding would also be

e = 0. Since w; > 0, the budget constraint is indeed not binding when e* = 0 so the
optimal funding is indeed independent of type. Second, we can rule out equilibria in

which the honest bureaucrat takes bribes but does not contribute. This follows directly

from the fact that ¢(0,H) = 1. Indeed, if the honest bureaucrat does not contribute,

*

H
bureaucrat’s budget constraint is not binding, then he chooses bribes b to maximize:

e;; = 0, then the bureaucrat’s budget constraint is not binding since 0 < wj. If the
wy +b —e+ upwrF(t +e) — C(b, H) subject to 0 < b. The objective function’s derivative
with respect to b is negative for any b > 0 since 1 — ¢(b, H) < 0 given ¢(0, H) = 1 and that

C(-) is convex.

Finally, we can rule out equilibria in which the dishonest bureaucrat takes no bribes.
Suppose first that the dishonest bureaucrat’s budget constraint is not binding: e* < wy. In
this case, the bureaucrat chooses bribes b to maximize: wq+b —e + ppw,F(7+¢e)—C(b, D).
The objective function’s derivative, evaluated at b = 0is 1 —¢(0,D) > 1 -¢(0,H) = 0.
Therefore, it cannot be optimal for the dishonest bureaucrat to set b = 0 when the budget
constraint is not binding. Suppose instead that the budget constraint is binding, then
the first-order conditions on e and b combined with the binding budget constraint, e =
w1y + b, imply that ugpw, f(t + wy +b) = c(b,D). If b = 0, then this condition becomes

powa f(t + wq) = c(0,D). Since the constraint binds when the unconstrained optimal

funding, e* = f -1 ( 3 leZ) — 7 is greater than w; + b, then when b = 0, a binding constraint
1

impliesf‘l (fPuwz)_T > w1, or equivalently uow, f(t+wi) > 1. Sincec(0, D) < c(0,H) =1,
then upwsy f(t+wi) > 1 > ¢(0, D) so the first-order conditions p¢ws f(t+w1 +b) = c(b, D)

cannot be satisfied at b = 0 and we must have b > 0.

As a result, the only possible equilibrium outcomes are the ones covered by the three

types of policies we define. ]
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A.1.3 Politician’s first period behavior

Proof of Lemma 3. Using Lemmas 4 and 5, we can substitute the bureaucrat’s best-response
into the politician’s expected payoff. We begin by simplifying this expected payoff by

substituting the second-period tax level:

Claim: Given assumption 2, 7;(r = 1) = 7;(r = 0) = V.

Proof. If the bureaucrat is retained, he is high-ability, so the second-period objective func-
tion is AF(t) — 7. The derivative of that function is Af(7) — 1 for any 7 € [0, V] and
-1 for any T > W. Given assumption 2, u < 1, and that f is decreasing, we have
Af(t) =1 > pAf(¥) -1 > 0 for any 7 € [0, V]. Therefore, AF(7) — 7 is maximized at
75(r = 1) = W. If the bureaucrat is not retained, the second-period objective function is
pAF(t) — 7. The derivative of that function is uAf(t) — 1 for any 7 € [0, W] and -1 for any
T > W. Given assumption 2 and that f is decreasing, we have uAf(7) =1 > pAf(¥)—-1>0
for any 7 € [0, W]. Therefore, uAF(t) — 7 is maximized at 7;(r = 0) = V. O

Therefore, the second-period expected payoffs are AF(7;(r = 1)) = 75(r =1) = A =W
when a high-ability bureaucrat is retained and uAF(75(r = 0)) — 75(r = 0) = uA — ¥ when

a new bureaucrat is drawn from the pool. We next proceed in three steps.

Step 1: First, we derive the slope of the first segment of the function V(7) (when

T € [0, 12]) for different values of ¢.

CASE 1: When ¢ < m, Ty = f‘l (@;‘11412) — w1 <0, so there is no value of 7 for

which the honest bureaucrat takes additional bribes and the informal policy with high

corruption can never happen. In this case, we define v = 1 so that v < v, Vv € [0, 1].

CASE 2: When m <¢< m,then T =f1! ((/)lez) —wy > 0and ¢puwy f (V) -

1 < 0so Lemma 4 applies. For 7 € [0, 72], e},(7) solves uows f (ej,(t) + 1) = c(ej,(t) —w1, H)

and by, (1) = ej,(1) — w1 while e},(1) = f1 ((/)ylm) — 7 and b}, (1) = ¢7!(1,D). Abusing

notation and denoting p(w) = P(w) and v(0) = P(0), the expected intertemporal payoff
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becomes:

v = > D uw@)v(o) [/\F(a)(’c +€3(1)) = T = nby(7) + GF(w(T + ej(1)))(A — W)

we{0,1} 0e{H,D}
+ (1= PF((t + e5(0)(uh - V)|
= v [uF(t + e, (1)) (A + G((A = W) = (uA = W))) + pd = W — b}, (1) — 7]
+(1=v) [F(t+e};(1) (A + p((A = W) = (uA = W))) + pA =W — b}, (1) — 7]

=v [yP (f-l (ﬁ)) (A+¢A1-p) -nc'(1,D) - T]

+(1=v) [uF(t + (1) (A + PA(L — ) = nlefy(T) —wq) — | + ud =¥
With U, := A + ¢A(1 — p), the derivative of V(t) with respect to 7 for 7 € [0, 12] is:

a‘gf) =v(-1)+(1-v) [Muzf (T +ey(1)) (1 +

dey (1) dey (1)
T )_ T _1}

This derivative is positive if and only if:

ae;(f)) ~ 9e(0)

i f e+ 0 1+ =52 240, 260)

pra 1>v (MUQf(T +ep;(7)) (1 t ot

Next, we show that ul f(t +e}, (7)) (1 + ae;{T(T) ) -1 aE;HT(T) —1 > 0. We first note the following

result:

de’ . . .
Lemma 6. Forany v € [0, 12], 1 + egT(T) > 0, where e;(’c) is as characterized in Lemma 4.

Proof of Lemma 6. From Lemma 4, we know thatwhen 7 € [0, 12], e},(7) solves ugwa f (e}, (7)+

7) = c(ey,(t) — w1, H). Differentiating both sides with respect to  gives:

de; (1) oe’ (1)
uow, (e, () + 1) (1 + gT ) = c'(e}(1) — w1, H) 51
Therefore, 1+ 2 — CEO-wn™E? o ¢'(:) > 0, f/(-) < 0 (by strict ity of
erefore, Ty N Cyeee) since , f y strict concavity o
F) and aegT(T) < 0. We can therefore conclude that 1 + 3egT(7) > 0 for any 7 € [0, 12]. m|

Since F is strictly increasing on [0, W], we know that f(7 +ej,(7)) > 0 forany 7 € [0, 72].

Therefore, given Lemma 6, ul f (7 +e3,(7)) (1 + ae;HT(T)) > 0 forany 7 € [0, 72]. Finally, note

thatby assumption 2, ul> f (e}, (7)+1) > puA f (W) > 1forany ej,(7)+7 < W. Moreover, since
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n > 1and H(T) <0,then1+ H(T) 36()

>1+7 . Therefore, uUs f (7 + e},(7)) (1 N aeH(T)) S

1% (1 + naea( ), which implies ulf (7 + e} (T)) (1 + agg’f)) - nagg’T(T) —1>0foranyt €

aeH(T) naeH(T) o yuzf(r +ei,() (1 N aeH(T))

) 500y« <001

[0, 72]. Finally, since ull f (7 + e},(7)) (1 +
n QeH(T)

— 1, this implies that ul>f(t + e},(7)) (1 +

Therefore, in this case, we can define:

ullo f (T + e},(7)) (1 + aeH(T)) n# -1
v = max (1)
T T * 19 ( ) 3 *( )
G[O, 2] uuzf("[ —+ eH(T)) (1 + eaHTT ) — T] eg’['[
ulz f (T + e;,(1)) (1 + aeH(T)) aef;{f) =1
v = min (2)
_ T * a ( ) a ‘( )
7€[0,72] #sz(’[ + eH(T)) (1 + eaHTT ) -1 egTT

We have that (1) v € (0,1) and v € (0,1) and (2) V(1) is increasing if v < v and decreasing
ifv>7.

CASE 3: When ¢ > iy, then 12 = W —w; > 0 and ¢puwaf(¥) -1 > 0 s0
Lemma 5 applies. For 7 € [0, 72], ej,(7) solves udpwzf(ey, (1) + t) = c(ej, (1) — w1, H) if
puowaf(V) < c(W — 7 —wy, H) and ej,(1) = WV - 7 if ppwof(V) > (W — 7 — wq, H) with
b}, (1) = e},(1) —wy in both cases, while e},(7) = W — 7 and b}, (1) = ¢71(1, D). The expected

intertemporal payoff becomes:
ulls [VF (W-17+1)+(1-v)F(t+ e;{(’[))]

V(t) =
plbF(W =74+ 17)-(1-v)n(¥ -1 —w)

Using F(W) = 1, this becomes:

ulls [v +(1-v)F(t + eI"{(T))]

ply = (1= v)n(¥ -t —wy) —vne~l(1, D)

o If upwrf (V) > c(W¥ —wq, H), then uopwy f (V) > c¢(V -t —wy, H) for any 7 € [0, 72],

so the derivative of V(7) with respect to 7 is: % = —-(1-(1-v)n). Thisis
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—vnc }(1,D) -t +pA - W if ppwy f(W) > c(W -7 —wy, H)

= (1 =v)n(e;(t) —wr) - vne '(1,D) -7 + pA =¥ if ppwyr f(V) < c(W — 7 —wyq, H)
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e . 3 . I
positive if and only if 1 < 1 — v or equivalently v < T Finally, note that when

a *
popwzf(W) 2 ¢(W -1 —wq,H), ej;, =V -1, 50 egT(T) = —1. Therefore, we can also

denote the threshold as ¥ and v since in this case:

. e\ ()
) plz f (1 + ey (1)) (1 + egTT ) - egf -1 n-1
vV=yY = =
= . e (D) _ e
WU f(z+ ey (o) 1+ Z82) -2

o If ppwrf (W) < c(W—-wi, H), then there exists some 7 € [0, 72] such that popw, f (V) <
c(W—-1—-wq,H)if T < 7and popwy (V) > c(W — 7 —wy, H) if T > 7. The derivative
of V(7) with respect to 7 is then:

V() _ |V D+@1-v) [ysz(T +e5,(7)) (1 + aE;HT(T)) - ae;iT(T) -

ot

4 ifr <%

-1-1-v)n) ift>7

Following the same logic as in Case 2, this is positive if v < v and negative if v > ¥

where the thresholds are defined as:

ulzf (T + e, (1)) (1 + aef;fm) - aeérm “1 -1
¥ = max4{ max det (1) dey (1) ’ (3)
7€[0,72] Huzf("[ + 8;{(7)) (1 + gT ) -1 SIT 1
mbf@+e;@D(1+&§ﬂ)‘ &gﬂ_l n-1
V= min<{ min de; (1) dej (1) ’ (4)
TE[O,TZ] ‘U.UZf(T + 6;_1(’[)) (1 + (I;T ) - T] g’l’ TI

Therefore, we conclude that in all cases, the first segment is increasing if v < v and

decreasing if v > v.

Step 2: Second, we show that the slope of the second segment of the function V(7),

(when 7 € [1, T3]) is negative.

1. If

m < ¢ < m, the function is equal to V(t) = ulF (f‘1 (rﬁ;}wz)) -

vne™Y(1, D) — 7 + uA — W. The derivative with respect to 7 is agiﬂ =-1<0.

2. If ¢ > m, the function is equal to V() = uUsF (W) —ve™}(1,D) — 7 + pA — W,
The derivative with respect to 7 is % =-1<0.

Step 3: Finally, we note that the function V(7) is continuous at 7 = 7. To see this,
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first note that V(1) is a continuous function of b, (7) and e (7). Second note that, since the
bureaucrat’s objective function U(b, e | 7) = w1 +b—e+upwrF(t+e)—C(b, 0) is continuous
in ¢, b, and 1, then by Berge’s theorem of the maximum, the maximizers bj,(7) and e} (7)
are continuous functions of 7 (since the maximizers are single-valued). Therefore, V(7) is
a composition of continous functions and is therefore continuous everywhere, including

at 7 = 17.

Therefore, we can conclude from steps 1 to 3 that,

1. When ¢ < I f( =7y, the only possible informal policy is an informal policy with low
corruption. Since we defined v = 1 in this case, then v < v for any v € (0, 1) so the

politician indeed prefers an informal policy with low corruption if v < v.

2. When —— s f(w 5 < ¢, we defined 7 and v as per expressions (1) and (2) or expressions

(3) and (4).

(@) If v < v, the first segment is monotonically increasing, so V(1) < V(1) for
any 7 € [0, 72] and the second segment is decreasing, so V(12) > V(1) for any
T € [12, 13]. Therefore, the first two segments are maximized at 7 = 7 on [0, 73],

which corresponds to an informal policy with low corruption.

(b) If v > 7, the first segment is monotonically decreasing, so V(0) > V(1) for
any 7 € [0, 72] and the second segment is decreasing, so V(12) > V(1) for any
T € [1, 13]. Therefore, the first two segments are maximized at T = 0 on [0, 73],

which corresponds to an informal policy with high corruption.

Finally, it is straightforward to show that in both cases, ¥ and v are increasing in 7. Indeed,

* P\ _ 260
pUaf(x + ¢y (0) 1+ Z52) - 20 -1 .

der (t dey (T - de; (T dey (T
pU f(z + ey () {1+ 242 ) - 25 U f(x + ey () (14 242 ) - 25

de; de; de;
and plf(t + e5,(1)) (1 + egT(T)) -1 egT(T) is increasing in 71 since egT(T) < 0. Since

* (1) des (1)
#sz(r+eH(T))(1+ i ) n—§—-1

O7 = Is increasing in 7 for each 7 then the maximum and the
H H
T

yuzf(TJreH(T))(lJr

minimum of that function are also increasing in 7.
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Proof of Proposition 1. Suppose that ¢ > and that, for any ¢ € [

1 1 1
pwa f (1) pwa f(w1)” ylvzf(‘l’)]’
v > V. The proof proceeds in two parts. We first derive the optimal tax rate on each
segment, the maximum value of each segment, and the condition for the informal policy
to be preferred to the formal policy. In the second part, we show that there exists a unique

threshold on ¢ for this condition to be satisfied.

. : 1 1 =
Part 1: There are two cases to consider. When Y, < ¢ < 02 f0D) then 7 =

I= (¢Jw2) —wy > 0 and puwrf(¥) —1 < 0 so Lemma 4 applies. When ¢ >

puwrf(¥)—1 > 0so Lemma 5 applies.

1
w2 f(9)

1. CASE1: m <¢p< m Using Lemma 4 we can substitute the bureaucrat’s
best-response into the politician’s problem. Recall that we defined U, = A+¢pA(1—p).

The politician’s problem becomes:

v [pUZF (f_1 (‘7’{11“’2)) - nc‘l(l,D)]
+(1 =) [ulloF(t + €,(1)) = nlej (1) —w1)| =T+ pd =W if 7 € [0, 12]

TEI[I(},a-F)iO)V(T) = uUxF (f‘1 ((pylwz)) —vnc(1,D) =t + A - W if T € [12, T3]
pUyF(t) — T —vne (1, D) + pud =W if T €13, V]
ply —t—vne™}(1, D) + puA =W ift>W

To solve this problem, we maximize each section of the function piece-wise and then

compare the maximum payoff on each section.

(a) For 7 € [0, 72], we know from Lemma 3 that when v > 7, the first segment is
decreasing in 7. Therefore the first segment is maximized at 7 = 0. If v > v, the

maximum of this segment is therefore:

_ 1 _
uF (f ! (W)) Uy —ne 1(LD)]
+ (1= v) [uF(ef;(0)Uz = 1(e};(0) = w1)] + pA =W

V)=v

(b) When 1 € [12, 13], the derivative of the payoff function with respect to 7 is
ag—f) = —1. This segment is therefore maximized at © = 7,. However, we
showed that V(0) > V/(72), so it is never optimal to set the tax in [12, 73].

(c) When 1 € [r3, V], the derivative of the payoff function with respect to 7 is
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% = uf(t)Up — 1. The optimal tax level is T = W since for any 7 € [0, V],
pf(oUz =1 = pf(t)A + uf ()AL —u) =1 > pf(r)A =1 > 0 (by assumption 2).
The third segment of the function V() is therefore increasing everywhere on

T € [13, V]. The maximum of this segment is therefore:

V(W) = uly - ¥ —vnc ' (1,D) + uA - ¥

(d) When 7 > W, the derivative of the payoff function with respect to 7 is % =-1

so the optimal tax level is T = W. The maximum of this segment is therefore

also: V(W) = ulp - W —vnc~ (1, D) + puA — .

To find the global maximizer, we therefore need to compare V(0) to V(¥). When

m <@ < m, the politician chooses an informal policy (t = 0 and e > 0) if

V(0) > V(W), that is if:

e
+UA =W > ulpF(W) =W —vne Y(1,D) + pd - W

= e ()

+ (1 = v) [uU2F(e};(0)) = 1(ef;(0) — w1)]

+(1-v) [yUZF(e;I(O)) —n(e;;(0) - wl)] > uly =W
6)

. CASE 2: ¢ > —L__ 1In this case, recall from Lemma 5 that the condition
pwz f (W)

ppwrf (W) > ¢(W — v — wq, 0) determines whether the honest bureaucrat provides

the maximum possible private funding W — 7 or an interior level of funding ex(7)

that solves ugw, f(e + ) = c(e — wy, 0).

(@) If upwrf (W) > c(W — 7 — wq, 0), the politician’s problem becomes:

ulF (W — 7+ 1) —vnc (1, D)
~1-v¥-1—w)—T+uA - W if 7 € [0, 2]
max V(1) =
rel0re) ulF (W —t+1)—vnc }(1,D)—t+puA =V  if 7 € [12, T3]
ulpF(t) =t —vne Y(1,D) + uA — W if 7> 13
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Since F(W) = 1, this can be written as:

pl = vne (1, D) = (1 = v)n(W — w:)
max V(t)=9 —(1-(1-v)))7r+pr-W if 7 € [0, 1]

T€[0,+00)

ull —vnc‘l(l,D)—T+yA—‘I’ ift>1

Since v > v, the first segment is decreasing in 7 so it is maximized at T = 0. The
second segment is decreasing in 7 and therefore maximized at 7 = 7, = W —w.
Therefore, itis optimal to set T = 0 when ¢p > m and popwy f(W) > c(W—-1-
w1, 0), so the politician prefers the informal policy (V(0) > V(¥ —w) > V(W)).

(b) If upwy f(V) < c(¥ — 7 —wq, 0), the politician’s problem becomes:

ull [vF (W—-1+7)+(1-v)F (e};() + T)]

—vne 1 (1,D) - A —vn(e;(t) —w1) —t+pud =¥ if 7 € [0, 1]
max V(t) =

T€l0+e0) ulpF (W =7+ 1) —vne ' (1,D) =7+ uA =W if 7 € [0, T3]

pUyF(t) — T —vne (1, D) + ud =W if 7> 13

Since F(W) = 1, this can be written as:

ully [v + (1 =v)F (e},(7) + )] = vne™'(1, D)
Te%i);) V(t) = (1 =v)nle (1) —wy) — T+ pd - W if T € [0, 15]

yuz—vnc‘l(l,D)—T+y/\—\I’ ift>1

i. For 7 € [0, 12], we know from Lemma 3 that when v > 7, the first segment
is decreasing in 7. Therefore the first segment is maximized at 7 = 0 and

its maximum is therefore:

V(0) =ull [v + (1 = v)F (e},(0))] = vnc™(1, D)
= (1 =v)n(e(0) —wr) + pAd - W

ii. When 7 > 1, the derivative of the payoff function with respect to 7 is
% = —1. This segment is therefore maximized at 7 = 7, = ¥ — w; and
since V(0) > V(12), it is never optimal to set the tax in the interval [7, +00).

Therefore when u¢w, (V) < c¢(¥ — t — wy, 0), the informal policy is also
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preferred to the formal policy (V(0) > V(¥ —wq) > V(¥)).

Hence when ¢ < it is better for the politician to choose the informal policy

1
pwz f(¥)”
with 7 = 0 if and only inequality (5) is satisfied (V(0) > V(¥)). Instead, when
¢ > m it is always better for the politician to choose the informal policy with

T=0: V(0) > V(¥ —wy) > V().

Part 2: Next, we show the result in the Proposition: that there exists a threshold qi_) H
such that the informal policy is chosen if and only if ¢ > ¢p. We do this in three steps.
Only the first step is necessary to show the existence of some threshold ¢y such that an
informal system is preferred if ¢ > ¢ . Steps 2and 3 are needed to show that this threshold
is unique. The complication in showing uniqueness stems from the fact that, when the
observability of public services (¢) increases, not only do the incentive of bureaucrats to
fund services increase, which makes informal fiscal systems relatively more valuable, but
the marginal value of increasing taxes to learn about the candidate’s ability also increases
(because taxes and ability are complement). This makes formal fiscal systems, with higher
taxes, relatively more valuable. These two opposite effects imply that the value of informal
systems relative to formal systems could be non-monotonic in ¢. We show that, if the
share of high-ability bureaucrats (u) is high, the value of learning about the correct type is
relatively lower, so the first effect dominates and the difference between the two systems

strictly increases in ¢.

1. Step 1: From Part 1, we can directly obtain that the politician prefers the informal

1 1
pwaf(wr)” pwz f(¥) |

policy at the highest value of ¢ €
Claim 1: At ¢ =1, V(0) > V(V¥).

Proof. This follows directly from Part 1, Case 2: when ¢ > and v > ¥, the

1
1w f(D)
informal policy is strictly better than the formal policy, V(0) > V(W -w;) > V(¥). O

2. Step 2: We rewrite inequality (5) as:

1

—(P‘UZUQ )) - 1) +(1-v) (F(E;I(O)) - 1)} -(1- V)n(g;{(o) —wi)>0 (6)

W+l [v (P (fl(

and show that, for m < ¢ < m, the left-hand side of inequality (6)
is increasing in ¢ if u is large enough and 7 is low enough. Let LHS(¢) = W +
ully [v (F (f—l (m)) - 1) +(1-v) (F(e},(0)) - 1)] — (1 =v)n(e},(0) — wr).
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Claim 2: LHS(¢) is increasing in ¢ for ¢ € [#wz}(wl), ywz}‘(\y))‘

Proof. The derivative of LHS(¢) is:

ILHS(¢)  dU, [V(P(f_l( 1 ))_1)+(1—v>(F(e;(0))—1)]

p 99 Putw
OF |52 ; ;
ol |v (f agfm)) +(1_V)8F(;,;(0)) _(1_V)n8e§1(;0)
This is positive if:
IF [ | gz IF(e;,(0) e, (0)
v [uls ( 8(5)4)# )) +(1-v) [yllz ;I; -1 e;¢
ou 1
> ya—(; [v (1 ~F (f—l (W))) +(1-v)(1- F(e;I(O)))] ?)

We first show that if ) is small enough, then the left-hand side of inequality (7) is
bounded below by a strictly positive number independent of u and ¢. For the first
term of the left-hand side of inequality (7):

dF (f‘;(g)qw}wz)) = ullof (f‘1 ((P:wz)) 2 (f_ll( 1 )) x_¢2:le

Puw:

plz

plh

e

Given U = A + ¢A(1 — p) and that f” is a continuous function on a compact set,

. ulz A
T S D R VPR T
_f f Puwy qb H=w, 2

Next, we show that if 1 is small enough, the second term on the left-hand side of
a *
inequality (7) is strictly positive. The second term can be re-written as: ull F(gfé)(o)) -
de; (0)  dey(0)
96~ = 799

( ullx f (e;(O)) - r;). By applying implicit differentiation to u¢w, f (e) =

71



c(e — w1, H), we obtain the derivative of ej;, with respect to ¢» and can show that:

dey, pws f (6;1)2

P - c’(ej; — w1, H) — uowa f'(e};) >0

Since f’(-) < 0 by concavity of F and c’(-, H) > 0 by convexity of C. Let

i = ullf (P).

If n <1, then ull> f(e7,(0)) —n > uls f (W) — n > 0 where the first inequality follows
from the fact that f(W) < f(e) for any e € [0, W) and the second directly from 1 < 7.
Therefore if 7 < 1], then the second term of the left-hand side of inequality (7) is
strictly positive. Note that the set of n € [1, 7]] is non-empty since A f (V) > uAf (V)
and puAf (W) > 1 by assumption 2, so 77 > 1.

Therefore, if ) < 1], the left-hand side of inequality (7) is bounded below by a strictly

positive number independent of u and ¢:

A

IF(e;0) _ 9e40)] g
171l cot3

20 1 9¢

+(1-v) [yllz

Finally, we show that the right-hand side of inequality (7) tends to 0 as u tends

to 1. Given Uy = A + ¢pA(1 — u), we have % = A(1 = p). Therefore, as p — 1,

¢
% — 0. The other terms on the right-hand side of inequality (7), f~! ( 3 lez) and

e;,(0), remain bounded since they are continuous functions of y on the compact set

[0, 1]. Therefore, the right-hand side of inequality (7) tends to 0 as u tends to 1.

We can therefore conclude that, if n < 7, there exists some u close enough to 1 such

that inequality 7 is satisfied. Let jiy the smallest value of u such that inequality (7)

is satisfied for any ¢ € given some 1) < 1]. m|

1 1
pwa f(w1)” pws f (V)

. Step 3: Finally, we show that, at the lowest value of ¢ € [ the value

1 1
pwa f(w1)” pwz f(\V)
of wy determines whether the politician prefers the formal of the informal policy.

Claim 3: At ¢ = inequality (6) is satisfied if and only if uUyF(wq) > pl —\W.

1
pwa f(w1)”

Proof. At = obos ery = ey = 7 (5ik; ) = w1, 50 LHS() = W + pulla (F(awn) - 1).
Therefore, LHS(¢) > 0 & ullxF(wq) > pl —W. O
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Suppose that v > ¥, n < 77 and y > [ig, then combining claims 1, 2, and 3, we can

conclude that:

1. If pUpF(wy) > pl; =W, LHS(¢) > 0 for any ¢ € [m,l]. So defining ¢ = 0,
we have that the politician prefers an informal policy with high corruption if and

only if ¢ > Py.
2. If yuzF(wl) < uly =W, then LHS(¢) < 0at ¢ = (Claim 3), LHS(¢) > 0 at

1 1 .
wwa f(wr)” pwo f (V) (Claim 2).
We can therefore apply the intermediate value theorem to conclude that there must

1
pwy f (w1)
¢ =1 f(‘lf)’ and LHS(¢) is increasing in ¢ for any ¢ € [

exist some (j_) H € (ywz}(wl) , #wzlf(\y)) such that inequality (6) is satisfied if and only if

¢ > ¢y. That is, the politician chooses an informal policy if and only if ¢ > ¢p.
This proves the statement in Proposition 1. m|

Proof of Proposition 2. Suppose that either (1) ¢ < or that (2) ¢ > butv <v

w2 f(w ) w2 f pewoz f(wr)
for any ¢ € [ f(w11)uwz’ f(\I/%ywz]' As for the proof of Proposition 1, we first solve for the

maximum of each segment and then show that there exists a unique threshold on ¢ such

that the politician chooses an informal policy if ¢ is above this threshold.

Part 1: From Lemma 3, we know that when ¢ < or when ¢ > but

1 1
i fw1) i fwr)
v < v, the politician prefers the informal policy with low corruption to the informal policy

with high corruption. Since the politician’s expected payoff is decreasing on 7t € [12, 73],

this segment is maximized at 72 = f -1 ( 1 ) —w1. However, if ¢ < then 7, < 0.

1
duw, wwa f(wr)’
In this case, the segment is maximized at © = 0. To determine whether the formal policy

is better than the informal policy, we therefore need to consider three cases.

1. CASE1: ¢ < In this case, the maximum of the informal policy is achieved

szf (w1)*
at 7 =0since 7o < 0:

V(0) = ul,F (f‘1 (—)) —vnc'(1,D) + uA - W

1
P2

The maximum of the formal policy remains the same as in Proposition 1:

V(V) = ully - W —vnc }(1,D) + puA =W
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Therefore, the informal policy is preferred to the formal policy if:

uUyF (f-1 ( )) > ull, - W (8)

Puw;

2. CASE 2: m <¢< W In this case, the maximum of the informal policy is

1
Puwz

achieved att =1 = f‘1 ( ) — w1 since 7 > 0:

V(1) = pllF (f‘1 (@)) -vne ' (1,D) - (f‘1 ( ) - wl) +Ud =W

Ppw?
The maximum of the formal policy remains:

V(W) = uly - W —vnc ' (1,D) + uA =¥

Therefore, the informal policy is preferred to the formal policy if:

)i o

3. CASE3: ¢ > m In this case, the maximum of the informal policy is achieved
at 7 = 175 = W —wj. We know from the proof of Proposition 1 (Part 1, Case 2) that the
formal policy is never optimal. In this case, the informal policy with low corruption

is optimal and the maximum expected payoff is:

V(W —wq) = uly —vne™}(1,D) — (W — wy) + uA = ¥

Hence when ¢ < m, it is better for the politician to choose the informal policy with

7 = 0 if and only if inequality (8) is satisfied. When ¢ € , it is better

1 1
poz f(@1) 7 pwy f(V)
for the politician to choose the informal policy with 7 = 1, if and only inequality (9) is

satisfied (V(0) > V(W)). Instead, when ¢ > m it is always better for the politician to
choose the informal policy with 7 = 7o = WV —wy: V(¥ —wq) > V(P).

Part 2: Next, we show the result in the Proposition: that there exists a threshold ¢,

such that the informal policy is chosen if and only if ¢ > ¢1. We do this in four steps.

1. Step 1: From Part 1, we can directly obtain that the politician prefers the informal

policy at the highest value of ¢ € [0, 1].
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Claim 1: At ¢ = V() > V(W).

Hwy f (w)”

Proof. This follows directly from Part 1, Case 3: when ¢ > m, the informal
policy is strictly better than the formal policy, V(t2) > V(). ]

. Step 2: We begin by rewriting inequality (8) as:

ully (F (f—1 (¢:wz)) —1) +W¥ >0 (10)

and show that, for ¢ < m, the left-hand side of inequality (8) is increasing in
¢ if u is large enough. Let LHS»4(¢) = ull (F (f"1 (Wlwz )) - 1) + .
Claim 2: LHS,4(¢) is increasing in ¢ for ¢p < m

Proof. The derivative of LHS,4(¢) is:

e E

This is positive if:
() T el ()

We first show that the left-hand side of inequality (11) is bounded below by a strictly
1 )) _ MoAd-p)

positive number independent of p and ¢. Note that uls f ( 1 (

of ! ( Wlﬂ}z) — 1
()

puwz Ppws

9‘021

and that X . Therefore,

1 ))‘9f (#wz)>/\ 1 1

lim pll -1 — >0
poi t 2f(f (sz 2

> — X
P wa [|f'llee w
Finally, we note that, as in the proof of Proposition 2, the first term on the right-
hand side of inequality (11) tends to 0 as u tends to 1 while the other terms remain
bounded. We can therefore conclude that there exists some i close enough to 1 such
that inequality (11) is satisfied. Let jir1 the smallest value of u such that inequality

(11) is satisfied for any ¢ < ]

1
pwa f(wr)
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3. Step 3: Similarly, we rewrite inequality (9) as:

e Al AT

and show that, for m < ¢ < m, the left-hand side of inequality (12) is
increasing in ¢ if y is large enough. Let LHS,p(¢) = ulls (F (f‘1 (m)) - 1) +W -
f—l (q)ylwz) + w1.

Claim 3: LHS;p(¢) is increasing in ¢ for ¢ € [uwz}(wﬂ’ uw;‘(‘l’))'

Proof. The derivative of LHS(¢) is:

2 ) e

IP I
This is positive if:

L o (i) el ) e

We first show that the left-hand side of inequality (13) is bounded below by a strictly

positive number independent of u and ¢. As above, note that ul f ( f1 ( <¢>ylwz)) =

A+PA(1-p)
Ppwr

0 () L1 1 1 (A + A1 = p) - dws
}B}T(“W (f (W))_l)zllf’ll quﬂwz( pw: )

1
TR

af - 1) t]w
and that g" 2) = 1 X —1—. Therefore,
¢ 1 pwz

(/\ HJQ) >0

Finally, we note that, as in the proof of Proposition 2, the first term on the right-
hand side of inequality (13) tends to 0 as u tends to 1 while the other terms remain
bounded. We can therefore conclude that there exists some u close enough to 1 such
that inequality (13) is satisfied. Let ji;o the smallest value of u such that inequality
(13) is satisfied for any ¢ €

1 1 ) O
uwa f(wy)” pwa f(¥) )

4. Step 4: Finally, we show that, at the lowest value of ¢ € [0, 1] the formal policy is
strictly better than the formal policy.
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Claim 4: At ¢ = 0, inequality (8) is satisfied.

Proof. At ¢ =0, ej; = e}, = 0 (since the marginal benefit of ¢ is 0), so LHS24(¢) =
W — ull < 0since ul, =W > 0. ]

Suppose that v < v and u > max{jir1, fir2} := fir, then combining claims 1, 2, 3, and 4

we can conclude by applying the intermediate value theorem that:

1. If uloF(wq) > ply -\, there exists gi_) L € [O, m] such that the politician prefers

an informal policy with low corruption if and only if ¢ > .

2. If ulrF(wq) < uly — W, there exists @L € [sz}(wl), ywz}(‘lf)] such that the politician

prefers an informal policy with low corruption if and only if ¢ > ¢.

This proves the statement in Proposition 2. |

A.1.4 Selection

Proof of Proposition 3.  From Lemma 1, we know that the politician retains the bureaucrat
if and only if s = 1. The probability that a bureaucrat of type 0 is retained is therefore
P(s = 1| e, by, ) = ¢F(ey + 7). When v > ¥ and the observability of the public
service is high enough, ¢ > ¢, we know from Proposition 1 that the politician chooses
an informal policy with 7* = 0 and from Lemma 4 that the bureaucrat privately funds
en(0) = f -1 ( L ) if dishonest and e}, (0) which solves ¢puws f(e;,(0)) = c(e;,(0) — w1, H)

ppwa
if honest. The probability that a dishonest bureaucrat is retained is therefore: P(s = 1 |

ey, by, T%) = udF (e},(0)) while the probability that an honest bureaucrat is retained is
P(s = 1| ej;, b}, T°) = u¢F(e;,(0)). We show that this probability is higher for a dishonest

bureaucrat:

P(s=11ep, by, ) 2P(s =1 e}, b}, 7m) & upF(e(0)) > upF(e;;(0))

e e5(0) > e, (0)

Note that e},(0) solves ¢puwsf(e},(0)) = 1 (provided that e},(0) < W) while e}, (0) solves
puwzf(e;,(0)) = c(ef;(0) — w1, H) (provided that e, (0) < W). Therefore,

c(ep(0) — wl,D)) o (6(6’;1(0) — w1, H)

Ppuw Puw ) =0

en(0) = (
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since f!is decreasing (by concavity of F) and c(-, D) < c(, H). Therefore, if e},(0), e,(0) <
W or if e,(0) < W and e},(0) = WV, then e},(0) > e,(0). If instead ej,(0) = e;,(0) = ¥, then

the two probabilities are equal. m|

A.1.5 Welfare

We first characterize the equilibria for a politician facing no moral hazard or adverse
selection. We define the cost of funding public services, denoted K, as the amount of
funds taken from voters (either in the form of tax or bribes) and used towards funding

public services (i.e., not kept by the bureaucrat).

Lemma 7. A politician who can impose b and e and perfectly observe 6 and w chooses a formal
policy withty., =W —-w1ifw =1, 135 = 0if w =0, by, = 0and ey, = wy. The expected amount

of public services is yrp = u\V and the expected cost of funding public services is Kpp = (W —w1).

Proof of Lemma 7.

Since the politician has perfect information, she selects a high-ability bureaucrat in
the second period and sets the optimal tax level at 1 = W — w, (since A f (W) > uAf\W¥) > 1
by assumption 2). The first-period choice of tax therefore has no effect on the second
period and we can ignore the second period when solving for the first-period choices. In
addition, since the politician can perfectly contract the level of bribe and tax, the honesty

of the bureaucrat is irrelevant for the politician’s problem.

If the first-period bureaucrat is low-ability, the public service cannot be delivered and
it is therefore optimal to set T = b = 0 and set any e € [0, w1]. If the first-period bureaucrat

is high-ability, the politician solves:
maZ( Vrp(e,7,b) =AF(t+e)—t—nb st e<wi+Db
e,T,

First note that we cannot have e < w;. If we did, then the politician could increase ¢ at no
cost to voters. For any given level of e such that e > wy, it is then optimal to always set the
budget constraint binding as otherwise the politician could decrease b further. Therefore,

e = b + wy and the problem becomes:

max Ve(t,b) =AF(t+b+wi)—7—-nb st.b>0
T,
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Since b and 7 are substitute in the production of the public service, the politician chooses
the funding method with the lowest marginal cost. Since > 1, the marginal cost of
funding the good through bribes is larger than the marginal cost of funding it through

taxes, so the politician sets b = 0, e = w1, and the optimal level of T which solves:
max Vpp(7,0) = AF(tT+w1) — 7
T

This function is maximized at T = W — w; since the derivative of the function above with
respectto 7, A f(T+w1)—1, is greater than zero forall 7 € [0, ¥ — w1]. This follows from the
fact that, forany 7 € [0,V —w1], Af(t+w1) =1 > pAf (W —wy +w1) -1 =puAf (¥)-1>0
where the last inequality follows from assumption 2. Therefore, the politician sets 7rp =
W — w1, brg = 0, and erp = w1. The amount of public servicesisy = WVifw =1and y =0
if w = 0, so the expected amount of public services is yrp = uW. The expected cost of

funding public services is Krp = (V¥ — wq). m|
Next, we compute the funding and bribe levels in the equilibrium with moral hazard

and adverse selection characterized in Proposition 1.

Lemma 8. When the politician chooses an informal policy with T, = 0, the expected amount of

bribes is b}, = ve l(1,D) + (1 - v)(e};(0) — wy) and the expected amount of public services is

uwv if puws f (W) > 1 and upws f (V) > (¥ — wy, 6)
yp = u (VW +(1-v)e;,(0) if ppwz (V) > 1 and ppwr f (V) < (W — wy, 0)
u (v IS (ﬁ) +1=V)e0)  if ppuwaf(W) <1

and the expected social cost of funding public services is:

n(\W —w) if puwzf(V) > 1and upws f (V) > c(W — w1, 0)
Kp =131 (vW+ (1 - v)ep,(0) —wi) if puwy f (W) > 1 and pudw, f (W) < c(¥ — wy, 6)

D (v (5 ) + A=y @ = 1) if uoaf(W) <1

When the politician chooses a formal policy with t, = W, the expected amount of bribes is
b, = ve™Y(1, D), the expected amount of public services is yp = W, and the expected social cost

of funding public services is Kp = V.

Proof of Lemma 8. The bribes and level of public services follow directly from Lemma 4
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(when pw, f(V¥) < 1) and Lemma 5 (when yw, (W) > 1) and the fact that 11 < 0 < 1
by assumption 1. The expected cost of funding public services is equal to the funding
required for the amount of public services provided, minus the portion funded by the
bureaucrats, multiplied by the marginal cost of the source of funding. Since the politician
cannot observe the type of the bureaucrat the public services are funded whether or not
they are delivered. The level of funding needed to fund an expected amount of services
pxy is therefore y. The portion funded by the bureaucrats themselves depend on whether

the private funding level is above or below their wage. If it is above, ¢}, > wj, then the

*

0
bureaucrat is the total amount of private funding, ej;,. The marginal cost of the source of

portion funded by bureaucrats is w;. If it is below, e}, < wj, the portion funded by the
funding is 1y if it comes from bribes and 1 if it comes from formal taxes. Since the funds only
come from formal taxes in the formal policy (as e;, = 0) the portion funded by bureaucrats
is 0 and the cost of funding uW¥ is W. In the informal policy, the funds are always above

the bureaucrats’ wage and come from bribes, which gives the result in the Lemma. ]

Proof of Proposition 4. To prove the first part of the Proposition, note that with no moral
hazard and adverse selection, the politician never chooses an informal policy (Lemma 7),
whereas she does for some parameter values when facing agency distortions, i.e. moral
hazard and adverse selection (Proposition 1). To prove the second part, we compare the
first-best outcomes from Lemma 7 to the outcomes with a politician who faces moral

hazard and adverse selection from Lemma 8.

1. When the politician chooses an informal policy, the expected amount of public

services is either lower than the first best, since u [v 1 ( (()ylwz) +(1- v)e;I(O))] <
u [V‘I’ +(1- v)el*{(()))] < pW = ypp, or it is the same as in the first best (when
yp = yrg = 4¥). When the amount is the same as in the first best, the cost of funding
these servicesis Kp = n(W —wq) > W —wy > u(¥ —wq) = Krp. The expected amount
of bribes in an informal policy is bp = ve™1(1, D) + (1 — v)(e};(0) — wq) (Lemma 8),
while the amount of bribes in the first best is brg = 0 (Lemma 7). Therefore, in this
case, agency distortions increase corruption and either strictly decrease the amount

of public services (yp < uW = yrp) or increase the cost of funding them (Kp > Krp).

2. If she chooses a formal policy, the expected amount of public services is yp = pW =
yrB, the expected cost of funding public services is Kp = ¥ — wy > u(W¥ — wq), and
the expected amount of bribes is bp = vc~Y(1,D) > 0 = bpg. Therefore in this case,

agency distortions increase corruption and increase the cost of funding.
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A.1.6 Political frictions

We first derive the equilibrium outcome when the politician maximizes the utility of group
R using the results from Proposition 1. We define vy as the equivalent in this model of ¥
in Lemma 3 and 7ng, ugr, and ¢r as the equivalents of 7, jig and (j_) H in Proposition 1 (see

the proof of Lemma 9 for the definition of these thresholds).

Lemma 9. Suppose that v > vg, 1 < nr and p > ugr. In equilibrium, a politician who favors

group R implements an informal policy with ty, = 0 if ¢ is large enough (¢ > ¢r). Otherwise,

she implements a formal policy with t} = ﬁ If the politician implements an informal
policy, the expected amount of public services is yr = U [v 1 ( 3 ylwz) +(1- v)el*{(O))] and the

expected amount of bribes is bg = ve™1(1,D) + (1 — v)(e};(0) — wy). If she implements a formal
policy, the expected amount of public services is yr = u\W and the expected amount of bribes is
br = vc~l(1,D).

Proof of Lemma 9. Let T = t(Wg + Wp) and UX = Ag + ¢Ar(1 — p). Using Lemma 4
to substitute the bureaucrat’s optimal actions into the politician’s objective function, we

obtain the following politician problem:

Joste (7 () - 20

+(1 = v) [uURF(t + €}, (1)) = 2(e}, (1) —w1)| - Tisgs + A - if 1 € [0, 2]

max V(1) =
7€[0,+00) ‘uLlfP (f‘l (m)) - vgc‘l(l, D) - TW]Z\%/—RWP +ud - if T € [12, T3]
yUfF(T)—TWZ\ENP —vgc‘l(l,D)+y/\—\I/ ift>13

The only differences in these expressions with those in the proof of Proposition 1 is that

the cost of the tax is multiplied by W;YS/VP to reflect the incidence on group R and the cost

of corruption, 1 is divided by two. We show that the Proof of Lemma 3 and Proposition 1

can be applied by simply redefining the thresholds on parameters.

First note that, following the argument in the Proof of Lemma 3, the first segment is

decreasing as long as v > vg, where vy is defined as:

. de’ (1) de’ (1) W
BUSf (¢ -+ e, (0)) (1+ 252 ) - 4240 — it
VR = max

€Ol U £ e (o) (14 P50 - 129
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Note that, unlike 7, it is possible for vr to be negative. This happens when uUXf(t +

de; de}
e, (7)) (1 + egT(T)) — % egT(T) — W]Z\-I/ﬁ/\/p < 0 for all T € [0, 72]. In this case, the first segment

is always decreasing. However, the denominator remains positive and larger than the

numerator. The first segment is therefore decreasing in 7 (and thus decreasing in ¢t) if and
only if v > vg, where vg € [0,1). Since the second segment is also decreasing in 7 (and
thus in ¢), the maximum of the first two segments is obtained at t = 0. The maximum

of the third segment is 7 = W, which implies t = ﬁ To see this, note that the

We . Given assumption
Wr+Wp p
3, UARf (W) — WR+WP > 0, so uURf(¥) - WR+W > 0 and therefore uUX (1) - WR+WP > 0

for any 7 < W. The segment is therefore increasing up to the maximum level of tax 7 = V.

derivative of the third segment with respect to T is pf (T)UY —

Finally, following the proof of Proposition 1, if u is large enough and 7 is small
enough, the politician chooses an informal policy if ¢ is greater than some threshold ¢r.

Specifically, the politician chooses an informal policy if:

o ()

The only differences with expression (5) in the Proof of Proposition 1 is that the last term

Wr

# (1) [HUE (5 0) = 2,0~ wy)| > U - Wi

(14)

is multiplied by % and that 7 is replaced by 7. Therefore, it is still the case that the

difference between the two sides is increasing in ¢ for u > ug and 1 < nr = 2uls f(¥)
1

W , the left-

. Finally, the

as in the Proof of Proposition 1. It is also still the case that, at ¢ =

hand side is lower than the right-hand side if yUXF(w1) < pUX -

W+W

left-hand side is greater than the right-hand side at ¢ = 1 when v > vg (which is now

2Wg
Wr+Wp

equivalent to > n(1 —v) when ¢puw,f (W) > 1). Therefore, we can conclude that,

if pURF(wy) > puk - WME/V , the politician always prefers an informal policy, while if
uURF(wy) < ply -

W:\iw , there exists qb r such that the politician chooses an informal

system if and only if ¢ > Pr. m]

We now solve the case of the social planner facing both moral hazard and adverse
selection. Letvsp, nsp and usp denote three thresholds that are equivalent to the thresholds

VR, Nr and pr in Lemma 9 but for the social planner.

Lemma 10. Suppose that v > vsp, n < nsp and u > usp. A social planner who maximizes
the sum of the utilities of the two groups but cannot impose b and e implements an informal
policy with t3, = 0 if ¢ is large enough (¢ > ¢sp). Otherwise, she implements a formal policy
with tg, = ﬁ When the social planner chooses an informal policy, the expected amount of

public services is ysp = U [v ! ( sz) +(1- v)eH(O))] and the expected amount of bribes is
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bsp = ve1(1,D) + (1 - v)(e};(0) — wy). When she chooses a formal policy, the expected amount

of public services is ysp = uW and the expected amount of bribes is bsp = ve~Y(1, D).

Proof of Lemma 10. Let t = t(Wgr + Wp) and UZSP = (AR + Ap) + ¢(Ar + Ap)(1 — p). Using

Lemma 4, the social planner’s problem becomes:

e (1 () v
+(1-v) [yLIZSPF(T + e, (7)) — n(eg, (1) — wl)]
max Vsp(7) = —T + (AR + Ap) = W if T € [0, 12]

T€[0,+00)

yUZSPP (f‘1 (q)ylm)) —vnc(1,D) = T+ w(Ar + Ap) =V if T € [12, T3]

uU;"F(t) =t —vne (1, D) + p(Ag + Ap) — ¥ if T > 13

The only differences in these expressions with those in the proof of Lemma 9 is that the
cost of the tax is multiplied by 1, the cost of corruption is 1 and the benefit of public
services is Ag + Ap. We can therefore follow the logic of the proof of Lemma 9 and apply

Proposition 1 by defining:

de’ de;
BUSP F(x + (o)) (14 2582) 250
Vsp = max T 4
E) d
7€[0,72] Hugpf(”[ +e},(1)) (1 + egT(T)) - eg’[(T)

and nsp = yugp f(W¥) then we can conclude that there exists ¢sp such that the politician

chooses an informal system if and only if ¢ > Psp. ]

Proof of Proposition 5. To prove the Proposition, we compare the conditions for a social
planner to choose an informal policy from Lemma 10 to the condition for a politician to

choose an informal policy from Lemma 9.

First note that v > vsp = v > vy since:

. de} (1) de} (1)
yugpf(HeH(T))(n 4o) - 20 -

Vgp = max
* de; (T) dey (T)
1€[0,12] [Juzspf(’l' + EH(T)) (1 + g’c ) B gT

. det (1) dey (1) W
BUE f(r -+ e (0) (1+ 52 - §750 — it
= max : y = VR
w0nl U f(r ey () (1+ 252 ) - 3R

1

dey, (1)
at

This follows from observing that, for any 7 € [0, 2], (1) f(7 + ¢},(7)) (1 + ) (from
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. . . . de;
Lemma 6) so the two functions are increasing in U, and LI25P > Uf and (2) egT(T) < 0so

the two functions are increasing in n and n > 7.

Second, note that n < nr = 1 < nsp since: Nr = 2yAR(1 + (1 —w)f(¥) < nsp =
2u(AR + AP)(1 + ¢(1 — ) f(W). Therefore, when v > vsp, 1 < g and p > max{ur, lsp},
the politician chooses an informal system when condition (14) in the proof of Lemma 9 is

satisfied:

e ()

Instead, the social planner chooses an informal system when the following condition is

Wr
Wgr + Wp

+ (1= v) [UURF(;,(0) = (e (0) - wn)| > ik - w

satisfied:

e ()

Next, notice that if the social planner prefers the informal policy, then condition (15)

+(1—v) [ul5PE(e},(0) - n(e;;(0) —wr)| > pl;P - (15)

implies that

W — (1= v)n(e;;(0) —wr) > pls? [v (1 -F (f-l (ﬁ))) +(1-v)(1- F(e;i(O)))]
Inaddition, since Ap > Ag, then U3 = (Ar+Ap)(1+¢p(1-p)) > (Ar+AR) 1+ (1—p)) = 2UR,

SO

1

¢#w2»)+<l—vM1—P@;m»ﬂ
1

-F
> 2uUR [v (1 -F (f‘1 (W))) +(1-v)(1- F(e;I(O)))]

W — (1= v)n(e};(0) — wr) > pUs? [v (1 ( ! (

Therefore, we have:

% (W — (1= v)n(e};(0) — wr)) > pUX [v (1 -F (f‘1 (@))) +(1-v)(1- F(e;{(O)))}

Finally, since W 5 1 (a8 Wgr > Wp), then
Y WrtWp =~ 2

WR
Wgr + Wp

- (-0 2650 - w1) > 5 (¥ - (A=) (0) — )

Therefore,

WR
Wgr + Wp

w-(1- v)g(e;(O) —w) > % (W = (1= v)(e};(0) - wy))

> uURk [v (1 —-F (f‘1 (@))) +(1-v) (1 -F(e};(0)))
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Which is condition (14). Therefore, since ¢r is the lowest value of ¢ such that inequality
(14) is satisfied and ¢sp is the lowest value of ¢ such that inequality (15), then ¢ > ¢psp =

¢ > ¢r, which implies that ¢sp > dr which proves the statement. |

A.2 User fees
A.2.1 Setup

To understand the connection between user fees and informal fiscal systems, we consider
the following model. Suppose that the bureaucrat can now set a minium fee, x, which the
citizen needs to pay to access the public service. The citizens chooses a level of user fee
K € [0, o) to pay, knowing that the service will only be available if ¥ > k but also that the
bureaucrat can use the user fee x to fund the service. We assume that bureaucrats cannot
use bribes to fund public services but instead can use the user fee paid by the citizen «.

The timing of the the baseline model is modified as follows.

1. The politician chooses a level of tax T anticipating how the user fees might increase
the bureaucrat’s funding but add an extra cost for the citizens. The second-period
problem remains the same as in the baseline model, but the politician’s first-period

problem becomes:

max AF(a(7 +ep(7, () 1k 2 1) = 7 = 1" (k) = nby(7, &' (1))

2. The bureaucrat sets a minimum user fee, k, for the citizen to access the service,
anticipating how this will affect the citizen’s choice of user fee, x*(x), and the bu-
reaucrat’s own funding of the service e*(7, x*(x)) and bribe-taking, b*(7, x*(x)), in

the final stage. The bureaucrat’s problem at this stage is:

max Wy +b+ k(1) = € (1,1 (1)) + ppwaF(x + (1,1 (1)) = C(b(x, ¥°(x)), 0)

st. 0<e<w;+x'(x), 0<b

3. The citizen observes the level of tax 7 and the minimum user fee k¥ and chooses how

much user fee, x, to pay towards the service anticipating how much the bureaucrat
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will want to fund given the user fee and tax, e;(’[, x). The citizen’s problem is:

max W(x) = AE@g,q) [Il{a)(T +ep(T,%x) 2 yIi{x 2 x} — T —x —nby(t, K)]

4. Finally, the bureaucrat chooses how much funding to provide for the public service,
e*(7, x*(x)), and bribes to take, b*(7, k*(x)), given the tax level, 7, and the user fee paid
by the citizen, k. We assume that the politician receives a signal based on whether
the bureaucrat met the threshold of public service provision, i, rather than whether
the public service was delivered, so the choice of x does not affect the signal received
by the politician. The user fee « is therefore either used to relax the bureaucrat’s
budget constraint or to increase the bureaucrat’s payoff, if the bureaucrat pockets

part of the user fees.

A.2.2 Bureaucrat’s choice of funding

By backward induction, we begin by solving the bureaucrat’s choice of funding and bribe

given some user fee x and tax 7. The bureaucrat chooses ¢ and b to solve:

n;ax w1 +b+x—e+ppwrF(t+e)—C(b,0)
e

st. 0<e<wi+x,0<0b

The choice of bribe is now independent of the choice of funding so can be solved
independently. Taking the first-order condition and following similar arguments as in
the proof of Lemma 2, the equilibrium bribes are by, (7, x) = 0 and b, (7, %) = c (1, D).

Regarding the choice of funding, if the budget constraint is not binding, then the first-order

Upwn
the constraint binds, then the optimal funding can be backed out from the constraint:

condition on e gives: u¢wyf(t + e) = 1. This implies that e = f~1 ( L ) — 7. If instead,

e” = w1 + k. We therefore obtain the following result.

Result 1: the bureaucrat’s choice of funding is independent of the bureaucrat’s honesty,

ey, (t,x) = e, (1, x) = e*(t, x), and satisfies:

0 ift> f1 (ﬁ)
e(t,x) =4 f! (ﬁ) -1 ifte (f_l (#4)1102) —wr =, f7 (Wlwz)]
Wy + K iffsf‘l(“(;m)—er
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A.2.3 Citizen’s choice of user fee

The citizen chooses how much user fee to pay. The citizen takes into account two con-
siderations. First, she anticipates that her user fee will influence the funding from the
bureaucrat. Second, she only gets the service if her user fee is above the minimum set by
the bureaucrat, k. We assume that the citizen is not forward looking and only chooses « to
maximize her first-period utility without taking into account its effect on the bureaucrat
selection for the second period. The citizen maximizes her expected payoff, given the

bureaucrat’s funding as follows:
max W(x) = 1{x > k} (UAF(t + €*(7, %)) — k — T — nEg[bj (1, )]

We can substitute e*(7, k) from Result 1 in the objective function, for different values of «:

1{x > x}) (uAF(7)) — k — T = nBo[b* (7, %)] Vi, if T > f! (qulwz)
W(x) = 1{x > x} (UAF(T + w1 + k)) — k — T = nEg[b*(7, k)] ifc < f1 (ynf)lwz) —wy—1
i 2} (AR + 7 (5 ) = ) == T= Bolb*(n, )] if e > f () —an =

Conditional on k¥ > x, the first segment is strictly decreasing in x. The second segment
can be either increasing or decreasing. If the maximizer is interior, it satisfies the following
first-order condition: uAf(7+w1+x)—1 = 0. The second-order condition is satisfied given

that F is concave. This segment is therefore maximized at x = ¥M := f~! (;—A) — (T4 w) if

K< fl (MLA) —(t+wy) < f1 (H‘PlWZ ) —w1—7. Finally, the third segment is also decreasing in

i —f-1(_1 : -1(_1
x and therefore maximized atx = f (yqbwz ) —w1—1, provided that f (sz ) —W1—T > K.

The objective function’s maximizer is therefore determined as follows.

Case 1: If T > 1 (m), then e* = 0, and the citizen pays the lowest possible user

fees such that the service is provided if the payoff from getting the service is higher than

the payoff from not getting it: uAF(t) — k — 7 — nEg[b*(7, )] = 0 — T — nEe[b*(7, )]

x if uyAF(7) > x
K(x) =
0 otherwise

Case2: Ift € (f‘l (uqilwz) —wy, f1 (yq,lm)], then « is always greater than (yq}m)_

w1 — 7 < 0. This means that the budget constraint never binds and e* = f* (m) -1

The citizen therefore pays the lowest possible user fees such that the service is provided if
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the payoff from getting the service is higher than the payoff from not getting it:

x  if yAF (f‘l (H(le)) 2K

0 otherwise

K'(x) =

Case3: If7 < f! ( m (lez) — w1, then the bureaucrat’s budget constraint binds without

any user fees as e* = f~! ( L

pipw:

) — 1 > wy. The citizen either pays the local maximizer

M = f -1 (HLA) — (T +w), the minimum user fee x or no user fee, depending on the relative

payoff of each option. We consider three cases.

1. If M < x, then the unconstrained optimal user fee is less than the minimum user
fee, so the citizen pays the minimum user fee provided that yAF(t + wy + k) — k —

T —nEp[b*(7,x)] = 0 — T — nEp[b*(7,0)] and no user fee otherwise, so

x fudF(t+wi+x) >k
K'(x) =
0 otherwise

2. If kM e (E, f -1 ( " q)lwz) — w1 — ’c), then the citizen wants to pay more than the min-

imum user fee but not so much that the bureaucrat’s budget constraint is relaxed,

so k*(x) = M = f -1 (}%A) — 7 —wy. Since k™ maximizes the objective function,

conditional on getting access to the good, for any x € [0, ! ( " qblm) - wy — T), then

paying ¥M is better than paying no user fee and not getting access to the service.

3. If kM > 1 ( " <le2) — w1 — 7, then the citizen wants to pay more than the minimum

user fee and ensure that the bureaucrat can provide the maximum funding possible,

sox*(k) = f1 ( m (lez) — wj — 7. This is also better than paying no user fees since the

objective function, conditional on getting access to the good, is increasing for any

KE[O,f_l( 1 )—wl—'c)inthiscase.

upwa

A.2.4 Bureaucrat’s choice of minimum user fee

The bureaucrat’s utility is strictly increasing in the user fee (since it contributes directly to
his utility and helps relax his budget constraint). As a result, the bureaucrat always sets

the minimum user fee at the maximum level that the user would be willing to pay.
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prpwa
accesses the service so sets the minimum fee at the highest level that the citizen is willing

Casel: If7 > f -1 ( 1 ), the bureaucrat is better-off when the citizen pays the fee and

to pay, i.e., x = uAF(7).

Case 2: If 7 € ( ! (M)lwz) —wq, f! (H qblwz)]’ the bureaucrat also sets the minimum

fee at the highest level that the citizen is willing to pay, i.e., k = yAF ( f1 (M)l—m) )

Case3: Ift < f -1 ( " qble) — w1, there are two possibilities:

1. If A < ¢pwy, then f1 (ﬁ) —(t+w) < f! (P(plwz) — (T + w1). This means that the

citizen values the provision of the good less than the bureaucrat does, and, as a
result, the citizen would not be willing to fully alleviate the bureaucrat’s constraint

(that is, e* = f~1 (m) — 1T > w1 + k*(x)), so the constraint is always binding and

e* = w1 + x*(x). In this case, x*(x) satisfies:

KM= f1 (#LA) —(t+wy) ifx<xM
K'(K) =1k if kM < x < UAF(T + Wy + k)

0 if k > UAF(T + w1 + k)

Note that ¥M is strictly less than the value of x such that x = pAF(t + w; + x).

M

This is because "' maximizes uAF(t + wq + ) — «, and this maximum is strictly

positive (otherwise ¥ = 0 would be optimal). As a result, uAF(t + wy + kM) — M >

0 = pAF(t + w1 + x) for x = pAF(7 + w1 + k). Finally, since yAF(t + w1 + k) — k is

M o kM

single-peaked, it is decreasing for k > x must be strictly less than the value
of k such that k = yAF(t 4+ w1 + k). As aresult, the optimal minimum user fee in this

case is k such that k = yAF (7 + w1 + k) (this value exists since F(-) is strictly concave).

2. If A > ¢wy, then f! (%A) —(t+w) > f! (#dlevz) — (7 + w1). This means that the

citizen values the provision of the good more than the bureaucrat does, and, as a

result, the citizen is willing to fully alleviate the bureaucrat’s constraint (that is, e* =

ppw fpwr
In this case, k*(k) satisfies:

f1 ( L ) — 1 < w1 +x*(k)), so the constraint is not binding and e* = f~! ( L ) - T

f—l (HL/\) ifE<f—1 (qulwz)—’[—wl
K'(K) =1k if 71 (m)—r—mSESy)\F(f‘l (u(blwz))
0 if x> uAF (71 (k)
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Note that £ (mlwz) —T—wy < uAF (f—l (ﬁ)) (given that the function AuF(x +
M

T + w1) is maximized and positive at M, it is positive for any k¥ <

1 M)
prpw

, and in

particular at x = f‘1 ( ) —T—w1 <K

= 1 s3]

. Therefore, the optimal x in this case is

Result 2: the value x that can be extracted from the citizen is proportional to the

citizen’s value from the public good, A, and is defined as follows

UAF(7) if 7> f ( - (ple)
o | (@) e (£ () - o £ ()
- xs.t. k = uAF(k + wy + 1) if’fsf_l(y(;m)—wl and A < ¢pw,
UAF (f‘l(#(;wz)) ifrsf‘l(#(;m)—wl and A > ¢pws

In particular, when A < ¢w,, the bureaucrat would want to provide a higher level of

funding but is constrained by the amount of user fee that the citizen is willing to pay.

A.2.5 Politician’s choice of fiscal system

To reduce the number of cases, we make two assumptions. The first assumption is similar

to assumption 2 in the baseline model:

Assumption 4. The marginal benefit of increasing tax at the maximum tax level \V satisfies

u(Uz = 1)f (¥) =1 > 0.

The second allows us to focus on informal policies with high corruption when the citizen

values the service relatively less than the bureaucrat:

Assumption 5. The derivative of the first segment of the politician’s payoff function when A < ¢pw,

is negative for any T € [O,f‘1 (Wlm) - w1]: p(Uz = A) f(w1 + T + k(1)) (% + 1) -1<0.
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The politician solves:

pUsF (w1 + T + k(1)) —vne™'(1, D)
—UAF (w1 + T+ x(7)) —T+pA =W ift<f1 (ﬁ) — w1 and A < pw;
ul2F (f‘l (@,ﬂm)) ~vne™(1,D)
max V(r) = —y/\F(f‘l(qb:wz))—T+y/\—\I’ ifTSf‘l(Wlwz)—wl and A > pw,
7€[0,+00) ulyF (ffl ((Wlwz)> _ Vncil(l, D)
—uUAF (f‘1 (¢le2)) —T+ur-w ifte (f‘l (H‘T}WZ) —wy, (u(i)lm
pUyF(t) — uAF(t) =T —vne (1, D) + uA =W ift € (f‘1 ((pyle) ,\I/)
ply — uA — 7 —vneY(1, D) + puA =W ifr>W

Where «(7) in the first segment solves k(1) = F (w1 + T+ E(’L’)).

The optimal tax within each segment is then:

1. First segment: if 7 < f_1 ( ) — w1, then

1
Frws

o If A < pwy, a‘giﬂ =u(Uz = A)f(wy + T+ x(7)) (ag_(;) + 1) — 1. Given assumption

5, this segment is decreasing so it is maximized at 7" = 0.

o If A > pwy, a‘;y) = —1, so this segment is decreasing and maximized at 7* = 0.

2. Second segment: if T € ( f -1 ( q)yle) —w1, f -1 ( 5 lez ) ), the derivative of the function

IV (7)

is =5~ = —1, so the segment is maximized at t* = f 1L

Puwr

— w1.

3. Third segment: if 7 € ( ! ((Wlwz) ,\I’), the derivative of the function is —a‘gf) =

Uz — A)f(t) — 1. Given assumption 4, this is positive for any 7 € (f‘l (@11702) , \I/),

sot" =W,

4. Third segment: if T > W, then the objective function is decreasing in 7 for any 7, so

=W,

As a result, the optimal tax is either t* =0 or t* = W.
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e If A < ¢wy, the politician chooses 7* = 0 if and only if:

u(Uz = A)F (w1 +x(0)) = vne (1, D) + A = W
> uUy = M)A =W —vne}(1, D) + A - W
& wUz = AF (w1 +x(0)) > p(Uz —A) =W
& W pul—A)(1-F (w1 +x(0)))

e If A > ¢w,, The politician chooses 7* = 0 if and only if:

B 1
S

> u(Uy —A)A -t - vnc‘l(l, D)+ puA =W

)) —vncY(1,D) + uA - W

& uly - A)F (f—l (ﬁ)) >pu(Us—A) -V

& W>ul-A) (1 -F (f_l ((1)/;02)))

and chooses 7 = W otherwise.

When 7° = 0, the bureaucrat redistributes all of the user fee towards the public service.
When 7° = W, the bureaucrat keeps all the user fee to himself. When A > ¢w,, the choice
of a user fee system vs. a formal system depends on the value that the citizen assigns to

the public service, A, rather than the observability of the service, ¢ (as in informal system).

Given these equilibria, the two results below follow directly from examining the

conditions for the optimal tax and the resulting equilibrium funding, e*:
Result 3: The optimal tax is independent of the share of dishonest bureaucrats v.

Result 4: The probability of being re-selected is the same for any 6 € {H, D}.

A.2.6 Redistribution with user fees.

Suppose that there are two groups, the rich, R, and the poor, P, as in Section 5.5. Assume

that Ap > ¢w,, while Ag = 0 < ¢pw,. Using the results above, we find that:

e Forgroup P,if W > u(Ux—Ap) (1 ~-F (f‘l ((7):“,2))) = u(l-u)pAp (1 -F (f_1 ((Plllwz)))’

then the politician chooses a system with user fees only, so 7* = 0 and the citi-
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zens from that group are happy to pay the minimum user fee which is equal to
k= uoF (£ (5

e For group R, assumption 5 no longer holds. Since Ag = 0, the derivative of the third

segment is decreasing everywhere, so the payoff function is decreasing for any 7. The
politician therefore chooses a system with user fees only, so 7* = 0, the bureaucrat
cannot extract any user fee so sets x = 0, and the citizens from that group prefer not

to access the service, so k*(x) = 0.

As a result, there is no redistribution between the groups: the rich do not pay any taxes
or user fees, while the poor pay a user fee that funds the service. With an informal fiscal
system, instead, the rich would have paid a bribe, b’é > 0, and this bribe would have been

partially used to fund the service.

A.3 Informal taxation

To understand the connection between informal taxation and informal fiscal systems, we
consider the following model. Suppose that the citizen can contribute some amount «
to the public service funding after observing the tax (7), bureaucrat funding (e), and the
need (/). We interpret this amount x as informal taxation: funds or contributions in kind
provided by the population separately from the government funding. The assumption that
they can observe the need before choosing their funding captures the fact that informal
taxation takes advantage of local information available to citizens but not necessarily to
the state. However, we assume that this funding comes at a marginal cost of p > 1. This
captures the fact that, unlike government and bureaucrat funding, the citizen’s funding
cannot take advantage of economies of scale or implementation experience. We solve this

model by backward induction, starting from the citizen’s choice of funding.

Citizen choice of funding. The citizen observes the tax (1), the bureaucrat funding (e),

the bureaucrat’s ability (w), and the need (i) and chooses x to maximize:
W(x) = Al{w(e + 1) + k¥ > i} — T — px — Eg[be]

If w(e + 1) > ¥, then this function is decreasing in «, so it is optimal to set ¥* = 0.

If w(e + 1) < 7, then the function is decreasing in x but jumps up discontinuously at
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Kk = i — w(e + 7). The maximum is therefore either attained at k = 0 or k = ¥ — w(e + 7).

In particular, the citizen chooses x = i/ — w(e + 1) if
A=1—p(y —w(e+1))—Eg[bg] > -7 —Eg[bg] © A > p(ij — w(e + 1))

and chooses k = 0 otherwise. To reduce the number of cases to consider, we assume that
A > py, so this condition is always satisfied. This implies that the citizen’s funding is

k*(t,e) = max{y — (e + 1), 0}.

Bureaucrat choice of funding and bribes. Note that, since only the tax and bureaucrat
funding are informative about the bureaucrat’s ability, the politician’s signal is not affected
by the citizen’s funding. As aresult, the signal structure and the bureaucrat’s incentives are

the same as in the baseline model, and the bureaucrat’s choices are the same as in Lemma

_1
Puwr

Lemma 4 applies and only informal fiscal systems with low corruption are possible. As

a result, the bureaucrat’s funding and bribes are: e;(T) =f -1 ( 1 ) -1, V0 € {H,D},

2. To reduce the number of cases, we assume that f -1 ( ) < min{wj, ¥}, so that only

P2
b (1) = c7'(1,D), and b}, (1) = 0 if T < £ ( 1 ) and e;(7) = 0, VO € {H,D}, b} (1) =

Puw?
c™'(1,D), bjy(1) =0if t > f! (

1
Puw )

Politician choice of tax. The politician’s re-selection rule is the same as in Lemma 1
and the second-period choice of tax is the same as derived in the proof of Proposition
1. Anticipating the bureaucrat’s funding e;(7) and the citizen’s funding x*(7, e), the

politician’s problem becomes:
max V(1) = {J(F(T +e) [/\ +(A =) -1 -nvcl(1, D)]

+(1-F(t+e))

j=tve 1—F(t+e)

A+(yA—\P)—T—nvc‘1(1,D)—/W p(g_T_e)f@d‘])

v
F(1- u)(A + (A = W)~ T —qel(1,D) - pz?f(ﬂ)d?)

7=0
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Case 1: When 7 < ! ( pwz) eg(T) = 1 (qbywz) — 7 so the problem becomes:

maxV(T) y( (f 1( uwz)) /\+(A—\I/)—T—nvc_1(l,D)]

[l ) |
Lyl ) )

A+ (uA = W) -t —nve(1,D)

Puwy Puwy

v
+(1- y)(/\ + (A =¥)—-1- qvc_l(l, D) - [ . p]jf(y)d]})
y:

Taking the derivative with respect to 7 gives a‘g(T) = -1 < 0, so it is optimal to set

7* = 0 on this segment.

Case 2: When 7 > f~! ( ) ep (1) = 0, so the maximization problem becomes:

Puwa )’

max V(1) :y(P(T) [/\ + (A=) -1 -nvcl(1, D)]

+ (1= F(1))

A+ (A =) -t —nvei(1,D) - / p(yy — 1) f(y()T)d]?])

W
+(1- y)(A + (A =V¥) -1 - nvc_l(l, D) - / . pyf(]})d]})
y:
Simplifying gives:
max V(1) =A — 7 —nqvc™}(1, D) + pu(l = WAF(7) + uA =W

v

v
- [ oa-orauai-a-w [ pisoas
7= 7=0

Taking the derivative with respect to 7 using the Leibnitz rule, gives:

W
a\;f) —1+u(l - wAf(t)—p [ (t-1) f(g)g—z + /y _ -1x f(g)dg]

=u(l - wAf(r) =1+ p[F(V) - F(1)]

This derivative is strictly decreasing in 7 (since F(-) is increasing and concave) but can be

positive or negative. There are three possible cases:
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If“f;y—;f”—1+p [1—F(f‘1 (m))] <0, then aV(T) <Oforanyt € [f‘l( 1 ),\If],

1

so the second segment is maximized at t* = f~! Pz )

If Mg [1 _F (f—l (4))] > 0and p(1 - WAF(W) - 1 < 0 then by the

Cuwz Pwr
intermediate value theorem, there exists T € [ f -1 ( ) ] such that ‘W(T)

&:O

T

1
puw?
and the segment is maximized at 7.

o I Hfﬁuiﬁb 1+p [1 -F (f_1 (m))] > 0and (1 - pAf(¥) -1 > 0, then aV(T) 50

forany 7 € [ 1 ( , \I’] , so the second segment is maximized at t* = V.

1
puw2

To simplify the analysis, we focus on the case where p(1 - u)Af (W) -1 > 0, so that the
second segment is maximized at 7 = W. In this case, the politician would choose 7 = 0

over 7° = W if and only if:

V(0) =A —nvc (1,D) + puA - W + y(F (f—1 (L)) A1 = p)

Ppws
v v
- aj | - 7£(7)d7
A (i1 (5 ) 7@ y) a- u)( [, pird y)
v
> V(W) = A~ W = e (1,D) + ud - W+ (1l — A — (1 - u)( / p?f@d?)
=
Or equivalently,
L i PO
1 Y O g P17 Ty || F 07| = 2+ (1 -
L 1 ¥ o
@\yzy(l_”)A(l_F(f1(¢#wz)))+ g:fl(m)p(y_f ((Puw ))f(y) y)
(16)

If this condition is satisfied, then the politician sets 7 = 0 and we have a system in

which (1) Bureaucrats fund services privately, since e* = f~1 ( ), (2) informal taxation

1
[
occurs with some probability (i.e. when i > e* or when w = 0), (3) there is no formal
taxation. If the condition is not satisfied, then we have a system in which bureaucrats
provide no funding, e* = 0 and informal taxation only occurs when the bureaucrat is

incompetent (w = 0).

Finally, note that a higher p increases the right-hand side of inequality (16) and there-
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fore makes a formal system with relatively little informal taxation more likely. This is the
case when the government’s expertise or the bureaucrat’s know-how are very valuable

which makes informal taxation relatively less attractive.

A.4 No heterogeneity in ability

Suppose that there is no heterogeneity in ability: both bureaucrats are high ability and
able to deliver the public service so @ = 1. We show that, in this case, there is a range of
equilibria in which neither type of bureaucrat funds public services. In addition, the only
equilibrium in which bureaucrats fund services does not survive a small perturbation of

the politician’s preference over the bureaucrat who is re-selected.

Proposition 6. Suppose that w = 1 for all bureaucrats. Then there exists a set of equilibria in

which e, =0.

Proof of Proposition 6. If all bureaucrats have the same ability, the politician is indifferent
between re-selecting the existing bureaucrat or firing the bureaucrat, independent of the
bureaucrat’s performance, y. Indeed, the politician’s expected utility from re-selecting the
bureaucrat in the second period is V(r) = max; {AF(7) - 1}, independent of the retention
rule used. Next, we show that, in this context, both types of bureaucrats funding no
public services is part of an equilibrium for any re-selection rule of the politician. Since
the politician is indifferent between re-selecting the bureaucrat or not for any signal s, the

following cases are possible:3

1. Suppose that the politician either always re-selects the bureaucrat for any s or never
re-selects the bureaucrat for any s. In these cases, the bureaucrat maximizes the
following expected utility by choosing funding e and bribes b in the first period:
u(e,b|0)=wi+b—-e+wy—C(b,0),subjectto0 < e < w;i+band 0 < b. Compared
to the baseline model, the term u¢w,F(7 + e) becomes w, since the bureaucrat is
always re-selected for the second period. The solution to this problem is eg(7) = 0,

br(t) =0and bp(t) = ¢71(1, 6) for any 7 € [0, 1 + o).

2. Suppose that the politician re-selects the bureaucrat if and only if s = 0. In this case,

the bureaucrat maximizes the following expected utility: u(e,b | 0) = w1 + wo(1 -

3If all bureaucrats were low ability, w = 0, then the public service would never be delivered so neither the
bureaucrats nor the government would ever want to fund public services.

%We focus on pure strategy equilibria for simplicity, but the logic would extend to cases where the politician
mixes between re-selecting and not re-selecting.
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¢F(t+e))+b—e—-C(b,0),subjectto0 < e < wy+band 0 < b. Since this function is
everywhere decreasing in e, the solution to this problem is also eg(7) = 0, by(7) =0

and bp(t) = ¢71(1,0) forany 7 € [0, 1 + o0).

3. Finally, suppose that the politician re-selects the bureaucrat if and only if s = 1.
In this case, the bureaucrat’s problem and therefore its solution are the same as in
Lemma 2, except for the fact that u = 1 (as the bureaucrat knows that they are of

high ability).

In the first three cases, the politician sets the tax level at the optimal formal policy level,
T = W (see first claim in the proof of Lemma 3). In the fourth case, the politician sets the
tax in the same way as in Propositions 1 and 2, depending on the value of v (where both
the optimal tax and the thresholds v and v incorporate the fact that p = 1). While the
politician weakly prefers the fourth equilibrium (strictly whenever an informal policy is
optimal), all four cases can be sustained as equilibria since the politician cannot commit to

a re-selection rule. O

Next, we show that the equilibrium that corresponds to the fourth case above breaks
down when we introduce small perturbation to the politician’s preferences. In particular,

suppose that the politician’s utility in the second period is now:

AF(t)—t+¢ ifr=1
Va(r) =
AF(t)—1 ifr=0

when re-selecting the incumbent, where ¢ # 0, but can be either positive or negative and

very close to zero.®

Proposition 7. For any ¢ # 0, the bureaucrat chooses eg(t) = 0 for any 6 € {D,H} in any

equilibria.

Proof of Proposition 7. 1If ¢ > 0, then the politician’s expected utility from re-selecting the
bureaucrat, AF(7)—1+¢, is strictly greater than her utility from replacing him, AF(7)—7. As
a result, there cannot be any equilibria in which the bureaucrat is not re-selected following

some realizations of the signal s € {0,1}. In particular, the strategy of re-selecting the

%A positive ¢ captures a small preference for re-selecting the first-period bureaucrat (e.g., if there is a cost
of firing them). A negative ¢ captures a small preference for replacing the first-period bureaucrat (e.g., if the
politician has a personal connection with a bureaucrat from the replacement pool).
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bureaucrat if and only if s = 1 (case 3 in the proof of Proposition 6) is not sequentially
rational for the politician. Since this was the only possible equilibrium in which the
bureaucrat could possibly choose ej(7) > 0 in equilibrium, then we can conclude that
there are no equilibria in which ej(t) > 0. Similarly, if ¢ < 0, the politician’s utility
from re-selecting the bureaucrat is strictly lower than her utility from not re-selecting him
for any s € {0,1}. As a result, there cannot be any equilibria in which the bureaucrat
is re-selected following some realization of the signal s, which rules out the strategy of
re-selecting the bureaucrat if and only if s = 1, the only possible equilibrium in which the

bureaucrat could choose ej,(1) > 0. O

Finally, we show that, even if the politician has a strict preference for selecting honest
bureaucrats, e;(7) = 0 for any T € [0, +o0) in any equilibria. Suppose that bribe-taking
is now possible in the second period. It is straightforward to show that, in the second
period, an honest bureaucrat would choose by(7) = 0, a dishonest bureaucrat would
choose bp(7) = c71(1, D), and both types would choose ej,(7) = 0. Given this behavior, the
politician’s expected utility in the second period is: V(r)=AF(t) -1 - nEg [bo(7) | 7].

Proposition 8. Suppose that bribe-taking is possible in the second period, then any equilibria

features no funding, ej,(t) = 0, in either period.

Proof of Proposition 8. Recall that both funding and bribe-taking are unobservable to the
politician. The politician can therefore only condition her re-selection decision on the
signal s she observes and her conjecture about the level of funding of different types of

bureaucrats.

Claim 1: In the second period, the politician sets 7, = W.

Proof. The benefit and cost of increasing tax in the second period is independent of the
availability of bribes in the second period. Givenassumption2, A f(7) > 1foranyt € [0, V].
In addition, the politician’s expected utility is A — 7 for any 7 € [W¥, +oo]. The optimal level

of tax is therefore ’L’; =W, O

Claim 2: Given the politician’s expected utility in period 2, she strictly prefers to
re-select the politician if and only if she believes the bureaucrat is strictly less likely to
be a dishonest bureaucrat than a randomly-selected bureaucrat: r = 1 if and only if

PO =D]s)<v.
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Proof. The politician’s expected utility from re-selecting the bureaucrat is: V(r = 1) =
AF(W) -t -n[P(@=H|s)x0+P(0 =D | s)bu(t)]. Her expected utility from replacing
the bureaucratis: V(r = 0) = AF(W) -7 — n[(1 =v) X0+ vbu(7)]. So she strictly prefers re-
selecting if and only if: V(ir=1)=A-1t-nP(0 =D | s)by(t) > V(r =0) = A=t —nvby(1),
or equivalently, P(60 = D | s) < v. o

Turning attention to the first period, there are three classes of possible equilibria (semi-
separating equilibria are ruled out because we only allow pure strategies). Note that, since
the politician cannot observe bribes, the only bureaucrat choice relevant for the politician’s

beliefs about the bureaucrat’s honesty is his equilibrium choice of funding e, (7).

1. Separating equilibria in which the dishonest bureaucrat funds more. Consider
equilibria in which e}, (7) > e},(7) for any 7 € [0, +00). In this case, P(s =1 | 6 = D) =
F(t +e(1)) >P(s =1| 6 = H) = F(t + e5,(1)). As a result, the politician’s posterior

belief about the bureaucrat’s honesty is:

P(s=1|60=D)
G=110=Dw+PG=110=H1-v) "

P(Op |s=1)= 3

The politician therefore re-selects the bureaucrat if and only if s = 0. Given this re-
selection rule, the bureaucrat’s objective function given some first-period funding e
and bribe b and second period bribe by g is u(e, b | 0) = w1 + (w2 +by,6(12))(1 - PpF(T+
e)) +b —e— C(b, 0). Since this function is everywhere decreasing in e, the solution

to this problem is eg(7) = 0, by (1) = 0 and bp(t) = ¢"}(1, 0) for any 7 € [0, 1 + o0).

As a result, e},(1) = ej,(t) = 0, which contradicts the premise that e},(7) > e}, (7).

This class of equilibria therefore cannot exist.

2. Separating equilibria in which the honest bureaucrat funds more. Consider equi-
libria in which ej,(7) > e},(1) for any 7 € [0, +o0). In this case, P(s =1 | 6 = D) =
F(t+ep (1)) <P(s =1| 6 = H) = F(t + ¢j,(1)). As a result, the politician’s posterior

belief about the bureaucrat’s honesty is:

B Ps=1]|60=D)v <
“Ps=1]0=Dw+Ps=1]0=H0A-v) "

P(Op |s=1)

The politician’s re-selection rule is therefore to re-select the bureaucrat if and only
if s = 1. Given this re-selection rule, the bureaucrat’s objective function is u(e, b |

0) = w1 + (w2 + bye(12))pF(t +e) + b —e — C(b,0). We can solve this problem
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by following the steps in Lemma 2. The only difference with Lemma 2 is that, in
addition to having a lower marginal cost of taking bribes, the dishonest bureaucrat
also has a higher marginal benefit of being re-selected than the honest bureaucrat
as wy + by o(12) = wy + ¢ }(1, D) > wy. We can therefore show that, in this case too,
the dishonest bureaucrat’s funding is weakly higher than the honest bureaucrat’s
funding for any 7 € [0, +c0). As a result, e},(1) > e}, (1), which contradicts the

premise that e}, (t) > ef,(7). This class of equilibria therefore cannot exist.

3. Pooling equilibria. The final possible class of equilibria are ones in which both
types of bureaucrats fund the same amount of public services: e},(7) = e}, (7), for
any 7 € [0,+c0). In thiscase, P(s = 1| 6 = D) = F(t+e,(r) =P(s =10 =

H) = F(t +¢},(7)). As aresult, the politician’s posterior belief about the bureaucrat’s

P(s=1|0=D)v
P(s=1|0=D)v+P(s=1|60=H)(1-v)

indifferent between re-selecting and replacing the bureaucrat.

honesty is: P(0p | s = 1) = = v. The politician is therefore

Following the logic of the proof of Proposition 7, the equilibrium funding is e, = 0 for
any 6 € {H, D} when (1) the politician re-selects the bureaucrat for any s € {0, 1}, (2)
the politician replaces the bureaucrat for any s € {0, 1}, or (3) the politician re-selects
the bureaucrat if and only if s = 0. When the politician re-selects the bureaucrat if
and only if s = 1, the bureaucrat’s objective function is the same as in case 2 above. As
a result, the dishonest bureaucrat would provide a strictly larger amount of funding
than the honest bureaucrat, thus contradicting the premise that ej,(7) = e},(t) for

any 7 € [0, +00).

As a result, the only possible equilibria are pooling equilibria in which (1) ef,(7) =
ey, (t) = 0, for any 7 € [0, +0), (2) bj,(7) = 0, bj,(1) = ¢~ (1, D), for any 7 € [0, +00), and
(3) the politician either never re-selects the bureaucrat, always re-selects the bureaucrat,

or re-selects the bureaucrat if and only if s = 0. m|

A.5 Collusion between the bureaucrat and the politician

To analyze the role of collusion between the bureaucrat and the politician, we consider the
following model. Suppose that the bureaucrat is required by the politician to transfer a
proportion 7 € (0, 1) of every rupee of bribe he takes back to the politician. However, the
bureaucrat remains punishable for the entire size of the bribe he takes. This modification

changes the baseline model in two ways.
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First, the bureaucrat’s problem becomes the following;:
max w1+ (1-m)b—e+upwrF(t+e)—C(,0) st. 0<e<wi+(1-mb,0<Db
e

Second, the politician’s per-period payoff function now includes an extra term which

captures the portion of bribes obtained from the bureaucrat:

/\—Tt—T]bt+T(bt 1fyt2]?
ve(ye, T, by) =
-1 — by + by ify: <y

To reduce the number of cases, we assume that m <o < m and u¢w, f (V) >
c(¥ — w1, D), which implies that the bureaucrat never chooses a level of funding sufficient
to guarantee that the citizens” needs will be met but that there are some values of 7 for
which the honest bureaucrat would want to take additional bribes (i.e., Case 2 of the
proof of Lemma 3). In addition, we assume that the marginal cost of taking bribes for the
dishonest type at b = 0 is low enough that the dishonest bureaucrat always wants to take
some bribes no matter the share it has to redistribute to the politician: ¢(0,D) < 1 — 7.
We also change the normalization of the honest bureaucrat’s marginal cost at b = 0 to
c(0,H) = 1 —  to make it consistent with our baseline case. Finally, we focus on the case
where the share of dishonest bureaucrats is high enough that the politician prefers an
informal policy with high corruption to one with low corruption (the relevant threshold

on that share is defined formally below).

In this alternative model and under these assumptions, we show the following result:

Proposition 9. A higher portion of bribes shared with the politician, mt, weakly decreases funding
by the bureaucrats for any given level of tax and can either make informal fiscal systems more or

less desirable.

Proof of Proposition 9. We first note that Lemma 1 remains unchanged in this new model

since there are no opportunities for bribes in the second period.
Next, we show that Lemma 4 becomes:

Lemma 11.

e—wq £V
o Ift < 1y, ep(7) solves ppwyf(e + 1) = a4 i‘_"n’g) and by (t) = w, VO € {H,D}.
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c 6;_1(’[_)—101 H )
o If T € (11, T2, €},(1) solves ppwaf(ej,(7) + 1) = Q and b}, () = eH(lT_);wl while
e (1) = f1 ( ¢;w2) —Tand b,(7) = c"'(1 -7, D).

o Ift € (1,13, €5(0) = f7 (5k5) = T, VO € {(H, D}, by, (1) = 71 = 7, D), and
bi,(7) = 0.

o Ift>13,¢5(t) =0, VO € {H,D}, b},(7) = c ' (1-m,D), bi,(t) = 0.

Where’cl:f‘l( 1 )—wl—(l—n)c‘l(l—n,D), ’czzf‘l( 1 )—ZU1,a1’1dT3=

Pw; Ppw2
-1(_1
f (¢#wz )

Proof of Lemma 11. We build on the proof of Lemma 4 but incorporate the additional (1—7)

term in the budget constraint and the objective function. Given a tax rate 7 and the

politician’s retention rule from Lemma 1, the bureaucrat’s best response solves:
rrl},aex w1+ (1-m)b—e+pupwF(t+e)-C(b,0) st. 0<e<w;+(1-mb, 0<b
The Lagrangian is:
Le,b;y)=w1+ (1 -m)b—e+ upwrF(t+e)—C(b,0)+y(wi; + (1 -m)b —e)

Where y is the Lagrange multiplier. The first-order conditions are:

—al:;i'b) = -1+ pupwyrf(t+e)—y =0
81:&(2’” =1-n—-c(b,0)+y(1-1)=0

The second-order condition is satisfied since F is concave and C is convex (so —C(b, 0) is

concave). There are two cases:

1. Case 1: If the constraint does not bind, then by complementary slackness y = 0 and

the first-order condition with respect to e gives upwf(t +e;) =1 =0.

(@) If upwyrf(t)—1 <0, then upw,f(t+e)—1 <0foranye € [0, W —1]. Since f(7+
e)=0fore > W —1,then upwrf(r+e)—1=-1<0fore > ¥ —1. The objective
function is therefore everywhere decreasing in e and the unconstrained optimal
is e* = 0. Since the constraint does not bind at ¢* = 0, this is also the constrained

optimal.
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(b) If upwyf(r) =1 > 0, then the first-order condition is satisfied for some e* €
[0, ¥ — 7] such that u¢w, f(7 + e*) = 1. The unconstrained optimal is therefore
er = f1 (y (;wz) — 7. Recall that we assume that u¢w, f (W) — 1 < 0 throughout,
so these are the only two possible cases.

We now turn to the optimal unconstrained bribe. If the budget constraint is not
binding (y = 0), the first-order condition with respect to b gives c(b7,,D) =1 -1
for type D but is never satisfied for type H since c¢(b, H) > ¢(0,H) = 1 — 7 for
any b > 0 (by convexity of C). The budget constraint is therefore binding if e* >
w1 + (1 —m)c(1 —n,D) for 6 = D and if e* > w; for 0 = H. Solving for the

constrained optima:

(@) If upwyf(r) —1 < 0, the constraint never binds so the constrained optimal

personal funding is e;,(7) = 0 as described above.

(b) If upwyf(t) —1 > 0, then the unconstrained optimal private funding is e* =

f—1 (M)le) — 1, so the budget constraint is satisfied if f -1 (ytblwz) — 17 < wy for
0 =H, and f! (Hqng) -1 <w+(1=mn)c'(1-m,D)for 6 = D. When these

constraints are satisfied, the constrained optimal personal funding is therefore
Q(T) f ([J(sz) - T.

. Case2: If the solution above violates the budget constraint, then the budget constraint

must bind at the optimal level of funding and bribe, so > 0. We can substitute the

bribe into the bureaucrat’s problem by using the binding constraint: ¢ = wy +(1-m)b

S Substituting in the first-order conditions and solving them

or, equivalently, b =

simultaneously gives

c (e—wll 6)

powaf(t+e)=1+y= 1

1-m

We can use the intermediate value theorem to show that there exists a value of ¢ that

E’ZU

solves ppwy f(t +e) = 9) . Let LHS(e) = u¢pw,f(e +t) and RHS(e) = C(E o ).
First note that, following the proof of Lemma 4, LHS(e) is decreasing in e and RH S(e)
is increasing in e. We therefore need to show that LHS(e) > RHS(e) at the smallest
value of e and LHS(e) < RHS(e) at the largest value of e.

o At the smallest value of ¢ such that the constraint binds:

For 6 = H, the lowest value of ¢ such that the constraint binds is ¢ = w;. At
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e = wy, we have that, V1 € [O,f‘1 (ud)lwz) - wl], LHS(e) = powaf(wi + 1) >

#¢auf(W1+f”(y&m)—an)=;@m&f(f*(gﬁz)):1:>1—Tz:caLH):
RHS(e).

For 6 = D, the lowest value of e such that the constraint binds is ¢ = w; +
(1-mn)c Y1 -mn,D). Ate = wy + (1 — n)c"'(1 = =, D), we have that, V1 €
0.7 () ~w1 - =m0 -, D),

LHS(e) = udpwaf (w1 + (1 - m)c (1 - m,D) + 1)

> udpwsf (w1 +(1-mn)c'(1-mn,D) +f_1 (;) —wi —(1-mn)c'(1-mn,D)

ppw:
- woenf 1 53

=1

1
- 7Ic(c'l(l -7n,D),D)

1 c (w1 +(1-m)c'1-n,D)—w

:1—n

— ,D):RHﬂ@

Therefore, for both 0 € {H, D}, LHS(e) > RHS(e) at the smallest value of e.

At the largest possible value of e: Since ppw,f(W) — 1 < 0, the largest possi-

ble value of ¢ is the unconstrained optimal e = ™1 ( m q}wz) — 7. At this value,

LHS(e) = upwy f (f‘l (#(;WZ) -7+ "C) =land RHS(e) = t=c (w,e).

-1 _1 \_._
For type 6 = H, we have that RHS(e) = t==c (M,H) > doH)

%:—Z = 1 since c is increasing and since ¢(0, H) = 1 -7, s0 RHS(e) > 1 = LHS(e).

> 1. This fol-

1-m

-1 1 o
Similarly, for type 6 = D, we have ¢ (f (H‘PW2) ° “’1’ D

lows from the fact that the constraint is binding at e = f~! ( m ¢>1wz) — 1, so that

f1 (y(i)lwz) — 1> w1 + (1 -m)c ! (1 -7, D), which is equivalent to

Therefore, for both 0 € {H, D}, RHS(e) > LHS(e) at the smallest value of e.
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s Since LHS(e) is decreasing in e and RHS(e) is increasing in e, LHS(e) > RHS(e)
at the smallest value of e and LHS(e) < RHS(e) at the largest value of e, then by
the intermediate value theorem, there exists e;(7) € [w1 + 1{0 = D}(1 — m)c (1 -
7, D), W — ] such that LHS(ep, (7)) = RHS(ep (7))

We can therefore conclude that,

1. Ift < f! ( ) w1 — (1-m)c }(1 -7, D) = 11, the budget constraint of both types

Puw?

{9
binds. For both types 0, ej (1) solves upws f (ej, + 1) = ——=—=" and b, (1) = M.

2. If 7 € (f‘1 (qbplwz) w1 —(1-m)c(1-7r, D), f! (sz) —wl], ie, 7 € (11,712),
the budget constraint of the honest type binds but not that of the dishonest type.

ef —w
H~ %1
c( = ,H)

- and

(77 =

3. Ift e (f‘l (Wlm) - w1,f_1 (¢,F,1wz)],i.e., T € (T2, T3], neither types’ budget constraint
binds so ep(7) = f1 (Wlm) -7, b(1)=c¢ “1(1-m,D)and b: y(1) =

The honest type’s private funding and bribe solve u¢wsf (e}, + 7) =
( ) — H(T) w1

. The dishonest type’s funding and bribe are: e, (1) = f
and b}, (1) = c7'(1 - 7, D).

41> f- ( ) = 13, then €3(1) = 0, b,(D) = c"!(1 -, D), biy(H) =

P uwr

The first statement in Proposition 9 follows directly from Lemma 11.

1. Ifr<f! ( ) wl—c‘l(l,D),thenTSf_l(

o[ o)
1-71

— w1, 6) when © = 0. Since ﬁ > 1, the marginal cost of funding (the right-

—~(1-m)cY1-m,D)so

1
o ive) -

e, (1) solves upwaf (e, +1) = when 7t > 0 and e} (1) solves udwy f(ej, + 1) =

(¢
hand side of the equation) is higher when 7 > 0, so the value of e* that solves the

equation must be lower.

2. Ift e (f‘1 (qwlwz) w1 —c71(1,D), f1 (sz) —w; —(1=m)c7 (1 - n,D)],thenthe
honest bureaucrat’s funding is the same in both scenarios as in the first case above

so the same logic applies. However, the dishonest bureaucrat’s funding is now

i
er(n) = f1 (Wle) — 7 when 7t = 0 but solves upwsf(ej, + 1) = 117 when

106



7 > 0. Since £ (m) — 7 is also the unconstrained optimal when 7t > 0 but cannot

be attained when 7t > 0 since the dishonest bureaucrat’s budget constrain is binding,
) — 7 which is the

then we must have that e}, (1) when 7 > 0 is lower than ! ( 3 ylwz

funding when 7 = 0.

3. Ift € (f‘l (Wle) w1 —(1-m)c(1-7r, D), f (fPHw ) w1], then the dishonest

type’s funding is e} (1) = (

puws
honest type’s funding in each scenario is the same as in the two previous cases, so

) — 7 both when © > 0 and when @ = 0. The

the funding is strictly lower when 7t > 0 for the honest type and the same for any 7

for the dishonest type.

4. Ift e (f‘1 ((PWZ) wy, f71 (qb}}wz)], then e}(7) = f (W) — 1 for both types in
both scenarios so the funding is independent of 7.

5. Ift > f1 ( 5 lez), then ef(7) = 0 for both types in both scenarios so the funding is

independent of .

The next step is to show that we can obtain a modified version of Lemma 3 to define
a threshold on the share of dishonest bureaucrat above which the politician prefers an

informal policy with high corruption.®

Lemma 12. The politician prefers an informal policy with high corruption to one with low corrup-

tion if v > v and vice versa if v < v, where the thresholds are given by:

Hliof (x+ 65y (0) (1+ 242 - (12) 240 4

7 = max dej (1) 224(0)
TC

01| (e + e, (1) (1+ - ) (%) —&

Hlf(x + ey (0) (1+ "EH(”) (1) “52 -1

1-7

V= min oe; (1) dey, (1)
-7
welonl |y f(r+ ey, (7)) (1 + 5 ) (1]—_71) ot

Proof of Lemma 12. First note that the first claim in the proof of Lemma 3 continues to hold

as it is independent of 7. In the first step of the proof, we can focus on Case 2 as we have

36We restrict attention to the case where 171 = f‘1 (qﬁylwz) —wi - (1=7)c" (1 -, D) < 0 to be consistent

with Lemma 3.
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excluded the other cases. The politician’s expected intertemporal payoff becomes:

Vit)=v [yP (f_1 (ﬁ)) U, - (n—m)c'(1-mn,D)- T]
ep (1) —ws

+(1-v) [[JF(T +e(T)Uz — (n - n)? -7

+uA =W

The derivative of V(t) with respect to 7 for 7 € [0, 72] is:

2o
_‘9‘29 =y (=1)+(1-v) [#sz(T + (1) (1 * egT(T)) -

1o
1-n ot

This derivative is positive if and only if:

de; -1\ 0¢;
#sz(r+e;{(T))(1+ egT(T))_(z—Z) egT(T)_l

der, (1) n—m\ dej (1)
S * 1 H _ ( ) H
_v(yuzf(”[+eH(’c))( + 9 ) =) on
Next, we note that Lemma 6 continues to hold as introducing 7 only re-scales the
terms but does not change their signs. Finally, as in the proof of Lemma 3, ulf(t +
e, (1)) (1 + aegT(T)) - (E) aegfm —1 > 0 since the only difference with the proof of Lemma
14 is that 1 is replaced by 1—, and that 17— > 1 given that 7 > 1 > n. The thresholds v

and 7 are therefore well-defined. The final steps of the proof also follow straightforwardly

from the proof of Lemma 3. ]

Given the results above, we now prove the second statement of Proposition 9. Suppose
that v > 7 so the first segment of the politician’s objective function, V(7), is decreasing.
Following the logic of the proof of Case 1 of Proposition 1, the politician prefers an informal

fiscal system if V(0) > V(W). Here, this requires:

[tz (f—1 (@)) ~(n-me(1 -, D)

+ud =W

e;,(0) —w;
ae

+(1-v) [#UzF(e}}(O)) -(n-n)

> ullbF(\W) - W —v(n-m)c (1 -7, D)+ ud - W
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Or equivalently,

e )

The right-hand side of inequality (17) is independent of 7, while the left-hand side can

M >ull -V (17)

“(-7) [uuzﬂe;;(o» (-

either increase or decrease in 7t since

JLHS(m)

g =1-v)

ZhD e 0 - (12X)) - - )2<eH<o> wn]

can be either positive or negative. Indeed, we know that < 0 given the condition

9813(0)
that implicitly defines ej,(0), that ullf(e7,(0)) > 1 given assumptlon 2, that > 1 and
(1 n)2 (e;;(0)~w1) > Osincen > 1. Therefore, if ul f (e7,(0)) > 1= (e g., ifpis large enough)
then aeH( ) (ul> f(e;(0) - ( )) <0s au;s(n) < 0. Instead, if ulf(e};(0)) < n " (g, if
¢ is small enough), then H 0] (ulzf(e;,(0)) - (3=)) > 0 and it is possible for 8LI;S(7'() >0

(e.g., if ullaf (e7,(0)) is Close to 1 and 7 is large). O

A.6 Patronage

To analyze the role of patronage, we consider the following model. Suppose that the
politician can be personally connected to some bureaucrats. When a politician has a
personal connection with the bureaucrat, she receives a benefit, E, (e.g. electoral support)
in exchange for retaining the bureaucrat. This implies that the politician might retain the

bureaucrat for the second period independently of the bureaucrat’s performance.

A.6.1 Connection with incumbent bureaucrat

We begin by showing that, when the politician is connected to a bureaucrat in office, the
bureaucrat’s incentives to provide funding decrease and informal fiscal systems becomes

less desirable.

Selection rule. We first show how the selection rule changes when the politician is

connected to the bureaucrat in office. Let

(1 - ¢F(W)u

E = (uAF(ty(r = 0) - 73(r = 0)) - (1= GE(W)u + (1 - pF(0))(1 - p)

AF(ty(r =1)) —15(r = 1)
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Lemma 13. When the bureaucrat is not connected to the politician, or is connected to the politician
but E < E, the bureaucrat is re-selected if and only s = 1. If E > E, a connected bureaucrat is

always re-selected for any s € {0,1}.

Proof. An unconnected bureaucrat faces the same selection rule as in Lemma 1 since there
is no additional benefit of retaining them. When facing a connected bureaucrat, the

politician’s utility from re-selecting him, following some signal s € {0, 1} is:
E+P(w=1]s)AF(ty(r =1)) = 15(r =1)) + P(w = 0 | s)(=75(r = 1))

If s =1, thenP(w =1 |s =1) =1 as shown in the proof of Lemma 1, so the expected
payoff from re-selecting is: E + AF(7;(r = 1)) — 7;(r = 1). Instead, replacing the bureaucrat
gives a payoff of uAF(t;(r = 0)) — 75(r = 0). The politician therefore retains the bureaucrat
since: E + AF(7;(r = 1)) — 15(r = 1) > puAF(t;(r = 0)) — 75(r = 0).

If s = 0, then as shown in the proof of Lemma 1,

(1 — ¢F(t1 + €;(H)))u
(1= ¢F(t1 + & (H)) + (1 - FO)(I - )

(1 - ¢F(ty + eX(D)))u <
(1—¢F(t +eDNu+ 1 -gFO)I-p) F

Pw=1|s=0)=P@=H|s=0)

+P(O=D|s=0)

So the expected payoff from re-selecting is: E + P(w =1 | s = 0)AF(75(r = 1)) — 75(r = 1).
Instead, replacing the bureaucrat gives a payoff of uAF(7;(r = 0))—1;(r = 0). The politician

therefore retains the bureaucrat if and only if:

E+Plw=1]s=0)AF(ty(r = 1)) = 15(r = 1) > uAF(t5(r = 0)) — 75(r = 0)
& E> (uAF(ty(r =0) = 15(r =0)) = (P(w = 1| s = 0)AF(t5(r = 1)) — 15(r = 1))

Note that P(w = 1 | s = 0) is a function of the bureaucrat’s funding so is determined
in equilibrium. However, we can obtain a sufficient condition on the primitives for the
condition to hold given some equilibrium conjecture on the bureaucrat’s funding. We
show in the next part of the proof that, if the bureaucrat is always re-selected, then the
optimal funding is e; = 0 as deviating would decrease the bureaucrat’s perceived ability
and come at a cost to the bureaucrat. We can therefore evaluate the condition above at
ep, = 0. In addition, the probability P(w = 1 | s = 0) is decreasing in 7. As a result, the
politician might choose not to re-select after observing s = 0 when 7 is high. A sufficient
condition for the politician to re-select the connected bureaucrat after s = 0, given that

e, = 0, is that even at the highest possible level of tax, 1 = W, the politician still prefers
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re-selecting a connected politician following s = 0:

E> (uAF(t5(r=0) = 15(r=0)) = (P(w=1]s=0,ey =0,ep = 0,7 = W)AF(t;(r = 1)) — 15(r = 1))

(1-¢F(¥)u
(1= ¢pF(W)u+ (1 - @F(0))(1 - p)

& E> (uAF(ty(r = 0) - 73(r = 0)) - AF(5y(r =1)) —15(r =1)

O

Bureaucrat’s funding. A bureaucrat who is not connected faces the same re-selection
rule as in the baseline model. As a result, his funding and bribe choice is the same as in

Lemma 2. For a connected bureaucrat, there are two cases to consider.

e If E < E, a connected bureaucrat also faces the same retention rule as in the baseline

model and therefore chooses funding and bribes as in Lemma 2.

e If E > E, the bureaucrat is re-selected for any s € {0, 1}. Following the logic of case
1 in the proof of Proposition 7, a connected bureaucrat would therefore never fund
public services: e, =0, VO € {D, H}.

Politician’s choice of tax. If the politician faces an unconnected bureaucrat or if she faces
a connected bureaucrat but E < E, her choice of 7 is the same as in Proposition 1 or 2.

Instead, if she faces a connected bureaucrat and E > E, then her problem becomes:

max V(1) =u|F(1)A =t = nve™'(1,D) + A - ‘I’) +(1- y)(O -1t —-nvc i(1,D)

=uF(t)[A+ A -¥] -7 - r]vc_l(l, D)

The first order condition is p(2A — W) f(t) — 1. Given assumption 2, uAf(W¥) -1 > 0, and
since A > W, u2A =) f(¥V) -1 = uAf(W) + p(A =W)f(¥) -1 > pAf(¥) -1 > 0. The

objective function is therefore increasing everywhere on 7 € [0, W] so 7* = V.

Comparing the optimal fiscal system with and without patronage. If the politician faces
a unconnected bureaucrat or if the politician faces a connected bureaucrat but E < E, the
choice of fiscal system is the same with or without patronage. If she faces a connected
bureaucrat and E > E, then the optimal tax rate is 7* = W and e* = 0. In other words,

a formal fiscal system is always preferred when the bureaucrat is connected and E > E.
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Suppose that the politician is connected to the bureaucrat with some probability ¢ € (0, 1),

we can then draw the following conclusion:

Result: a formal fiscal system is weakly more likely under patronage.

Proof. Suppose that the parameters are such that, without patronage, an informal fiscal
system is optimal (following Propositions 1 or 2). Then when there is no patronage, the
probability of a formal fiscal system is 0, while when there is patronage, the probability of
a formal fiscal system is o > 0. If instead, the parameters are such that, without patronage
a formal fiscal system is optimal, then the probability of a formal system is 1 with or

without patronage. m|

A.6.2 Connection with replacement bureaucrat

We now present an example in which patronage can increase the bureaucrat’s funding,

when the politician is connected to a bureaucrat from the replacement pool.

We modify the model and assume that bureaucrats from the replacement pool have a

lower expected ability. Let uc the probability that a bureaucrat is of ability w = 1 in the

(A-@E())p
(A=¢F(W)u+(1-¢F(0))(1-p)"

replacement pool is not connected, this assumption implies that the incumbent bureaucrat

replacement pool, and assume that pc < If the bureaucrat from the
is guaranteed to be retained even if the bureaucrat provides no funding in the first period:
r =1, Vs € {0,1}. As a result, following the logic of case 1 in the proof of Proposition
7, the incumbent bureaucrat would never fund public services: e; =0, VO € {D,H}.
Without any bureaucrat funding, the politician would therefore always strictly prefer a

formal fiscal system.

Suppose instead that the bureaucrat in the replacement pool is connected. If

AF(t5(r=1,s =1))=1(r =1,s =1) > E+ ucAF(1;(r =0)) — 15(r = 0)
>P(w=1]s=0)AF(15(r=1,5s =0)) = 15(r =1,5 = 0),

then the politician prefers to replace the incumbent bureaucrat following the signal s =
0 but not following s = 1. The bureaucrat’s problem therefore becomes the same as
in Lemma 2 and the bureaucrat provides some funding in equilibrium (as long as the
conditions for the politician to choose an informal fiscal system are satisfied). As a result,

patronage makes the politician more likely to choose an informal fiscal system.
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A.7 Low cost of corruption, 7 < 1

We now analyze how our results are affected when we relax the assumption that n > 1.
First note that Lemmas 1 and 2 are unaffected by this assumption. Indeed, the politician’s
selection decision only depends on her belief about the bureaucrat’s ability given the signal
she receives and does not depend on whether 17 > 1 or not. The bureaucrat’s behavior is
independent of 1 and therefore also not affected by this assumption. We therefore show

how our main results (Lemma 3 and Propositions 1 and 2) change when 1 < 1.

A.7.1 Informal policies with high vs. low corruption

We first review the effect of assuming that 7 < 1 on Lemma 3.

Lemma 14. Ifn < 1 and ¢ > —L—, there exists a threshold j such that:

pwa f(wy)”

e Ifn < 1 the politician always prefers an informal policy with high corruption to one with low

corruption.

e Ifn > 1), there exist thresholds v € (0,1) and v € (0, 1] on the probability that a bureaucrat
is dishonest such that the politician prefers an informal policy with high corruption to one
with low corruption if v > v and an informal policy with low corruption to one with high

corruption if v < v.

Ifn <land ¢ < m the politician can never implement an informal policy with low

corruption, so any informal policy is one with high corruption.

Proof of Lemma 14. The proof follows the logic of the proof of Lemma 3. First note that the
claim that, given assumption 2, 73(r = 1) = 7;(r = 0) = W is independent of 17 so continues

to hold, as does Lemma 6.

CASE 1: When ¢ < m, Ty = f—l (qb;}wz) — w1 <0, so there is no value of Tt for which
the honest bureaucrat takes additional bribes and the informal policy with high corruption

can never happen. This proves the last statement of the Lemma.

CASE 2: When m <P < m, the politician’s objective function for 7 € [0, 72] is:

v = e 57 () 4+ 920 - ) e, D) -

+(1-v) [yF(T +e5,(7)) (A + A1 -p) - n(ep (1) —wq) - T] +uA =W
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And its derivative with respect to 7 for 7 € [0, 12] is

* a *
2000 1)+ (1) [t o 14 egf))—n 0]

where U := A + ¢A(1 — p). This derivative is positive if and only if:

de; de;
B f (7 + €5y (7) (1 + eng) 2

ae;(r)) ) nae;(r)) -

> v (yllzf('c +e7,(7)) (1 + 5 5
However, unlike in the proof of Lemma 3, the left-hand side of inequality (18) is no
longer necessarily positive. We now show that there exists some threshold 7j € [0, 1] such
that LHS(n) > 0 & n > 7. If n = 1, then the left-hand side of (18) is positive since
LHS(7) = Uy (7 + ¢, (0)) (1+ 252 ) -1 - 240 0
and since ull f (7 +ej,(7)) > 1 as shown in the proof of Lemma 3. Instead, if n = 0, then the
left-hand side of 18 reduces to: LHS(n) = uUz f(t+ej},(7)) (1 + ae“(r)
LHS(0) = plaf (1 + €},(1)) (1 + ‘)ef;f”) ~1<0. Since 2450 = ‘98 D50, ¥n € [0,1], we
can apply the intermediate value theorem to conclude that there exists a unique 7 € [0, 1]
such that LHS(17) > 0 & 1 > 7]. If instead, LHS(0) = ulxf(t + e5,(7)) (1 + aeH(T)) -1>0,
then we can define 7] = 0 and also state that LHS(n) > 0 & n > 1.

> (0 given that 1 +2

> 0 (Lemma 6)

) —1. Suppose first that

We can now prove the first statements in the proof:

e Suppose first that n < 7. In that case, condition (18) can never be satisfied since the

left-hand side is negative while the right-hand side is positive. Therefore, 3‘521) <0

forany 7 € [0, 72]. This implies that the optimal informal policy is an informal policy

with high corruption.

e Suppose now that 1 > 7. In that case, we can apply the arguments from the proof of

Lemma 3 directly to show that BV(T) >0ifv > ¥V and ‘W(T) <0ifv <.

CASE 3: When ¢ > m, the derivative of the politician’s objective function for 7 €
[0, T2] is:
v (=1) + (1 =) |ullaf(z + e3,(7) (1 + 3€§f”) —pZu g
V(1)

9T if upwor f(V) < c(W —wy,H)and 7 < 7,

—(1 = (1 - v)n) otherwise.
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where 7 is such that u¢w, f (V) = c¢(V — 7 — w1, H) (see proof of Lemma 3).

Since —=(1 — (1 — v)n) < 0 for any 1 € [0, 1], then aV(T)

< 0 whenever upw,f(¥) >
c(W — w1, H) or when uow,f (W) < c¢(W —wq, H) and T > 7. In these cases, an informal

policy with high corruption is optimal.

When pow,f(¥V) < c(W —wy,H)and 7 < 7, 8\3(:)

can be either positive or negative,
depending on 77 and v. Following the same logic as Case 2, there exists a threshold 7 such
that ang) <0ifn<q while 22 can be either positive or negative when 17 > 7j. When

n > ], we can define

i ulsf (7 + ej,(7)) (1 + aeH(T)) naegy) -1

vE o WU f (7 + €2, (0) (1 . aegT(r)) G (19)
(e e (1 250) 0y

y= TEE&T%] ulf(c + ¢, (1)) (1 N 3E§IT(T)) ~ 3e§T(r) (20)

and%ZOifszand%SOifVZi

In case 3, we can therefore define 7] = 1 if ppw, f(V) > c(V — w1, H) or if ugpw, f (V) <

c(W —wi,H) and 7 > 7, and define 7] as the solution to ulf (7 + e},(7)) (1 + aeéfT(T)) —
QeH(T)

— 1 when u¢w,f (W) < c¢(¥ —wq, H) and © < 7. Given these thresholds, the first

statement of the Lemma also holds in this case. O

Next we compare the set of parameters for which the politician would prefer an

informal policy with high corruption to an informal policy with low corruption.

Lemma 15. The set of v such that the politician prefers an informal policy with high corruption

to one with low corruption for a given n, denoted N(n), is larger when n < 1 than when n > 1:

N(nr) S N(nL), Vnr <1 < 1nm.

Proof. For any ¢, the set of v such that the politician prefers an an informal policy with
high corruption to one with low corruption can be written as N(n) = {v | v > ¥(1)}. When
¢ < m only an informal policy with low corruption is possible so ¥(n) = 1 for any 7.
When ¢ > s f(w 3,

expression (1) or expression (19), when 1 > 1j. Finally, note that v is an increasing function

then 7(n) is either equal to 0, when 1 < 7], or equal to ¥ as defined in

of 17 (see proof of Lemma 3). Therefore, we can conclude that 7(n) is weakly increasing in

1, so that N(ng) € N(nr), Vnu = 11, which proves the statement. O
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A.7.2 High share of dishonest bureaucrats

We have shown that, when 1 < 1, the politician is weakly more likely to choose an informal
policy with high corruption to one with low corruption when choosing among informal
polices. We now show that, when she prefers an informal policy with high corruption over
one with low corruption, the politician is also more likely to choose an informal policy

than a formal policy when 1 < 1 compared to when n > 1.

We first note that Proposition 1 remains unchanged, but that the threshold ¢y above
which the politician chooses an informal policy with high corruption is now lower. For all
the cases in which the politician always prefers an informal policy with high corruption

to one with low corruption described in Lemma 14, we define v = 0.

Proposition 10. Suppose that n < 1 and that v > v, then if the share of high-ability bureaucrats
is sufficiently high, u > [in, there exists a unique threshold ¢ n<1 € [0, 1) on the observability of
public services such that the politician chooses an informal policy with high corruption if and only

if § > duy<1. The threshold ¢y <1 is smaller than the threshold ¢y defined in Proposition 1.

Proof. First note that Part 1 in the proof of Proposition 1 does not rely on the assumption

thatn > 1, buta lower value of ¢ affects the value of V(0). When ¢ > m, V(0) becomes

even larger when 1) < 1 so an informal policy with high corruption remains optimal. When

¢ € [sz}(wﬂ, sz}(\y)], a lower value of 1 affects the threshold under which condition (5)
holds, and therefore the threshold on ¢ above which the politician chooses to implement

an informal fiscal policy.

Second, note that the only argument in Part 2 that depends on 1 is Claim 2. Indeed,
the existence of a [i such that inequality (7) is satisfied if y > [ requires 7 to be small
enough: 1 < 7. However, since 17 > 1 (see proof of Proposition 1), thenn < 7 forany n < 1.
So the threshold fi exists for any 1 < 1.

Finally, recall that the threshold ¢ is implicitly defined by the condition (as per
Condition 6):

1
(}T)HHWZ

W+ ully [v (F (f—1 ( )) - 1) +(1=v) (Fe,0) = 1) | = (1 =vn(e;,(0) —w) =0 (1)

Note that the left-hand side of equation (21) is decreasing in 1) as ej; > w1 and increasing
in ¢ if u > [i. As a result, the left-hand side of equation (21) is higher when 1 < 1 than

when 77 > 1 so the value of ¢ such that equation (21) is satisfied must be lower when 1 < 1
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than when 1 > 1. This proves that the threshold ¢« is smaller than the threshold ¢

defined in Proposition 1. O

A.7.3 Low share of dishonest bureaucrats

Finally, we can show that, in cases where the politician prefers an informal policy with
low corruption to one with high corruption, the threshold ¢; remains unchanged when

n<1Ll

Proposition 11. Suppose that n < 1 and that v < v, then if the share of high-ability bureaucrats
is sufficiently high, u > iy, there exists a unique threshold ¢r <1 € [0, 1) on the observability of
public services such that the politician chooses an informal policy with low corruption if and only

¢ > gi_)L,,,d. The threshold qi_)L,,,d is the same as the threshold qBL defined in Proposition 2.

Proof. This result follows from the facts that (1) the proof of Proposition 2 does not rely on
the assumption that 7 > 1, and (2) neither inequality (8) nor inequality (9) depend on the

value of 7. |

A.8 Politician not held responsible for corruption

We consider a model in which voters only hold the politician accountable for the bribes

they pay with some probability a. In this case, the politician’s objective function becomes:

V(1) = a X

Ewo [AF(a)(T +ey(7))) — T = nby(7) + PF(w(T + e;(T)))V(r =1)
+(1- ¢F(aw(t+ ey ()T (r = 0)]) +(1-a)x (Ew,e |AE@(r + ep(o) - ©
+ GF(w(t + ef(0))V(r = 1) + (1 = pF(w(t + e ()))V (r = 1)])

Where V(r = 1) = AF(t}(r = 1)) - 73(r = 1)and V(r = 0) = uAF(t}(r = 0)) — 73(r = 0). This

simplifies to:
Ew,6 [/\F(a)(’[ +e5(1))) = T — anbly(t) + pF(w(t + e (0))V(r = 1) + (1 = pF(w(t + e (1)) V (r = 0)]

The politician’s objective function is identical to the one in our baseline model, except for

the fact that the bribe term b}, (1) is now multiplied by an instead of just ), where a < 1. If
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an > 1, then all the results from the baseline model carry over to this alternative model.
If an < 1, which includes the case where the voters never hold the politician accountable,

a = 0, then Propositions 10 and 11 apply instead.
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Appendix: For online publication

A9 Appendix Tables

Table Al: Funding gap for police patrolling in India

Monthly Petrol Accounting

Mm@ & @ 0O

VARIABLES N mean sd min max
Average Budget 107 627.1 8684 0 2,083
Vehicle Liters Petrol 169 1745 7987 0 5674
Vehicle Petrol Expenditure 169 13,257 6,069 0 43,115
Vehicle Budget Balance 102-12,4405,837-30,180 O
Motorcycle Liters Petrol 175 31.13 2830 0  266.7

Motorcycle Petrol Expenditure 175 2,366 2,150 0 20,264
Motorcycle Budget Balance 105 -1,621 1,721 -8,132 2,083
Combined Budget Balance 101 -14,845 6,526 -33,858 -4,685

Authors’ calculation from survey data. Estimates assume petrol
prices of 75.99 INR per liter, the minimum daily price in Madhya
Pradesh during November, 2018. Vehicle fuel mileage estimated
at dealer-reported figure of 14.1 kilometers per liter for Tata Safari
Storme. Motorcycle fuel mileage estimated at 60 kilometers per liter.
Missing budget figures are due to non-reporting during survey in-

terviews.
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Table A2: Funding gap for police patrolling in India (treating
missing values as zeros)

Monthly Petrol Accounting
m @ 6 @& 6

VARIABLES N mean sd min max
Average Budget 180 372.8 7362 0 2,083
Vehicle Liters Petrol 169 1745 7987 0 5674
Vehicle Petrol Expenditure 169 13,257 6,069 0 43,115
Vehicle Budget Balance 169-12,8606,147-43,115 0
Motorcycle Liters Petrol 175 31.13 2830 0  266.7

Motorcycle Petrol Expenditure 175 2,366 2,150 0 20,264
Motorcycle Budget Balance 175 -1,982 2,255 -20,264 2,083
Combined Budget Balance 167 -15,256 7,004 -53,247 -3,422

Authors’ calculation from survey data. Estimates assume petrol
prices of 75.99 INR per liter, the minimum daily price in Madhya
Pradesh during November, 2018. Vehicle fuel mileage estimated
at dealer-reported figure of 14.1 kilometers per liter for Tata Safari
Storme. Motorcycle fuel mileage estimated at 60 kilometers per liter.
Missing budget figures are due to non-reporting during survey in-

terviews and are counted as zero in this table.
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Table A3: Citizen Survey: Are there bribes in this setting?

Mean N
How many times did you contact the department during the last year?
1 to 5 times 0.71 1402
6 to 10 times 0.14 1402
11 to 20 times 0.04 1402
More than 20 times 0.01 1402
Never contacted 0.09 1402
To what extent do you face difficulties in contacting the department?
To a great extent 0.19 1402
To quite an extent 0.43 1402
Can't say 0.18 1402
To a lesser extent 0.18 1402
Not at all 0.02 1402
What are the difficulties that are most faced while getting the services?
No service provision without unofficial payments 0.65 1402
Unable to contact the concerned officials 0.55 1402
No clear information on the duration for these services 0.30 1402
Low quality of services 0.31 1402
Incorrect records 0.14 1402
Others 0.02 1402
Normally, what procedure do people adopt to get rid of the difficulties faced?
Give a bribe 0.82 1402
Get undue favors through the politician 0.42 1402
Consult courts 0.41 1402
Lodge a complaint with the department 0.25 1402
Contact the provincial ombudsman 0.15 1402
Do nothing 0.04 1402
Disputes
What normally are the reasons for disputes?
Corruption in the system 0.51 1402
Influential people / land mafia 0.33 1402
Wrong distribution of land in the family 0.62 1402
No organized forum for land related issues 0.32 1402
Lack of education in the people 0.55 1402
What is the normal procedure that is adopted for the solution of these disputes?
Unofficial means, bribes, and gifts 0.13 1400
Official legal procedure 0.20 1400
Through courts 0.23 1400
Through mutual understanding 0.10 1400
Through panchayat/politically or social investigation 0.20 1400
Through mutual consultation between elders of the families 0.13 1400
Do women and vulnerable groups face fraud and injustice? 0.62 1402
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