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Abstract

The paper studies the effect of additional government revenues on political corruption and
on the quality of politicians, both with theory and data. The theory is based on a version
of the career concerns model of political agency with endogenous entry of political can-
didates. The evidence refers to Brazil, where federal transfers to municipal governments
change exogenously at given population thresholds. We exploit a regression discontinuity
design to identify the causal effect of larger transfers on corruption and political selection
at the municipality level. The data reveal that larger transfers increase observed corruption
and reduce the average education of candidates for mayor. These and other more specific
empirical results are in line with the predictions of the theory.
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1 Introduction

Suppose new oil is discovered in a country, or more funds are transfered to a locality from a higher
level of government. Are these windfalls of resources unambiguously beneficial to society? This
is a key question in the evaluation of a variety of policies, such as intergovernmental relations,
transfers to lagging regions inside a nation, and international aid to developing countries.

Until a few years ago, the only reason for a negative answer to this question was the “Dutch
disease” hypothesis: a natural resource windfall, such as oil revenues, can reduce income via a
market mechanism, notably an appreciation of the real exchange rate. More recently, a growing
literature has pointed to further adverse effects through the political process and the interaction
among interest groups, leading for instance to increased rent-seeking (as in the dynamic common
pool models of Tornell and Lane, 1999; and Velasco, 1999) or even to civil war (as in Besley and
Persson, 2008; Caselli and Coleman, 2011; and Ross, 2006).

This paper identifies yet another channel of adverse effects on the functioning of political
institutions, which does not hinge on conflict between interest groups: a windfall of government
revenues exacerbates the political agency problem and deteriorates the quality of political can-
didates. This idea has been voiced before in policy debates, for instance with reference to the
Italian South (Rossi, 2006), but without spelling out a precise mechanism and only on the basis
of anecdotal evidence. Here, we show that it is supported by both theory and evidence.

The theory is based on a political agency model with career concerns and endogenous entry
of political candidates. An incumbent competes for reelection against a set of challengers,
all with different political abilities and different opportunity costs of entering politics. The
incumbent faces a trade-off between grabbing rents for himself vs. pleasing the voters to increase
the probability of reelection. Although the model has been studied before (by Persson and
Tabellini, 2000), we emphasize some new implications on the effects of a windfall of revenues,
and we extend it to allow for endogenous entry and selection of candidates with different abilities.

The model highlights several political effects of an increase in non-tax government revenues.
First, there is an effect on moral hazard: with a larger budget size, the incumbent has more
room to grab political rents without disappointing rational but imperfectly informed voters. In
other words, the electoral punishment of corruption decreases with budget size, and this induces
the incumbent to misbehave more frequently. Second, there is a selection effect: a larger budget
induces a decline in the average ability of the pool of individuals entering politics. This is a
byproduct of the first result (that rents increase with budget size) and of the assumption that
political rents are more valuable for political candidates of lower ability. The selection effect
in turn magnifies the adverse consequences on moral hazard: an incumbent facing less able
opponents can marginally grab more rents without hurting his reelection prospects. As a result,
and despite the increased level of corruption, in equilibrium a windfall of government revenues
also increases the reelection probability of the incumbent.

We test the main implications of our model on micro data from a sample of Brazilian munic-



ipalities. The obvious problem in testing the effects of government revenues is, as always, how
to identify exogenous changes: one can think of several reasons why local government revenues
might be correlated with corruption and the composition of the pool of politicians. For instance,
corrupt politicians might have a comparative advantage in obtaining larger transfers from higher
levels of government; or poorer areas might select lower quality politicians and, at the same time,
receive more transfers. To address endogeneity, we exploit a key feature of federal transfers in
Brazil: transfers to municipalities should change exogenously and discontinuously at given pop-
ulation thresholds, with all municipalities in the same state and in a given population bracket
receiving the same transfers. Indeed, although there are some cases of misassignments around
the population thresholds, the federal amount received by municipalities displays visible jumps
at each threshold. We therefore use a (fuzzy) regression discontinuity approach—with popula-
tion discontinuities as an instrument for the transfers actually received—to study the effects of
a discrete change in transfers between municipalities just above or below the thresholds. Our
indicators of performance refer to episodes of corruption by incumbent mayors (as measured by
a random audit program on municipal budgets performed by the central government) and to
the quality composition of the pool of opponents (as captured by their education).

The empirical findings accord well with the predictions of the theory. Specifically, an (exoge-
nous) increase in federal transfers by 10% raises the incidence of a broad measure of corruption
by 4.7 percentage points (about 6% with respect to the average incidence), and the incidence of
a more restrictive measure—including only severe violation episodes—by 7.3 percentage points
(about 16%). At the same time, larger transfers by 10% worsen the quality of the political can-
didates challenging the incumbent, decreasing the fraction of opponents with at least a college
degree by 2.7 percentage points (about 6%). As a result, an incumbent receiving larger transfers
experiences a raise in his probability of reelection by 4 percentage points (about 7%).

In principle, there is more than one reason why additional non-tax revenues might induce
more corruption in our data. But our model of political agency has two more specific predictions,
which can help discriminate between our explanation and others. First, the central mechanism
driving the theoretical results revolves around the following implication: an incumbent who re-
ceives a larger budget faces a weaker electoral punishment for corruption. To test this prediction,
we combine our regression discontinuity design with the identification strategy used by Ferraz
and Finan (2008), and compare the electoral punishment of disclosed corruption just above and
below the population thresholds. This evidence suggests that the electoral punishment is weaker
just above the thresholds, where transfers are larger, as predicted by the theory.

The second specific prediction of the theory is an interaction between the individual features
of politicians and the detrimental effect of windfall resources: higher transfers increase corruption
by more if the opponents have lower educational attainments. This prediction too is borne out
by the data. In addition, the Brazilian institutions and data reject alternative mechanical or

political explanations of our findings. In particular, there is no evidence that larger transfers



have an impact on the political orientation of the mayor, or on the amount and sources of
campaign resources that the mayor can mobilize.

At the theoretical level, our paper combines three separate strands of literature, besides the
career concerns model discussed by Persson and Tabellini (2000). The first is the literature on
windfall resources and rent-seeking mentioned above. Our closest antecedent here is Robinson,
Torvik, and Verdier (2006), who use a partisan model with patronage to study the optimal
extraction of resources and the optimal patronage by a government facing reelection. A second
strand of literature studies the selection of politicians, and how different institutions affect the
pool of elected officials and candidates (Besley, 2004; Caselli and Morelli, 2004; Besley and
Smart, 2007; Mattozzi and Merlo, 2008; Galasso and Nannicini, 2011). A third, older strand of
literature studies the allocation of talents in economies characterized by different incentives to
different types of talents (Baumol, 1990; Murphy, Vishny, and Shleifer, 1991).

With regard to the evidence, to our knowledge, we are the first to estimate the effect of
central transfers on political corruption and on the quality of politicians at the local level.
Litschig (2008a) is somehow our closest antecedent: he uses the same Brazilian dataset on
federal transfers but applies a sharp (instead of fuzzy) regression discontinuity design, because
the data he uses are from the 1980s, when episodes of misassignments around the thresholds were
not yet detected. He shows that higher federal transfers increase municipal spending on public
schools and improve literacy rates. Although he does not talk about corruption, his findings are
consistent with ours. Litschig and Morrison (2009) also use a (sharp) discontinuity design for the
municipal term 1984—-88 and estimate the impact of federal transfers on the reelection probability
of the incumbent party in mayoral elections, detecting a positive and significant effect. Using
a tailored household survey, Vicente (2011) shows that the discovery of oil in the island of Sao
Tomé and Principe was associated with a significant rise in perceived corruption, relative to the
control island of Capo Verde. Caselli and Michaels (2011) show that oil discoveries in Brazilian
municipalities have a positive impact on public good spending, but little or no effect on the
quality of public good provision. They also provide indirect evidence that this might be due to
rent-seeking. Ferraz and Finnan (2008, 2011) use instead the dataset on randomized audits to
study, respectively, the effect of corruption disclosure on the election outcome and the effect of
electoral accountability on political corruption: they find that mayors disclosed as corrupt have
a lower reelection probability, and that municipalities where mayors can be reelected experience
less corruption. Brollo (2011) uses similar data and finds that corrupt municipalities are also
punished by a reduction in discretionary transfers for infrastructures.!

The outline of the paper is as follows. Section 2 presents the theory and derives its empirical

implications. Section 3 discusses the relevant Brazilian institutions and describes the data.

LQur paper is also related to a recent literature on political selection, which has focused on the impact of
monetary and non-monetary incentives on the decision of citizens to run for an elective office (Diermeier, Keane,
and Merlo, 2005; Messner and Polborn, 2004; Gagliarducci, Nannicini, and Naticchioni, 2010; Gagliarducci and
Nannicini, 2012; Ferraz and Finan, 2009). So far, however, this literature has not investigated how the quality of
political candidates is affected by the size of the government budget.



Section 4 illustrates the econometric strategy. Section 5 presents the estimation results. We
conclude with Section 6. Theoretical derivations, validity tests, and further robustness checks

are collected in the Online Appendix.

2 Theory

This section lays out a political agency model based on “career concerns” of politicians. Although
a simpler version of this model has been studied before by Persson and Tabellini (2000), its
detailed implications provide a useful roadmap for the empirical analysis. More importantly,
subsection 2.3 extends the framework of Persson and Tabellini (2000) to allow for endogenous

entry into politics. This yields new theoretical results and additional predictions.

2.1 A career concerns model

Although the model can be formulated with an infinite horizon, for simplicity we assume only
two periods. Throughout, we refer to the politician in office as the incumbent mayor. In the
first period (¢ = 1) an incumbent mayor sets policy for that period. Then elections are held, and
the elected mayor sets policy once more for a second (¢ = 2) and last period. In both periods,
a budget of fixed size 7 can be allocated to two alternative uses: rents r; that only benefit the
mayor; and a public good g; that only benefits the voters. The cost of providing the public good
depends on the identity of the mayor, and more competent mayors can provide the same public
good (expressed in terms of voters’ utility) at a lower resource cost. Specifically, the government
budget constraint is:

g =0(1 — 1), (1)

where 6 reflects an individual’s competence in providing the public good if in office; a higher
value of 6 corresponds to a lower cost of providing the public good, and hence a more competent
mayor.

We assume political competence to be a random but permanent feature of an individual.
Specifically, 6 is a random variable uniformly distributed with density £ and a known mean.
The realization of # is drawn from two alternative distributions, with the same density but
different means, depending on the individual’s type. Specifically, for an individual of type J the
mean of § is 1 + ¢/, where J = H, L, and 0 = ¢ = —¢%, with 1 > ¢ > 0 a known parameter.
Thus, on average types H are more competent. But, in specific instances, it might very well be
that an individual of type L is more competent than one of type H.

In keeping with the career concerns model, we assume that the realization of 8 becomes
known to each individual, and also to voters if that individual is elected to office, only at the
end of period 1. The mayor’s and his opponent’s types are known beforehand to everyone,
however. At the time of elections, voters also observe their own utility (i.e., the public good ¢1),

but do not observe political rents. All the parameters of the model are known to the voters.



This formulation captures two important features of political agency conflicts. On the one
hand, as in the standard career concerns model, the voters’ imperfect information about the
incumbent’s true competence creates an incentive for the incumbent to please the voters through
public good provision, so as to appear competent. On the other hand, not all politicians are
ex-ante identical: voters know something about political candidates, besides what is learned by
observing policy outcomes. Throughout this section we refer to the mayor’s type J as simply
high or low quality, but more generally J stands for any observable variable (other than policy
outcomes) that enables voters to predict the mayor’s performance if elected. In the empirical
section, we measure J by the politicians’ education. For now, the politician’s type is exogenous.
In the next subsection, we make it endogenous by analyzing the entry decision of candidates.

In line with the institutions in Brazil, we assume that rent-seeking (corruption) by the mayor
is discouraged by an audit technology. Specifically, with probability d(r;) = ¢r; a mayor who
grabbed political rents 7 is caught and suffers utility loss of A7, where A > Al > 0.2 Thus,
the loss of utility for a high quality mayor who is caught cheating is harsher. This assumption
plays a crucial role below, where we analyze the entry of political candidates, and it is further
discussed there. It is meant to capture the idea that a highly educated politician has more
valuable opportunities outside of politics. Hence, his reputation cost of being caught in an act
of corruption is higher than for someone with lower opportunity costs from being in politics.

As standard in the literature on political agency, politicians care about political rents (net
of the expected penalty), and enjoy other exogenous benefits from being in office (ego rents),
summarized by the exogenous variable R. Thus, the expected utility of a mayor of type J who

is in office in periods 2 and 1, respectively, is:

Vi = a’rs +R, (2)
Vi = oIri+R+pIVY, (3)

where o/ = 1 — M\/¢ denotes the expected value of political rents for type J, and p’ is the
probability of being reelected, as perceived by the incumbent in period 1, when setting the
optimal rent 1. We assume that \’/ < 1, so that o/ > 0 for all J. Voters only care about the
public good, hence their preferences in each period are W; = g;. Finally, we assume that rents
cannot exceed a given upper bound that depends on the size of the budget, namely: ry < Y7 =T7.

The timing of events is as follows.

- At the start of period 1, the incumbent sets 7. He knows his own type, but he does not yet
know the actual realization of his competence, 6, nor the identity of his future opponent.
Specifically, the incumbent expects his opponent to be of type L with probability 7, and of
type H with probability 1 — w, where for now 1 > 7 > 0 is given, but will be endogenized

later (the assumption that the incumbent does not yet know his opponent’s identity is

2 As explained in footnote 3 below, the results of interest would be reinforced if we assumed that the probability
of being caught depends on the fraction of the budget devoted to rents (rather than on the absolute amount).



made to simplify notation and with no loss of generality). For later use, we denote the

expected quality of the opponent as: & = mo 4 (1 — m)ol.

- The identity of the opponent is revealed and his type H or L (but not the actual realization

of his competence ) becomes known to all.

- Elections are held. When voting, voters observe gi, but not ri. They also know the
incumbent’s as well as the opponent’s type. After the elections, the audit takes place and

the penalty is paid (if cheating is detected).

- In period 2 the elected mayor sets 5, and then a second and final audit takes place.

2.2 Equilibrium rents

Here we state the main properties of the equilibrium, giving particular emphasis to the predic-
tions that are tested in the empirical analysis below. Complete derivations are in the Online

Appendix. We confine attention to period 1, which is more interesting.

Prediction 1 The electoral punishment for rents, ‘?)L;j, becomes smaller in absolute value as T

. . . . ord
rises. As a result, rents are an increasing function of T, 5L > 0.

Intuitively, if the budget size increases, there is more room to grab political rents without
disappointing the voters. This in turn reflects how voters form their inferences: as the budget
grows in size, a dollar stolen has a smaller impact on voters’ inferences about the incumbent’s
unobserved ability. As a consequence, a larger budget weakens the incentive to please the voters,

and rents increase with ’7’.3

Prediction 2 Rents are a decreasing function of the quality of the incumbent, ril < ri and of
ar{

the expected quality of the opponent: 57 < 0.

The first part follows from the assumption that high quality incumbents face a larger penalty
if they are caught cheating. The second part is more subtle. Intuitively, an opponent of high
quality entails a higher competence threshold to reappoint the incumbent, and reduces the
reelection probability for any level of rents consistent with voters’ expectations. At this higher
reelection threshold, the probability of winning the election is more sensitive to political rents.

This sharpens the incumbent’s incentive to please voters, and as a result equilibrium rents fall.

3Note that, almost by assumption, period 2 rents are also an increasing function of budget size. This dampens
the effect of budget size on period 1 rents, because it raises the value of reelection, but (at an interior optimum)
it is not enough to offset the effect of 7 on r{ that operates through the term (8p”/9r1). It is also easy to see
that Proposition 1 would be strengthened if we assumed that the probability of being caught is increasing in the
fraction of the budget devoted to rents (d(r¢) = qr¢/7), rather than in the absolute amount of rents (d(r¢) = qre).
Intuitively, under the alternative assumption, a larger budget would reduce the probability of detection, inducing
the incumbent mayor to grab even more rents.



Prediction 3 The effect of budget size on rents is smaller the higher is the expected quality of

h . 827"{ 0
the opponent: 5—5= < 0.

This interaction effect between 7 and & reflects the same forces that account for the previous
two predictions. As shown in the Online Appendix, when the budget size increases by one dollar,
the incumbent grabs the extra dollar less a quantity which is a function of the electoral threshold
times the value of reelection; hence, a higher expected quality of the opponent (a higher electoral
threshold) reduces the share of the extra dollar of budget grabbed by the incumbent. Not only
does a larger budget increase political rents (Prediction 1), but it also does so to a larger extent

if the opponent is more likely to be of low quality (if ¢ is small or, equivalently, if 7 is large).

2.3 The quality of political candidates

The model emphasizes the role of elections in selecting the more competent candidate, and
the implied effects on the incumbent’s incentives. But the pool of candidates was taken as
exogenous, neglecting how individuals respond to incentives in deciding whether or not to stand
as a political candidate. In this subsection we address this issue, and allow the proportion of high
and low quality types in the pool of candidates to be determined endogenously in equilibrium.
For this we need additional assumptions.

Let 2N be the overall population, with N a discrete large number. In the population there are
two groups of individuals indexed by J = H, L, with each group of size V. All the assumptions
outlined above continue to hold. In particular, if an individual in group J holds office, his
competence is drawn from a uniform distribution with mean 1+ .

Within each group, individuals differ by the opportunity cost of entering into politics: in-
dividual i in group J has opportunity cost B;y”, for i = 1,2...N. To simplify the algebra, we
assume that 3; = 4. Thus, for the first individual in group J the opportunity cost of being into
politics is y”/, for the second individual it is 2y”, and so on until the last one has opportunity
cost Ny’. Throughout we assume that y > y* > 0. Thus, consistently with the previous polit-
ical interpretation, high quality individuals (J = H) have a higher expected competence if they
become mayor and also have a higher opportunity cost of being in politics. The parameter (; in-
stead is unrelated to political competence, so that the relationship between political competence
and the opportunity cost of being in politics is not one for one. This formulation captures the
idea that political competence is related to features, such as education or sheer talent, that also
make an individual more productive in the private sector. But the decision to enter politics also
reflects other considerations besides income, and the skills needed to be a successful politician
do not coincide with those that yield high income or success in other professions. The positive
correlation between market skills (outside opportunities) and political competence is common
in the models on political selection, such as Caselli and Morelli (2004) and Besley (2004).

At the start of period 1, individuals decide whether or not to enter politics. Entering politics

means that, with some probability, the individual is selected to run as the single opponent to



the incumbent in the elections that are held at the end of period 1. If he is then elected into
office, given that he is of type J, he gets an expected utility of V2J , as defined above. A political
candidate who loses the election or is not selected to be the opponent, gets zero utility.

In other words, entering politics is equivalent to entering the pool of candidates from which
the opponent is selected. We do not model how parties select a hierarchy of political candidates,
and simply assume that all individuals in the pool of candidates have the same probability to
be selected as the opponent, irrespective of their types J and i. Specifically, suppose that n”
individuals from group J have decided to enter politics, J = H, L. Then the pool of candidates
has size n = nff + n’, and each one of them has probability % to become the single opponent
who will challenge the incumbent. This captures the notion that not all politicians get a chance
to become serious political candidates for mayor.

To simplify the notation and with no loss of generality, we also assume that, when deciding
whether or not to enter politics, individuals know their own type but do not know yet the identity
of the incumbent and assign equal probabilities to the event that the incumbent is of type H or
L. Let p*/ denote the expected probability that an opponent of type .J wins the election (with
a slight abuse of notation here we use the symbol J to denote the opponent—rather than the
incumbent—type). Under the assumptions stated above, if individual 7 in group J stays out of
politics, then he gets utility sy”. If he enters politics, then with probability % he is selected to
become the opponent, and with probability p*/ he wins the election and gains office in period
2, getting expected utility of V. With this notation, the i-th individual in group J prefers to
enter politics if

*J
p
— V3. (4)

iy’ <

We now briefly discuss how the composition of the pool of opponents depends on budget

size. The Online Appendix proves the following.

Prediction 4 The fraction of low quality types in the pool of opponents is an increasing function
of budget size: g—: > 0.

Intuitively, because the value of rents is higher for the low quality mayors, a larger budget
increases the value of office by more for the low quality than for the high quality candidates.
Hence, at the margin more low quality candidates enter the pool of opponents.

This result reflects two assumptions in the model. First, the penalty if caught is higher for
a high quality type (A > AF), which implies that rents are less valuable for a high quality
type (afl < o). If this assumption were reversed, the empirical implication too would be the
opposite. Thus, although we find our assumption a priori plausible, it can be tested with the
model (see also Prediction 2 above, which is crucially linked to the same assumption). Second,
the model focuses on the decision of individual candidates to enter politics, but it has nothing to

say on how parties select amongst alternative candidates (since we assumed that all prospective



candidates have the same probability 1/n of running as the opponent). Without a richer model
of intra-party politics it is difficult to assess how restrictive this omission is.

The model also predicts how budget size affects the probability of reelection.

Prediction 5 The probability of reelection of an incumbent of type J is an increasing function
of budget size: % > 0.

This follows directly from the previous result: as the budget size increases, more low quality
individuals are drawn into the pool of opponents. Thus, despite grabbing more rents, in equi-
librium the incumbent is more likely to be reappointed. This result reflects voters’ rationality.
Voters realize that equilibrium rents have increased with a larger budget, but they only care
about the competence of future mayors. Hence, as the pool of opponents deteriorates in quality,
voters become less demanding and apply a lower quality threshold for reelecting the incumbent.
As a result, the incumbents’ chances of winning go up.

Predictions 4 and 5 highlight an important implication of the analysis: a windfall of revenues
is harmful not only because it tempts public officials into more corruption, but also because over
time it leads to a deterioration of the quality of elected officials. This result is related to those
obtained by Murphy, Shleifer, and Vishny (1991). But whereas they consider the allocation of
talent between productive and rent-seeking activities in the private sector, here we highlight the
implications of windfall revenues for the selection of talents into public office.

Finally, putting it all together, we can determine the total effect of budget size, taking into
account also its effects on the quality of the opponents. It is easy to see that Prediction 1 is

strengthened once the composition of opponents is endogenous.
. e . . .. dr{ or{ or{| o5
Prediction 6 The overall effect of budget size on rents is positive: - = ZH_ + 52| 52 > 0.

The result follows because both terms in the total derivative of r{ with respect to 7 are
positive; the first term by Prediction 1, the second term because, from Prediction 4, 95 /07 < 0.
Prediction 6 summarizes the two main forces at work in this model. The first is the positive
effect of 7 on rents holding constant the composition of the pool of opponents, i.e., holding
constant m; this is the moral hazard effect. The second is the positive effect of 7 on rents due
to the response of the composition of the pool of opponents; this is the interaction between the

moral hazard and the opponents’ selection effect.

2.4 Discussion

The predictions concerning the political moral hazard effects of a windfall of government revenues
are very robust, since they would also follow from other models of political agency, such as that of
Barro (1973) and Ferejohn (1986), reviewed in Persson and Tabellini (2000). In that framework,
political rents stem from contractual incompleteness, rather than incomplete information. Once

in office, the incumbent can appropriate political rents, and the only weapon available to voters



is the threat of throwing him out of office at the next election if he misbehaves too much.
As the budget size increases, so does the temptation to grab rents, and even fully informed
voters have to accept a higher level of political abuse. Thus, this framework too yields the
prediction that a windfall of government resources aggravates moral hazard, because the electoral
punishment of corruption is weakened as budget size increases. In the career concerns model
this happens through voters’ inferences: voters find it harder to detect misbehavior. In the
political accountability framework of Barro and Ferejohn, this happens because a larger budget
exacerbates the distortion due to contractual incompleteness.

How robust are the results on the selection of political candidates? The accountability model
of Barro and Ferejohn does not lend itself to have candidates of different qualities, so here there
is no alternative theoretical benchmark with which to address this question. Nevertheless, as
discussed above, the mechanism behind the adverse effects of budget size on the quality of
political candidates rests on plausible features of the model.

The remainder of the paper tests these predictions on Brazilian municipal data. Specifically,
we ask whether larger federal transfers are associated with: more frequent episodes of political
corruption by the mayor (Predictions 1 and 6), particularly if the opponent is of low quality
(Prediction 3); a lower observed quality of the pool of political opponents in the elections for
mayor (Prediction 4); more frequent reelection of the incumbent mayor (Prediction 5). To shed
light on the mechanisms that lead to more corruption, we also test whether larger transfers
entail a weaker electoral punishment of corruption (the first part of Prediction 1). We can
also indirectly assess one additional implication, namely that episodes of political corruption
are more frequent when the incumbent and the opponents are of lower quality (Prediction 2).
However, for the empirical test of this last implication—unlike for the others—we must rely on

descriptive rather than quasi-experimental evidence for the reasons discussed in Section 4.

3 Institutions and data

This section describes the institutional framework and the data we use in the empirical analysis.
The main variables of interest refer to federal transfers to municipal governments (7 in the
model), corruption (r; and gr:), and the observed quality of political candidates (their type J).

The empirical counterpart of each of these variables is described in a separate subsection below.
3.1 Federal transfers to municipal governments

3.1.1 Institutional framework

Brazilian municipal governments are managed by an elected mayor (Prefeito) and an elected
city council (Camara dos Vereadores). Following the 1988 Constitution, mayors are directly
elected by voters with a first-past-the-post system in cities below 200,000 eligible voters, and

with a runoff system in cities above. Since the 2000 elections, the term limit for mayors has
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been extended from one to two terms. The municipal term lasts four years, and elections are
usually held in October (oath of office taking place in January of the following year). A clear
separation is maintained between the mayor, who holds executive powers, and the city council,
which holds legislative powers. The mayor is the crucial political player when it comes to shape
the budget and implement expenditure programs. The city council has the power to impeach
the mayor, but only for serious reasons and based on a qualified majority of at least 2/3. If an
impeachment vote is successful, the vice mayor shall take office until the end of the term.

Municipal governments are in charge of a relevant share of the provision of public goods
and services related to education, health, and infrastructure projects. Most of the municipal
resources are intergovernmental transfers from either the federal or the state government. For
municipalities with less than 50,000 inhabitants—those included in our sample for the reasons
discussed below—Tlocal taxes represent only 6% of total revenues. The single most important
source of municipal revenues (40%) is the Fundo de Participa¢ao dos Municipios (FPM), con-
sisting of automatic federal transfers established by the Federal Constitution of Brazil (Art. 159
Ib). FPM transfers amount to 75% of all federal transfers and, according to the rules that regu-
late the allocation of these funds, municipal governments must spend 15% of them for education
and 15% for health care, while the remainder is unrestricted. Our study focuses on this type of
transfers, both for their relevance and because their allocation depends on population size in a
discontinuous fashion that is crucial for our identification strategy (see Section 4).

According to the FPM allocation mechanism, municipalities are divided into population
brackets that determine the coefficients used to share total state resources earmarked for the
FPM, with smaller population brackets corresponding to lower coefficients. Since each state
receives a different share of the total resources earmarked for FPM, two municipalities in the
same population bracket receive identical transfers only if they are located in the same state.
More precisely, define F’ PMf as the amount of FPM transfers received by municipality ¢ in the

state k. The revenue-sharing mechanism is:

FPM\;
FPMF = 27’;
ek~

where F'PM;. is the amount of resources allocated to state k£ and A; is the FPM coefficient of
municipality ¢ based on its population size.*

Table 1 reports the population brackets and the associated FPM coefficients.” Because of
sample size limitations, we restrict the empirical analysis to municipalities with population below
50,940 (about 90% of all Brazilian municipalities and 34% of the total population) and focus

on the initial seven thresholds: 10,189; 13,585; 16,981; 23,773; 30,565; 37,357; and 44,149. The

4At the federal level, the resources earmarked for FPM transfers are 22.5% of total revenues from the federal
income tax and 22.5% of revenues from industrial products tax. The resources are then allocated to the different
states (F'PMjy), with poorer states generally receiving a larger share.

®See Decree No. 1881/81, August 1981.
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intervals between the initial three thresholds are equal to 3,396, while the intervals between the
subsequent thresholds amount to twice as much (6,792). For the sake of symmetry, we then
restrict our sample to municipalities from 3,396 below the first threshold to 6,792 above the
seventh threshold. Within this population range, there are no other legislative or institutional
discontinuities, with only one exception: at 10,000 inhabitants, the cap in the wage of city
councillors increases by 50% (from 1,927 to 2,891 Brazilian reais, as of 2004).5

The coefficient of each municipality is set by the Federal Court of Audit ( Tribunal de Contas
Unido, TCU), based on the population estimates calculated yearly by the Brazilian Institute of
Geography and Statistics (Instituto Brasileiro de Geografia e Estatistica, IBGE). IBGE uses a
top-down approach so that the municipality estimates are consistent with the state estimates,
which in turn are consistent with the estimated population of the whole country, based on birth,
mortality, and immigration rates between subsequent Censuses. In the Online Appendix, we
describe the procedure followed by IBGE to calculate the estimates.

As further discussed below, population estimates from IBGE in a given year, however, do
not perfectly predict the FPM transfers each municipality receives in the following year. There
may be various reasons for that. During the 1990s, several municipalities split and this reduced
the population size of pre-existing municipalities. As a result, a municipality that had lost
part of its population should have had its coefficient reduced according to the new population.
However, several law amendments froze the FPM coefficients and this practice generated major
distortions. In order to avoid these distortions, the federal government established that by 2008
all municipalities should be framed in FPM coefficients corresponding to their actual population
estimate. To avoid shocks in the finance of the involved municipalities, however, the law estab-
lished a transition period to the new regime, so that in the period 2001-08 some municipalities
still received FPM transfers that were not consistent with their population. Furthermore, the
FPM allocation procedure is not audited, and opportunistic manipulation of the data around
the thresholds cannot be ruled out. The population figures used by TCU and the associated co-
efficients are published in the Didrio Oficial da Unido. For some years, we compared population
estimates from IBGE and those used by TCU, and they do not perfectly coincide. Although
there are several possible explanations for this, opportunistic manipulation of the TCU figures
is one of them.” While we allow the TCU data to be manipulated strategically, throughout
we maintain the assumption of no manipulation in the IBGE figures, and we formally test this

assumption in the Online Appendix by means of different empirical strategies.

5This wage policy, however, involves councillors and not mayors, whose quality we measure here (see below).
General equilibrium effects from the selection of councillors to the selection of mayors are implausible, also because
the wage policy was only introduced in 2000. Furthermore, Ferraz and Finan (2009) show that around 10,000
there is a discontinuity in the characteristics of councillors, which may be due to either the wage cap or the FPM
policy studied here. This discontinuity, however, is equivalent to an increase in the fraction of high (rather than
low) quality politicians in the city council, the opposite of what we find for mayors. Nevertheless, in Section 5,
we show that our results are never driven by the first FPM threshold at 10,189 (close to the wage increase).

"Litschig (2008b) detects some evidence of manipulative sorting around the FPM thresholds in the TCU
population figures for the years 1989 and 1991.
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3.1.2 Data on transfers

Our data cover two mayoral terms: January 2001-December 2004 and January 2005-December
2008. We measure two key variables of the FPM revenue-sharing mechanism: the amount of
federal transfers and the IBGE population estimates.

Data on FPM transfers received by each municipality are available from the website of the
Brazilian National Treasury (Tesouro Nacional). The variable we use in the empirical analysis
is the average amount of transfers in the first three years of each term (in real values), therefore
excluding electoral years.® In the model, the parameter 7 refers to both actual and expected
transfers. Actual transfers influence corruption in the same period. Expected future transfers
influence the composition of the pool of opponents. Here, we use average transfers in the first
three years of the legislature as a measure of both actual and expected transfers. Thus, in the
analysis concerning the quality of the opponents, current average transfers stand as a proxy for
the future transfers expected by mayoral candidates in the next term. The averaging across
years within the same term is also meant to minimize measurement error.

Population estimates are directly available from the IBGE website. We use them to construct
the “theoretical transfers” that each municipality in every state should receive, if other factors
did not play any role. In theory, the amount of transfers each municipality receives should be
calculated according to the IBGE population estimates that are sent to TCU in the previous
year. Therefore, for the term 2001-2004, we use an average of the IBGE population estimates
for the years 2000, 2001, and 2002; for the term 2005-2008, we use estimates for the years
2004, 2005, and 2006. As explained below, for reasons of data availability, we exploit two
samples of municipalities: a small and a large sample. Table 2 reports descriptive statistics, by
population intervals, on the actual and theoretical FPM transfers in both samples. On average,
municipalities in our large sample receive 33.84 hundred thousand Brazilian reais at 2000 prices
(standard deviation 12.64). Theoretical transfers are slightly lower, with an average of 33.46
(standard deviation 13.19).

Figure 1 depicts the actual (top panel) and theoretical (bottom panel) FPM transfers against
the IBGE population estimates in the large sample. The left figure in the top panel displays the
scatterplot of the received transfers over the period 2001-2007; the seven vertical lines represent
the FPM population thresholds. The right figure in the top panel shows the same association
in a different way: a scatterplot where FPM transfers are averaged over cells of 100 inhabitants,
plus the smoothed average of transfers (solid line) calculated separately in each interval from
one threshold to the next. Both figures display visible jumps at the FPM thresholds, with the
exception of the seventh, where sample size is also starting to get smaller.? Some noise, however,

persists around each threshold, pointing to possible cases of misassignment as discussed above.

$We cannot use 2008 (the electoral year at the end of term 2005-2008) because the IBGE population estimates
for 2007 are not available; we therefore exclude also 2004 (the electoral year at the end of term 2001-2004) for
consistency. Estimation results are not sensitive to this choice.

9The results of our empirical analysis are not sensitive to the exclusion of the seventh threshold.
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This is evident when the top figures are compared with those in the bottom panel of Figure 1,
which display the theoretical transfers. There, by construction, the jumps at the seven thresholds
are sharp. Note that also theoretical transfers show some within-bracket variability because of

the different share received by each state, and this variability increases with population size.

3.2 The Brazilian anti-corruption program
3.2.1 Institutional framework

In 2003, the Brazilian federal government launched a major anti-corruption program. Since then,
municipalities have been randomly chosen by lottery to be audited on a monthly basis. Auditors
examine the use of federal transfers at the local level. Members of the government, the media,
and the general public may attend the lottery. The Corregedoria Geral da Uniao (CGU) is the
independent body that conducts the audits. For each municipality selected by lottery, auditors
collect documents and information from the period 2001 to the present. A few months after
the audit, reports are sent to all levels of governments and are also made available on the CGU
website. Each report contains information on the total amount of federal transfers audited. More
importantly, the report contains a list that describes the full details of the irregularities found
by the auditors. Example of irregularities are: fraud, non-competitive bidding in procurement
contracts, over-invoicing, diversion of funds, lack of completeness, non-utilization of the funds,
undocumented expenses, as well as others.

Between 2003 and 2004, in each lottery, 50 municipalities were randomly selected to be
audited. Since 2004, 60 municipalities have been selected in each lottery. To date, the total
number of audited municipalities is over 1,500. The program thus provides a valuable source of
information on budget irregularities and corruption episodes in municipal governments.

The management of the audited funds falls under the responsibility of the executive branch
run by the mayor, who is thus directly or indirectly linked to most of the disclosed violations.
The City Council is not involved in the management of the programs, although it should act
as an oversight authority. In recent years, also following the success and the publicity of the
federal anti-corruption program, city councillors strengthened their own role to check on the
executive’s actions; for instance, they created independent anti-corruption commissions or, in
ill-famed cases, they voted to impeach the mayor because of alleged corruption charges.

Most of the audits concern projects or public works financed by specific federal transfers other
than the FPM transfers, although some projects financed or co-financed by the municipality
unconstrained resources (therefore including FPM transfers) are also audited. Thus, in the
analysis below, we ask how an exogenous increase in FPM transfers around the population
thresholds affects corruption in the use of all sources of municipal revenues. Since 70% of
FPM transfers are unrestricted and given that FPM transfers account for the largest fraction
of municipal revenues, this question corresponds to a test of Predictions 1 and 6 in the model

(how rents react to a change in overall budget size 7). Specifically, the theory predicts that, as

14



FPM transfers increase, municipal governments feel less restrained in pleasing the voters and
engage in more abuses of all kinds, and not just abuses concerning the FPM transfers.

We now describe in more detail how we classify each occurrence in the audit reports, in the
spirit of Ferraz and Finan (2008, 2011).

3.2.2 Data on corruption

Because of sample size limitations in the audited local governments, we restrict the sample to
municipalities with less than 50,940 inhabitants, corresponding to the first seven FPM thresholds
(see Table 1). In the two mayoral terms of our analysis, 1,202 municipalities for which we
have non-missing data in the other relevant variables were randomly selected through the first
29 lotteries of the Brazilian anti-corruption program. The bad administration and corruption
occurrences reported in the audit reports are thus related to the municipal administration that
was in power during the two terms in our sample (802 municipalities in 2001-2004 and 400
municipalities in 2005-2008).

Many types of irregularities are detected by the audit reports. Illegal procurement prac-
tices, diversion of funds, over-invoicing of goods and services, and fraud are the most common
occurrences. We introduce two definitions of corruption: broad corruption, which includes irreg-
ularities that could also be interpreted as bad administration rather than as overt corruption;
and narrow corruption, which only includes severe irregularities that are also more likely to be
visible to voters. For both definitions, we construct a binary variable (whether any irregularity
was found or not) and a continuous indicator, namely the ratio between the total amount of funds
involved in the detected violation and the total amount audited. This normalized indicator—
which we call broad fraction of the amount and narrow fraction of the amount for general and
severe violations, respectively—is only available for 1,140 of the 1,202 municipalities in the small
sample.'? As a robustness check, we also consider an additional measure for each definition of
corruption, namely the number of violation episodes detected in the audit reports. The results
for these discrete measures are similar to those for the fractions of the amount discussed below
and are reported in the Online Appendix.

The definition of broad corruption includes the following categories of violation episodes: 1)
“illegal procurement practices,” occurring when any of these episodes are reported: a) compe-
tition has been limited, for example, when associates of the mayor’s family or friends receive
non-public information related to the value of the project, b) manipulation of the bid value, c)
an irregular firm wins the bid process, d) the minimum number of bids is not attained, or e)
the required procurement procedure is not executed; 2) “fraud;” 3) “favoritism” in the good
receipt; 4) “over-invoicing,” occurring when there is evidence that public goods or services are

purchased for a value above the market price; 5) “diversion of funds;” 6) “paid but not proven,”

OMunicipalities with missing values in these normalized measures of corruption are identical to the others with
respect to observable characteristics, such as geographic location, area size, and Census characteristics (results
are available upon request).
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occurring when expenses are not proven. In the Online Appendix, we report examples of each
category. The definition of narrow corruption includes the following irregularities: 1) severe
“illegal procurement practices;” 2) “fraud;” 3) “favoritism;” 4) “over-invoicing.” In our opin-
ion, many of the irregularities regarding the two categories “diversion of funds” and “paid but
not proven” do not necessarily imply corruption (see again the Online Appendix for relevant
examples). Also some illegal procurement practices might result more from bad administration
than from outright corruption: therefore, narrow corruption includes these episodes only if they
resulted in severe violations, such as favoring one specific firm or manipulating the bid value.
In the following, we refer to “small sample,” consisting of 1,202 observations, as the (random)
sample for which we have information on the corruption measures. Descriptive statistics on these
variables—by population intervals—are reported in the first four columns of Table 3. According
to our broad measure of corruption, 79% of the mayors in our sample are associated with some
kind of violation. Based on the more restrictive measure, 46% of mayors are found to be corrupt.
Both measures show no clear pattern across intervals, but the incidence of narrow corruption is
more volatile. The fraction of the amount expressed in percentage points, on average, is 5.35

and 2.07 for the broad and narrow definition, respectively.

3.3 Measuring the quality of politicians

In the model of Section 2, the observed quality of political candidates (their type J) is positively,
although imperfectly, correlated both with their potential talent in government, and with their
opportunity cost of entering politics. Moreover, the politicians’ type J, as opposed to their
ability 0, is observed by everybody. We measure these individual features with reference to
education. Since the unit of analysis is the municipality in a legislative term, we refer to the
average features of the pool of candidates in each municipal election included in our sample.
Specifically: 1) college denotes the fraction of candidates with at least a college degree; 2) years
of schooling denotes the candidates’ average years of schooling. The source for these variables is
the dataset on elected officials from the Brazilian Electoral Court (Supremo Tribunal Eleitoral)
website. We collected data for all municipalities in the relevant population brackets, for the
elections held in 2004 and 2008, irrespective of whether or not they were audited.!! Hence, this
corresponds to a much larger sample of municipalities than the small sample for which we can
measure corruption.

The relevant variable in the model (7) refers to the quality (or type) composition of the pool
of opponents in the first-term reelection of the incumbent mayor. We thus restrict attention to
municipalities and mayoral terms in which the mayor is actually running for reelection, within
the relevant population brackets . We refer to this set of observations as the “large sample”

(2,877 observations). Here, in accordance with the model, the set of candidates for which we

"Note that incumbents running for reelection in these two elections faced the same two-term limit, which was
introduced in 2000; they are therefore homogeneous with respect to the regulatory framework.

16



measure education corresponds to the pool of opponents faced by the incumbent mayor. Thus,
the variable college measures the fraction of opponents with a college degree, and so on.

For the large sample, the last three columns of Table 3 report descriptive statistics on
the opponents’ educational attainments and the reelection frequency of incumbent mayors, by
population intervals. On average, the political opponents in our sample have about 11.9 years
of schooling, and 44% of them went to college. As one would expect, educational attainments
increase with population size. Local politicians are relatively highly educated, as only 8% of
the Brazilian population aged between 25 and 64 have a college degree.'? Finally, 59% of the
incumbent mayors running for another term win their bid for reelection.

Clearly, this sample is not random, since it only refers to the elections in which the incumbent
mayor has chosen to rerun. As a robustness check, in the Online Appendix, we also report results
for the larger sample referring to all municipalities of the relevant population size on which data
are available, and that includes also observations where the mayor does not run for reelection
(either because he is in the second term, or because he chooses not to run). There, the set of
candidates for which the average quality is reported corresponds to all political candidates, since

we cannot distinguish between an incumbent and a set of opponents.

4 FEconometric strategy

In this section we outline our econometric strategy, that is, how we exploit the FPM disconti-

nui