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We estimate the causal real economic effects of a randomized anti-corruption crackdown on
local governments in Brazil using rich micro-data on corruption and firms. After anti-corruption audits,
municipalities experience an increase in the number of firms concentrated in sectors most dependent on
government relationships and public procurement. Through the estimation of geographic spillovers and
additional tests, we show that audits operate via both a direct detection effect as well as through indirect
deterrence channels. Politically connected firms suffer after the audits. Our estimates indicate the anti-
corruption program generates significant local multipliers which are consistent with the presence of a large
corruption tax on government-dependent firms.
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1. INTRODUCTION

Corruption is at the centre of international policy debate, as epitomized by World Bank Group
President Jim Yong Kim’s 2013 statement defining it as “public enemy number one.” Since
the late 1990s, a number of resources and a tremendous amount of effort have been devoted
to fighting corruption, ranging from international transparency initiatives and regulations to
numerous national anti-corruption programs. One of the main goals of these policies is to spur
private sector development, yet their effectiveness remains a controversial topic as some argue
such policies may backfire.1

In this article, we ask: how does a national anti-corruption crackdown affect local economic
activity? Answering this question is not only important from a policy perspective, but can allow
us to shed light on the mechanisms linking government corruption to firm growth and resource
allocation.

1. See, for example, When corruption is good for the economy (Fortune, 2014), Why corruption is a messy business
(Financial Times, 2014), and Where do you turn when the anti-corruption crusaders are dirty? (The New York Times,
2019).

The editor in charge of this paper was Nicola Gennaioli.
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Although an active body of theoretical and empirical literature has investigated the interplay
between economic development and corruption—commonly defined as the (illegal) abuse of
public office for private gain—establishing causality has proven extremely difficult due to the
equilibrium nature of corruption.2 As a result, both cross-country and firm-level studies typically
suffer from endogeneity issues that make it difficult to pin down specific channels. Anti-corruption
initiatives also tend to present similar challenges as they are often anticipated, and at times
manipulated, by the corrupt agents they target in the first place.

We circumvent these obstacles by focusing on the unique context of Brazil, where the
federal government randomly audited local public spending to crackdown on corruption in local
governments from 2003 to 2014.3 These audits are randomized across municipalities and have
been shown to have a lasting ability to reduce corruption (Avis et al., 2018). By exploiting
exogenous spatial and time variation, we identify the causal impact of the audit program on
various outcomes at the level of the local economy and the firm.

As a first step toward understanding how corruption affects local government-firm
relationships, we create and gather data from various sources. To construct our primary outcome
measures at the municipality and firm level, we use matched employer-employee administrative
data for the entire Brazilian formal sector from the period 2002–17. We also rely on a number
of confidential datasets (such as the administrative censuses of retail and service sector firms),
and publicly available ones (such as data on politicians and campaign contributions as well as
surveys of informality and data on public procurement contracts).

In the first part of this paper, we estimate the impact of Brazil’s anti-corruption crackdown on
firms. In a staggered difference-in-differences framework, we compare outcomes in a municipality
that was randomly drawn to be audited (treatment) to those in municipalities that were eligible
but were either randomly chosen to be audited later or were never audited (control). We confirm
the validity of our research design by showing that a range of local economic, demographic,
and political characteristics cannot predict audits, and we illustrate parallel trends in the
outcome variables prior to the audit. After an anti-corruption crackdown, treatment municipalities
experience higher levels of economic activity relative to control municipalities. On average, we
observe a 0.9% increase in the number of firms and business establishments operating in treated
municipalities in the three years after the audit.4

The information contained in the detailed audit reports describing all irregularities uncovered
by the auditors indicate that most corruption cases involve either theft of local funds by politicians,
or irregularities and bribes in public procurement. As a result, a direct implication of our analysis
is that the effects of the anti-corruption audits should primarily affect the economic sectors that
most rely on government relationships and local spending. Indeed, we show that our effects are
larger and fully concentrated in those sectors. We do so by adopting two primary definitions of
government dependence: (i) sectors that are highly represented in government procurement and
(ii) sectors that are identified as corrupt via the manual reading of all irregularities involving firms
uncovered by the auditors and reported in the audit reports. We show that while the number of
firms operating in government-dependent sectors increases by around 1.4%, there is a zero effect
elsewhere.

2. For extensive reviews of the literature, see Bardhan (1997), Jain (2001), Svensson (2005), Hanna et al. (2011),
Olken and Pande (2012), Banerjee et al. (2012), Rose-Ackerman and Palifka (2016), and Fisman and Golden (2017).

3. Audits are one of the most common tools governments adopt to monitor and punish corrupt activities. Supreme
Audit Institutions (SAIs), i.e., specific agencies dedicated to anti-corruption audits, are present in almost every country
in the world (http://www.intosai.org).

4. We often use the terms “firms” and “business establishments” interchangeably. Results, as shown in this article,
are extremely similar both quantitatively and qualitatively across the full analysis.
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To confirm that audits do increase real economic activity, we show that aggregate measures
of firm output coming from distinct administrative sources are positively affected by the audits:
total sales by local firms increase by about 6%. Additionally, the total volume of lending and
deposits in local banks rise by about 3%.

Within this framework in which audits cause a shift from a higher to a lower level of corruption,
our findings provide some of the first causal evidence against long-standing “efficient corruption”
arguments, which state that corruption may be beneficial for firms that operate in second-best
contexts plagued by red tape and unnecessary regulations (Leff, 1964; Huntington, 1968). Instead,
the fact that anti-corruption efforts increase local economic activity suggests that theories of
corruption hampering economic growth are at play (Murphy et al., 1991; Shleifer and Vishny,
1993; Svensson, 2005).

We investigate mechanisms noting that anti-corruption audits may operate through a direct
detection channel—by leading public officials to be replaced or to change behaviour—or through
an indirect deterrence channel—by increasing the salience of audit risk.5 We isolate these
mechanisms by estimating the spillover effects of audits onto nearby municipalities, under the
assumption that physical proximity to an audited municipality raises the salience of audit risk. We
uncover the presence of large spillover effects, as a nearby audit has an impact on non-audited
municipalities that is similar in magnitudes to our main effects, that is a 1.2% increase in the
number of firms. By re-estimating our main specification using a control group of municipalities
that never neighbour an audited one, we show that, once accounting for spillovers, the impact
of audits would be about double what our average estimates indicate. These findings suggest the
effects of direct detection as well as the effects of indirect deterrence equally contribute to the
impact of the anti-corruption program. A study of heterogeneity across the political cycle further
indicates that direct effects are driven by the presence of both disciplining and selection effects
of the audits on politicians.

We conclude the analysis of the local economy with a discussion of the economic magnitudes
of our effects. First, back-of-the-envelope calculations indicate output multipliers of the audits
in the range of 1.46–4.60. These results are in line with, but slightly larger than, recent estimates
of regional multipliers in Brazil by Corbi et al. (2019), consistent with corruption leading to the
inefficient waste of local public spending. Second, through the lens of a stylized model of firm
heterogeneity with monopolistic competition, we show that our magnitudes can be rationalized
by an average corruption tax on firms in the range of 5–23%, which is similar to other estimates
of leakage through corruption and bribes in different contexts, such as Svensson (2003) (8%),
Olken (2007) (24%), Olken and Barron (2009) (13%), Sequeira and Djankov (2014) (14%), and
Decarolis et al. (2020) (17%).

In the final part of the article, we provide a set of additional results to further characterize our
findings. We start by uncovering a large degree of heterogeneity depending on the effectiveness
of audits. The positive effects of the program are fully concentrated in areas where audits are
effective at detecting corruption. We find suggestive evidence that unsuccessful audits may even
backfire and have negative consequences when they fail to uncover local politicians’ malfeasance.

Second, we provide evidence that alternative explanations that are unrelated to corruption are
unlikely to account for our findings. We show that our effects are not driven by firms involved in
litigation activity generated by the audits. There is also little evidence that a shift from informal

5. Notice that there are several assumptions underlying these mechanisms, because with full information and in
the absence of behavioural effects audits should not matter. In our context, however, mayors are not perfectly informed
about audit probabilities, and there is uncertainty over the costs and consequences of an audit. We discuss these issues
in more details in the paper, and we refer to Bobonis et al. (2016) and Avis et al. (2018) for a broader discussion of how
anti-corruption audits operate.
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to the formal sector explains all our results. Finally, we show that the central government does
not change its allocation of federal funds in response to the audits.

We conclude with a firm-level analysis aimed at uncovering more granular heterogeneity that is
informative of the role of corruption as a source of misallocation across firms. Consistent with the
presence of a corruption tax, we find that incumbent firms in government-dependent sectors grow
the most after an audit. On the other hand, politically connected firms, such as campaign donors
or firms whose manager is an elected politician, shrink considerably, suggesting that a potential
channel through which corruption affects local economic activity is by allowing connected but
inefficient firms to operate and stifle competition.6

Our article relates to three main strands of literature. First, we contribute to the vast literature
on corruption. In particular, we relate to studies that focus on the role of corruption in firm growth
and economic development and to those studies regarding the effectiveness of government audits
in reducing corruption.7 Compared to previous studies, we exploit quasi-experimental variation in
corruption levels generated by the anti-corruption audits to estimate the impact on local economic
activity and firm dynamics. Additionally, we assemble a new dataset that combines multiple
sources of micro-data to shed light on the mechanisms linking corruption and firm activity.

We also contribute to studies that assess the importance of political connections to firms.8

Our causal evidence that politically connected firms suffer large losses after an anti-corruption
crackdown is novel, and it is consistent with the large body of work—starting with the seminal
work by Fisman (2001)—which argues that politically connected firms benefit from corruption.
However, our article adds an additional wrinkle to this argument by highlighting that corruption
represents an extra cost of doing business for incumbent government-dependent firms. Our
study differs from most papers in this literature as they restrict their attention to the set of
politically connected firms, and especially large, publicly listed ones connected to top politicians.
Important exceptions are the studies of private firms in Italy by Cingano and Pinotti (2013)
and Decarolis et al. (2020). In this sense, our article is instead closer to Svensson (2003) and
Fisman and Svensson (2007), who use survey evidence to uncover large costs of corruption
for small and medium firms. Our ability to further observe firm-level outcomes and political
connections for the full formal sector represents a significant leap forward from previous work
in this area.

Finally, we relate to the literature examining the causes and consequences of resource
misallocation in the economy (Restuccia and Rogerson, 2008; Hsieh and Klenow, 2009;
Bartelsman et al., 2009; Syverson, 2011; Hsieh and Klenow, 2014). Our paper emphasizes the
role of one important but arguably understudied friction, corruption. Our estimates of potentially
significant firm-level distortions generated by the presence of corruption highlight its importance

6. Consistent with these findings, Colonnelli et al. (2020) find that the vast majority of firms involved in
irregularities with the government are not the active perpetrators of corruption. The analysis in Colonnelli et al. (2020)
is complementary to ours as they focus exclusively on the set of firms located in never-audited municipalities.

7. Examples of the former are Wade (1985), Shleifer and Vishny (1993), Shleifer and Vishny (1994), Mauro
(1995), Bliss and Tella (1997), Kaufmann and Wei (1999), Svensson (2003), Fisman and Svensson (2007), Olken
(2007), Olken and Barron (2009), Cole and Tran (2011), Sequeira and Djankov (2014), Weaver (2016), Smith (2016),
Bai et al. (2017), and Decarolis et al. (2020). Anti-corruption audits in Brazil are the focus of Ferraz and Finan (2008),
Bologna and Ross (2015), Lichand et al. (2016), Zamboni and Litschig (2018), and Avis et al. (2018). Studies on related
anti-corruption initiatives in other countries include Bobonis et al. (2016), Zeume (2017), Giannetti et al. (2017), and
Chen and sing Kung (2019), among others.

8. Examples include Fisman (2001), Khwaja and Mian (2005), Faccio (2006), FACCIO et al. (2006),
Claessens et al. (2008), Goldman et al. (2008), COOPER et al. (2010), Duchin and Sosyura (2012), Akey (2015),
Fisman and Wang (2015), Schoenherr (2018), Akcigit et al. (2018), and González and Prem (2020).

D
ow

nloaded from
 https://academ

ic.oup.com
/restud/article/89/2/695/6311681 by U

niversity of C
hicago Libraries - Law

 user on 07 M
arch 2022



Copyedited by: ES MANUSCRIPT CATEGORY: Article

[17:59 10/2/2022 OP-REST210037.tex] RESTUD: The Review of Economic Studies Page: 699 695–732

COLONNELLI & PREM CORRUPTION AND FIRMS 699

for models of firm dynamics that aim to take the interactions between government and firms into
account.

This paper is organized as follows. In Section 2, we illustrate the institutional context, while
in Section 3 we describe the primary data sources. Section 4 illustrates our empirical strategy.
Section 5 presents the main results of the article. In Section 6, we discuss additional results.
Section 7 concludes.

2. THE CGU ANTI-CORRUPTION PROGRAM

In May 2003 under the administration of Luis Inácio Lula da Silva, the Brazilian central
government launched a large anti-corruption program to fight the rampant corruption in the waste
of public resources by local governments. The program consisted of 39 rounds of randomized
audits of municipalities’ expenditures—with replacement—over the 2003–14 period, followed
by anti-corruption enforcement activity such as the suspension of corrupt public officials and
politicians.

The audits are conducted by the Office of the Comptroller General (Controladoria Geral da
União (CGU)), which is the federal agency responsible for ensuring transparent use of public funds
and is considered the main anti-corruption body in Brazil. At each audit round, approximately
60 municipalities were randomly selected, with replacement.9 As of 2014, more than 99% of
Brazil’s 5,570 municipalities were eligible, and 1,881 had been selected at least once. Only
municipalities below a certain population threshold were eligible for the program, and state
capitals were excluded.10

The audit process begins immediately after the random draw, with the federal CGU office
detailing the audit to the various CGU state offices by means of a number of inspection orders.
The state offices must then send a team of auditors to the selected municipalities within days of
the lottery. The audits investigate how the federal transfers from the central government to the
municipality are spent and focus mostly on the previous three years.11 There is no management
training as part of the audit.

During an intense few weeks of field works, the auditors analyse all relevant documents and
receipts related to the spending of federal funds, interview local people, bureaucrats, and other
relevant parties, solicit direct anonymous complaints about malfeasance, and take pictures to
document the quality of public service delivery. Following this fieldwork, the auditors write a
detailed audit report following the meticulous instructions from the federal CGU. These publicly
available reports can span up to 300 pages and include organized analyses of all the information
gathered during the weeks-long audit.

The audits may have severe legal consequences, which most often target corrupt politicians
and officials. In particular, the CGU discuss the audit findings directly with state and federal
prosecutors and the Ministries whose transfers have displayed irregularities. These agencies
then analyse the irregularities and decide on anti-corruption enforcement activity. The most

9. The randomization is linked to the draw of a popular national lottery. The implied audit probability in any given
round, which is constant within a state, is therefore quite low (1% within a round, and 3% within a year). Additionally,
there is a small exception to the random draw with replacement, as municipalities cannot be selected if they were selected
in one of the previous three rounds.

10. The population threshold was originally 100,000, but it was successively increased to 300,000 soon after the
launch, and then rose to 500,000 for the remaining years of the program.

11. All federal transfers tend to be audited for smaller municipalities, while often just a subset of the transfers can
be audited for larger municipalities. The details of each inspection order and the sectors that are audited can change over
time, at the CGU central office’s discretion.
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Figure 1

The anti-corruption program over time

Notes: This figure illustrates the yearly variation in the anti-corruption program, using administrative data from CGU for 2006–14. Panel
A shows the total number of audits. Panel B shows the total amount of municipal resources audited, in real US millions of dollars. Panel
C shows the total number of mismanagement irregularities. Panel D shows the total number of acts of corruption, which include cases of
moderate and severe irregularities, as classified by CGU.

common consequences of CGU audits are temporary or indefinite suspension of officials
from public posts, the impeachment of the mayor by the local office, or the mayor’s loss of
mandate.

In Figure 1, we illustrate the yearly variation of the program over time using administrative
data from the CGU. We can see from Panel A that the intensity of the program was higher
in the first three years and significantly lower in the final three years. Panel B plots the total
amount of audited federal transfers to municipalities (in millions of USD), showing spikes of
around 1.5 billions USD in 2004, 2009, and 2010. Panels C and D display the total number
of mismanagement and corruption irregularities, respectively, following the CGU split between
minor and more severe irregularities and the language of Avis et al. (2018).12 Figure 2 shows the
wide geographical variation of audits and corruption across Brazil.

12. The CGU started collecting data on the specific types of corruption in 2006.

D
ow

nloaded from
 https://academ

ic.oup.com
/restud/article/89/2/695/6311681 by U

niversity of C
hicago Libraries - Law

 user on 07 M
arch 2022



Copyedited by: ES MANUSCRIPT CATEGORY: Article

[17:59 10/2/2022 OP-REST210037.tex] RESTUD: The Review of Economic Studies Page: 701 695–732

COLONNELLI & PREM CORRUPTION AND FIRMS 701

Q5
Q4
Q3
Q2
Q1
Ineligible
Never Audited

Figure 2

Corruption across Brazilian municipalities

Notes: This figure shows a map of Brazilian municipalities to illustrate the spatial variation of audits and corruption intensity, using
administrative data from CGU from 2006 to 2014. In red, we show the municipalities that are ineligible for the program. In white, we
show the municipalities that are eligible for the program but have never been selected. In shades of blue, we highlight the municipalities
that have been audited (for the first time) as part of the CGU program. A darker shade means the audit uncovered a higher share of corrupt
irregularities in the audited funds, after scaling by municipality size using the number of establishments.

3. DATA

The main outcome measures used in the analysis come from matched employer-employee
administrative data, which we expand using confidential firm-level government censuses and
several other datasets.

3.1. Matched employer–employee data

The principal source of firm- and worker-level data is obtained from the Brazil-
ian Ministry of Labor’s RAIS (Relação Anual de Informações Sociais) database
(Brazilian Ministry of Labor and Employment, 2017). It is widely considered a high-quality cen-
sus of the formal labour market (Menezes-Filho et al., 2008; Dix-Carneiro, 2014; Helpman et al.,
2017). Except for the informal sector and a subset of self-employed individuals, its coverage is
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almost universal. Data quality and coverage improved dramatically in 2002 when individual
tax identifiers and additional variables were incorporated into RAIS. We therefore focus
on the years 2002–17, which is the same period the primary datasets discussed below are
available.

Each individual is assigned a unique administrative worker identifier, which allows for tracking
of the individual over time and across firms as well as establishments of the same firm. RAIS
contains information on the tax identifiers of both the firm and the establishment of the worker,
their locations and industry, and on several other establishment- and firm-specific variables. We
use these variables to aggregate the measures at the establishment, firm, and municipality level
in the analysis. Similar to other employer–employee matched data, we observe wages and hiring
and firing dates, but also gender, nationality, age, and education, as well as data on hours worked,
reason of hiring and firing, and contract details. Finally, each worker is assigned an occupational
category specific to her current job.

Our analysis focuses on the full set of 5,526 Brazilian municipalities that are eligible for the
program, excluding only the 44 larger, ineligible municipalities (i.e. state capitals and those with
population above the program’s threshold). Of these, 1,881 municipalities are audited at least
once during the 2003–14 period. Table 1 displays summary statistics for this sample (Panel B), as
well as for all municipalities eligible for the program (Panel A). Eligible municipalities have an
average (median) of 251 (43) business establishments and 239 (41) firms and 2,816 (324) private
sector workers who have a wage of BRL 461 (418) per month. The average (median) firm has 16
(3) employees. As displayed in Panel B, the distribution of audited municipalities (i.e. excluding
those eligible but never audited) is extremely similar.

3.2. Firm-level data on retail and service sectors

The primary advantage of RAIS is its nearly complete coverage of private sector firms. However,
RAIS lacks balance sheet information that is especially important to construct measures of
aggregate economic activity. We therefore rely on two unique yearly datasets collected by the
Brazilian Institute of Statistics (IBGE), the primary data collection government agency in Brazil.
We have access to the two datasets, the Annual Survey of Retail (PAC: Pesquisa Anual de
Comércio) and the Annual Survey of Service (PAS: Pesquisa Anual de Serviços), for the 2002–14
period (Brazilian Institute of Geography and Statistics, 2014).

These data are generated by PAC and PAS from surveys aimed at monitoring firm performance
in the retail and service sectors, respectively.13 Both PAC and PAS surveys are constructed
using two strata: the first stratum (estrato amostrado) includes a nationally representative
sample of single-establishment, single-state firms with less than 20 employees; the second
stratum (estrato certo) consists of all other firms (i.e. firms with at least 20 employees or
those with establishments in more than one state), which are sampled with probability one.
To ensure our data are representative at the municipality level in the analysis, we use only
firms in the estrato certo. As of 2014, i.e., the last year of audits in our sample, a total of
131,702 firms are included in the PAC and PAS estrado certo surveys. The advantage of using
these data is that they contain financial information on firm performance, such as sales and
investment.

13. Using the CNAE 2.0 classification, PAC covers Section G, while PAS covers Sections E, H, I, J, L, M, N, R, S.
More details on the PAC and PAS survey instruments can be found on the IBGE website at their respective links (accessed
December 2020): https://www.ibge.gov.br/estatisticas/economicas/comercio/9075-pesquisa-anual-de-comercio.html
and https://www.ibge.gov.br/estatisticas/economicas/servicos/9028-pesquisa-anual-de-servicos.html.
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TABLE 1
Summary statistics: local economy

(1) (2) (3) (4) (5)
Mean SD p10 Median p90

Panel A: eligible municipalities

N business establishments 251.11 710.67 6.00 53.00 555.00
N firms 239.38 672.00 6.00 51.00 532.00
Establishment size 11.21 74.63 1.00 3.00 17.00
Firm size 16.10 169.11 1.00 3.00 18.00
Private sector workers 2,815.60 9,688.85 18.00 324.00 5,837.00
Wage private sector 460.66 1,137.98 282.50 418.13 648.01
Public sector workers 685.18 1,447.31 122.00 335.00 1,382.00
Wage public sector 513.28 1,096.10 232.22 466.16 759.66
Establishments GD-Proc 141.42 400.83 3.00 30.00 309.00
Establishments GD-Corrupt 117.90 305.71 3.00 29.00 268.00
Establishment size GD-Proc 10.53 67.37 1.00 3.00 17.00
Establishment size GD-Corrupt 10.11 65.57 1.00 3.00 16.00
Total credit (M USD) 44.64 177.94 0.59 10.53 90.14
GDP per capita 4,686.43 5,492.51 1,411.96 3,401.38 8,798.00

Panel B: audited municipalities

N business establishments 248.91 691.45 6.00 52.00 575.00
N firms 237.57 654.82 6.00 50.00 548.00
Establishment size 11.12 79.29 1.00 3.00 17.00
Firm size 15.78 135.36 1.00 3.00 19.00
Private sector workers 2,768.95 8,703.45 17.00 326.00 5,961.00
Wage private sector 457.22 239.78 282.70 416.53 647.28
Public sector workers 716.72 1,140.78 125.00 383.00 1,496.00
Wage public sector 497.98 727.49 224.44 459.45 747.95
Establishments GD-Proc 141.22 394.73 3.00 30.00 324.00
Establishments GD-Corrupt 117.99 300.42 3.00 29.00 282.00
Establishment size GD-Proc 10.40 70.79 1.00 3.00 17.00
Establishment size GD-Corrupt 10.07 70.94 1.00 3.00 16.00
Total credit (M USD) 41.02 122.29 0.60 10.69 90.11
GDP per capita 4,675.53 6,865.43 1,381.61 3,196.34 8,401.58

Notes: This table reports summary statistics at the municipality level, using RAIS data for the period 2002–17. The
sample in Panel A includes all eligible municipalities, including those that are audited. The sample in Panel B includes
only municipalities audited as part of the CGU anti-corruption program in 2003–14. All variables are described in the
text. N Business Establishments (Firms) is the total number private sector establishments (firms) in the municipality,
Establishment (Firm) Size is defined as the number of employees in the establishment (firm), Private (Public) Sector
Workers is defined as the total number of workers in the private (public) sector, Wage Private Sector is the average
wage in the private (public) sector, Establishments GD-Proc (Corrupt) is defined as the total number of establishment in
GD-Procurement (Corrupt) sectors (as defined in Section 5.2), Establishments Size GD-Proc (Corrupt) is defined as the
average number of employees in establishments in GD-Procurement (Corrupt) sectors (as defined in Section 5.2), Total
Credit (M USD) is the total amount of credit by banks in 2014 USD, and GDP per Capita is the GDP per capita in 2014
USD.

3.3. Other data sources

We rely on a variety of complementary data sources, which we introduce in different parts of this
aricle and summarize below.

3.3.1. Surveys of informality. We obtain information on informality from the National
Household Survey (PNAD: Pesquisa Nacional por Amostra de Domicílios), which is an annual
survey first made available in 2002 by IBGE. Unfortunately, these data are only available at the
state-year level. Therefore, we impute informality measures at the municipality-year level using
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both population shares from IBGE annual surveys and pre-existing informality shares that we
can measure directly in the 2000 Decennial Census.14

3.3.2. Elections, political connections, and campaign contributions. Electoral data on
municipal and federal elections are obtained from the Tribunal Superior Eleitoral (TSE). TSE also
provides detailed data on both individual and corporate campaign contributions over the same
period in addition to individual-level data on both elected and unelected political candidates. We
use various measures based on these data, which we describe in more depth in Colonnelli et al.
(2020), to explore effects across the electoral cycles and to identify politically connected firms.
We also complement these data with further TSE data on the party affiliation of workers and
managers in the private sector (Colonnelli et al., 2020).

3.3.3. Public procurement. We construct measures of sectoral government dependence
using contract-level data from federal public procurement. These data are obtained from the
Ministry of Planning, Budget, and Management (MP: Ministério do Planejamento, Orçamento e
Gestão). We have access to the universe of federal contracts from 2000 to 2014. We complement
these data with municipality-level contract data for municipalities in the state of Sao Paulo since
2008; these data are made publicly available by the Court of Auditors of the State of Sao Paulo
(TCE-SP).

3.3.4. Loans and banking sector. Municipal-level data on the total amount of local
loans to both businesses and individuals, and on the total amount of deposits in local banks by
both business and individuals, are obtained from the Brazilian Central Bank (BCB: Banco Central
do Brasil), through their ESTBAN dataset, for the period 2002–17.

3.3.5. Other. We use administrative data on audits and irregularities from the CGU. We
complement these data with new manually collected data on all firms involved in irregularities
uncovered by the CGU auditors (Colonnelli et al., 2020). Data on federal transfers come from the
National Treasury’s FIMBRA dataset, while data on block grants to municipalities come from
the CGU.

4. EMPIRICAL DESIGN

In this section, we illustrate our identification strategy, which relies on the randomization of
anti-corruption audits across municipalities over time. The key identification concern is that
unobserved confounding factors may be correlated with both corruption and economic outcomes.
For example, poor economic conditions may lead public officials to seek bribes from local firms,
thus preventing us from causally estimating whether corruption affects the local economy. This
has arguably been the main limitation to empirical work on corruption and economic development.

14. To validate our imputations, we show that the average between our 2009 and 2011 imputations are highly
correlated with the actual measures of informality and formality directly observed in the 2010 Decennial Census. In
Supplementary Figure A1, using outcome variables in logarithmic terms, we report both the estimated coefficients and
the R-squared of the linear regression of the actual Census measures on our imputations. The binscatter plots show
elasticities extremely close to one, and R-squared in the range of 0.89–0.94. These findings hold both when using
imputations that rely on annual population shares (Panels A and C) as well as pre-existing actual informality shares
measured in the 2000 Decennial Census (Panels B and D).
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Since we are unable to observe municipal corruption levels over time—given that corruption is
only observed conditional on the audit taking place—, we cannot causally estimate the impact of
corruption per se. However, assuming audits are effective at reducing corruption, we can estimate
the policy-relevant reduced-form impact of the audits, and explore the economic mechanisms at
play.

The context we study is unique in that anti-corruption audits are randomized across
municipalities over time. The design of the program therefore lends itself to a municipality-
level event-study estimation method. After removing the few municipalities that are ineligible for
the program, we have a set of treated (at different points in time) and never-treated municipalities.
Then, at the same point in time t, we can compare the outcomes of municipalities that are audited
at time t to those audited at time t+μ (μ>0) and to the never-treated municipalities.

Since the median number of audit rounds in a year is three, we aggregate the main outcome
data at the quarter level whenever possible (e.g. when using data from RAIS), or at the year level
whenever that is the frequency of the data (e.g. when using the firm censuses). Moreover, since
most data sources begin in 2002 and end in 2017, our main estimation window covers the period
of [−4,12] quarters (or [−1,3]years) around the audit.15

4.1. Estimating equations

We estimate both non-parametric and parametric event study models. The former allows us to
capture the dynamics of real economic outcomes relative to the time of audit, and we estimate it
as follows:

ymt =αm +αt +
k=−1∑

k=−4

μk +
k=12∑

k=1

μk +εmt, (4.1)

where m and t stand for municipality and quarter, respectively, and {μk} captures the relative
event-time indicators.16 That is, μk is an indicator variable taking value 1 if it is quarter k relative
to the audit quarter. These indicator variables are always 0 for municipalities that are never
audited. As is typical in event study frameworks, we make the normalization μ−1 =0, so that
all coefficients represent differences in outcomes relative to the quarter before the audit. The
specification includes municipality fixed effects (αm) and quarter fixed effects (αt), which absorb
fixed differences across space and time. The latter are especially important since the scope of the
audits may change over time, for example due to fluctuations in the CGU budget. εmt are standard
errors clustered at the level of the municipality (Bertrand et al., 2004).

A parametric specification, on the other hand, allows us to better analyse the statistical
significance and magnitude of the estimates. We estimate the following model:

ymt =αm +αt +β×PostAuditmt +εmt, (4.2)

where again m and t stand for municipality and quarter, respectively, and PostAuditmt is an
indicator variable taking value 1 for all quarters after the audit in the audited municipality, and 0
otherwise. PostAuditmt is always 0 for never-treated municipalities. The parameter of interest is

15. As discussed later, the results are robust to multiple other estimation windows, including an unconstrained
window around the event.

16. By quarter, unless otherwise specified, we mean the specific year-quarter, so that we have 48 quarters in the
estimation period 2002–17.
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β, which measures the change in the outcome variables of the audited municipalities compared
to the yet-to-be-audited and eligible-but-never-audited municipalities, conditional on the set of
municipality and quarter fixed effects.17

4.2. Identifying assumptions

The interpretation of β (or the {μk} indicators of equation 4.1) as the causal impact of the anti-
corruption audits requires the identifying assumption that the timing of the audit is uncorrelated
with municipal economic outcomes, conditional on the set of municipality and time fixed effects.
For example, an audit that is anticipated by either corrupt officials and politicians, or by firms,
would violate the identifying assumption.

However, the design of the program limits these concerns, as the audits are randomized across
the pool of eligible municipalities by means of a public lottery, and previous work has strongly
established the validity of this randomization (Ferraz and Finan, 2008; Litschig and Zamboni,
2008; Ferraz and Finan, 2011). We also test for this in the data in Table 2, where we regress
an indicator for whether the municipality is audited on state fixed effects and a host of local
economic, demographic, and political characteristics. For example, we show in column 1 audited
municipalities are similar based on observable characteristics to never-audited municipalities:
none of the covariates we use in the regression, which are measured at the beginning of the
sample and cover economic, demographic, and political measures, are statistically significant,
and the magnitudes of each coefficient are small. All covariates are standardized by their mean
and standard deviation. In columns 2–5, we repeat a similar exercise for different audit cohorts,
adding covariates measured the year before the audit, and find analogous results: at most one
coefficient per audit cohort is statistically significant, and magnitudes are small. Overall, the
patterns in the data strongly indicate that the randomization of the audits was successful.

We can also directly assess this assumption in the data by analyzing the dynamics in the μk
coefficients of equation 4.1, as we illustrate in the next section. For our research design to be
valid, audited and control municipalities should follow parallel trends in the period prior to the
audit, which implies that the pre-period μk indicators should not be statistically different from
zero.

5. THE IMPACT OF ANTI-CORRUPTION AUDITS ON THE LOCAL ECONOMY

The central part of our analysis investigates the impact of anti-corruption audits on the local
economy. We show that they positively affect various municipal-level economic outcomes, and
that the effects are concentrated in government-dependent sectors. We then discuss mechanisms,
with a focus on disentangling the direct effects from the indirect effects of the audits. We conclude
by interpreting the economic magnitudes of our findings.

5.1. Conceptual framework

The long-standing debate on the relationship between corruption and firms centres around two
opposing views. On the one hand, “efficient corruption” theories by Leff (1964) and Huntington

17. When studying heterogeneous effects based on differential preexisting characteristics, we estimate the following
interacted specification:

ymt =αm +αt +β1 ×PostAuditmt +β2 ×Zm ×PostAuditmt +εmt (4.3)

where Zm is a characteristic of the municipality measured pre-audit, unless otherwise specified.
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TABLE 2
Are audits random?

(1) (2) (3) (4) (5)
Characteristics in (t−1)

Ever audited 03–05 06–08 09–11 12–14

Private sector workers 0.001 0.000 −0.002 0.002 −0.016
(0.028) (0.028) (0.026) (0.029) (0.016)

N business establishments −0.007 −0.010 0.010 −0.006 0.002
(0.015) (0.014) (0.014) (0.011) (0.006)

Establishment size 0.007 0.001 0.005 0.003 −0.004
(0.005) (0.011) (0.008) (0.009) (0.002)

Share employment in small establishments −0.004 −0.010 0.001 0.000 0.003
(0.008) (0.007) (0.008) (0.007) (0.004)

Share employment in medium establishments −0.006 −0.007 −0.004 −0.007 −0.002
(0.008) (0.008) (0.008) (0.007) (0.004)

Share manufacturing 0.003 0.000 0.001 0.010 0.001
(0.008) (0.007) (0.005) (0.006) (0.004)

Share services −0.000 0.003 0.014∗ −0.006 0.004
(0.008) (0.008) (0.007) (0.006) (0.005)

Share retail 0.006 0.017∗∗ 0.002 0.006 0.003
(0.009) (0.008) (0.007) (0.007) (0.005)

Share construction −0.002 0.007 −0.002 −0.009∗ −0.003
(0.007) (0.007) (0.006) (0.005) (0.003)

Public sector workers −0.016 0.002 −0.019 −0.029 0.007
(0.016) (0.018) (0.016) (0.018) (0.009)

Share workers in public sector 0.002 −0.030 0.003 0.019 −0.012
(0.022) (0.021) (0.019) (0.021) (0.013)

Population 0.003 −0.005 0.000 0.019 −0.005
(0.015) (0.016) (0.014) (0.014) (0.008)

GDP 0.025 0.031 0.005 0.018 −0.001
(0.016) (0.027) (0.022) (0.021) (0.013)

Share informal employment −0.000 0.006 0.006 −0.007 −0.005
(0.012) (0.011) (0.009) (0.008) (0.005)

Income Gini 0.009 0.015 −0.004 0.008 0.002
(0.007) (0.009) (0.007) (0.007) (0.004)

Share illiterate population 0.009 0.016 0.012 −0.008 −0.006
(0.014) (0.014) (0.011) (0.011) (0.006)

Share population > 8 years education 0.006 0.004 0.008 −0.002 −0.002
(0.011) (0.010) (0.008) (0.008) (0.005)

Opposition mayor 0.005 −0.009 0.002 −0.001
(0.014) (0.011) (0.010) (0.006)

Observations 5,504 4,574 4,039 3,984 3,740
R2 0.037 0.051 0.019 0.022 0.011
State FE Yes Yes Yes Yes Yes
Mean DV 0.340 0.209 0.106 0.091 0.031

Notes: This table illustrates the randomness in the selection of municipalities to audit. All columns present the coefficients
from cross-sectional regressions of the type Auditedms =αs +γ ×Xm +εms. The outcome variable, Auditedms, is an
indicator for whether the municipality is audited in a given set of years as described in each column. All specifications
include state fixed effects. The sample includes all eligible municipalities. We use as regressors variables measured in
2002 (Column 1), or in the year before the audit (Columns 2–5). We standardize each variable by their mean and standard
deviation. The variables used come from the multiple data sources discussed in Section 3, and they are mostly discussed in
the previous table and in the text. Small establishments have up to 3 employees, while medium establishments have more
than 3 but no more than 10. Share Informal Employment, Income Gini, Share Illiterate Population, Share Population >

8 Years Education come from the decennial census of 2000. Opposition Mayor is an indicator for whether the municipal
mayor belongs to opposition party of the president’s. Robust standard errors are presented in parenthesis. *** p < 0.01,
** p < 0.05, * p < 0.1.

(1968) posit that, in the context of pervasive and cumbersome regulations, firm activity would be
higher in a corrupt equilibrium where it is easier for firms to (illegally) bypass bureaucratic
obstacles. Several variations of these arguments depict corruption as “grease in the wheel”
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or “speed money,” such as in the queuing model by Lui (1985). On the other hand, other
theories illustrate several ways through which corruption may be damaging to firm activity, often
describing it as a tax that limits entry and firm growth (Murphy et al., 1991; Shleifer and Vishny,
1993; Romer, 1994).18

Brazil represents an appealing institutional setting to study these theories: it ranks among the
highest for government regulation, and corruption at various levels of the government is pervasive,
thus providing ambiguous predictions regarding the impact of an anti-corruption program.19

Focusing on our specific context of local public spending, the audit reports offer rich qualitative
evidence to inform our analysis. Specifically, in addition to minor mismanagement irregularities,
corruption mostly occurs as (i) theft of public funds by politicians and officials and (ii) illegal
interactions between politicians, officials, and firms.

This context can be illustrated through a stylized model of firm heterogeneity with
monopolistic competition, where a fraction of government spending is stolen and corruption
appears as a wedge in the production process of firms (Restuccia and Rogerson, 2008;
Hsieh and Klenow, 2009). The theft of public funds is obviously unlikely to benefit firms, as
it rather indicates lower actual spending on the local economy, which would therefore limit the
number of operating firms. At the firm level, instead of q, each firm’s production would be q(1−τ )
in a context with corruption. While τ >0 implies that corruption is like a tax, τ <0 implies that
corruption is a subsidy to the firm. In the context of public procurement, τ >0 may indicate a
firm that pays extra costs of doing business with the government (e.g. bribes), while τ <0 may
indicate a firm that faces less bureaucratic barriers and delays. Heterogeneity in τ across firms
would be indicative of misallocation in the local economy.20

Within this setting, we can leverage the randomized audits to identify the channels linking
corruption and firms. For this purpose, a key assumption is that audits reduce corruption frictions
τ , i.e., |τ |↓. This assumption that audits are effective is supported by the findings of Avis et al.
(2018), who show that audits lead to a reduction of severe corruption irregularities, while less
severe mismanagement irregularities are unaffected. As a result, if we were to find that lower
corruption levels lead to lower (higher) economic activity, this would indicate that the ability of
firms and officials to engage in illegal interactions helps (hinders) the local economy.

5.2. Main Results: Audits, Corruption, and Firms

Motivated by our conceptual framework in Section 5.1, our analysis starts by focusing on the
average effect of the audits as a baseline test for theories of efficient corruption. We study the
impact of anti-corruption audits using the total number of private sector business establishments
and the total number of private sector firms as primary outcomes, which we express in logarithmic
terms.21

We first explore the dynamics in the raw data for our main outcome variables. Panels A and
D of Figure 3 display the raw data over the window of [−4,12] quarters around the audit, where
we de-mean the variables by their average value over the four quarters leading up to the audit.

18. For more details on corruption theories, we refer the reader to the excellent comprehensive reviews of the
literature by Bardhan (1997), Olken and Pande (2012), Burguet et al. (2016), and Fisman and Golden (2017).

19. At the end of our study period in 2014, Brazil ranks 143rd out of the 144 countries listed in the Global
Competitiveness Index in terms of regulation, and 69th out of 174 countries listed in the Corruption Perception Index by
Transparency International.

20. For the sake of brevity, we leave the details of this standard model to Supplementary Appendix A2. In Section
5.4, we use the model to better quantify the economic effects we uncover.

21. Unless otherwise specified, before taking the logs, the raw variables are winsorized at the 0.5% of the empirical
distribution to reduce the impact of outliers.
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The figures provide a visual test for our identification strategy, as we observe parallel trends in
the pre-period for both our measures of business establishments and firms. The raw data also
illustrate the positive impact of the audits. We explicitly plot the difference between the treated
and control outcomes in Panels B and E, which highlight the widening gap in quarters after the
audit takes place. We then identify these dynamics more precisely by plotting the point estimates
obtained from the estimation of equation 4.1, as in Panels C and F of Figure 3. The figure shows
that pre-trends are parallel in our preferred baseline event study specification as well, with the
positive effect of the audits materializing gradually over the 12 quarters after the audit.

We interpret the magnitude of the findings by estimating the parametric event-study equation
4.2, reported in Table 3. We see that the audits have a positive and statistically significant impact
on both outcome measures: columns 1 and 2 show an increase of around 1% in response to the
audit. The magnitudes and dynamics for both establishments and firms are extremely similar, as
in practice we see that most firms in these local economies are single-establishment firms. These
similarities also indicate that the effects are primarily driven by an increase in single-establishment
firms rather than a reallocation of activity across municipalities by large, multi-establishment ones.

5.2.1. Lower corruption leads to growth in government-dependent sectors. A key
prediction of a framework whereby audits affect firms by reducing corruption levels is that sectors
more exposed to government interactions should be more affected. We therefore enrich the main
analysis by showing how the audits impact different sectors of the local economy. The importance
of differential exposure to corrupt officials across sectors and firms is lucidly illustrated in one
of the first studies of firm-level corruption by Svensson (2003). We measure firms’ exposure to
corruption in local governments using the information on the four-digit industry of each firm
and by proposing two definitions of “government-dependent” (GD) sectors. Both definitions are
based on the distribution of the data across the entire country to avoid endogeneity and reverse
causality concerns if only municipality information was used.

First, given the importance of public procurement for local public spending and its
pervasiveness in corruption cases uncovered by the audits, we create a measure of procurement
intensity. We believe this is an obvious measure of the extent of interactions between firms and the
government. Notice that, ex ante, audits target all usage and spending of federal resources by the
local municipality, and not just the funds disbursed through public procurement (Ferraz and Finan,
2008, 2011; Brollo et al., 2013). Using data on the universe of federal procurement contracts over
the 2000–14 period, we create the distribution by sector of awarded contracts, scaled by the total
number of establishments within each sector—we define as “GD-Procurement” those sectors that
are above the median of this distribution.

Second, we leverage the richness of the data in the audit reports to create a direct measure of
industry exposure to local corruption. Using the data constructed by Colonnelli et al. (2020) on
firms directly involved in corruption irregularities, we identify the sectors of firms involved to
any extent in an irregularity appearing at any point in the audit reports, and we define as “GD-
Corrupt” those sectors that are above the median in terms of the number of irregularities over
the number of establishments. This measure not only captures procurement irregularities but also
other instances of corruption in interactions between firms and local governments (e.g. business
licenses and construction permits).

Overall, out of a total of 622 sectors in the data, we have 311 and 177 four-digit GD-
Procurement and GD-Corrupt sectors, respectively, with an overlap of 126 of them and a
correlation of 0.27 (Supplementary Appendix Table A1). The top three examples of GD-
Procurement are related to the wholesale retail of medical products and equipment, and office
supplies, while in the case of GD-Corrupt, they are related to the wholesale retail of pharmaceutical
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products, maintenance and repair of railway vehicles, and road construction. In Supplementary
Tables A2 and A3, we compile the ranked full lists of the top 50 and bottom 50 of GD-Procurement
and GD-Corrupt sectors, while additional summary statistics on the size of these sectors are in
Table 1.

In columns 3–10 of Table 3, we find the results are stronger and fully concentrated among
government-dependent firms, consistent with the audits primarily affecting firms that strongly
depend on government relationships. Depending on which GD definition we use, we observe an
increase of 1.2–1.4% in the number of firms in GD sectors, compared to a zero and insignificant
effect in non-GD sectors.22 Importantly, Figure 4 provides further support of our empirical
strategy, as it shows that treated and control municipalities also follow parallel trends in the
dynamics of GD sectors in the period leading up to the audit.

The above results strongly support public procurement’s central role in explaining our findings.
However, testing directly for the impact of audits on the local procurement market requires data
on the universe of municipal contracts between firms and audited municipalities, which are not
available for our full sample. We can offer further supporting evidence focusing on the state of Sao
Paulo, which provides yearly data on local procurement contracts for all of its 644 municipalities
starting in 2008. The analysis in Table A4, based on the estimation of equation 4.2, shows results
that are consistent with our previous findings. We find an overall increase in the number of firms
obtaining procurement contracts from the local municipality that is similar in magnitude to our
average main effect, namely 1.3%, even though the estimate is not statistically significant. On
the other hand, we find large positive and statistically significant effects of the audits on the
number of firms that have never done business with the specific municipality (5.7%), and on the
number of firms that have never engaged in local public procurement prior to the audit (8.6%).
These findings indicate corruption as an important barrier to entry for firms into the market for
government contracts. While the local procurement results of Supplementary Table A4 are more
suggestive than our primary analysis—given that they are based on a shorter panel for only one
state—, they lend additional support to one specific channel: audits reduce corruption in local
public procurement interactions, thereby allowing more firms to provide goods and services to
the municipality and to operate profitably.

In sum, our main findings indicate that corruption is an important friction to the growth
of the local economy because it limits the number of firms operating in sectors that are most
exposed to interactions with government officials and politicians. Within the context of our stylized
framework, the evidence points to corruption acting like a tax on firms in government-dependent
sectors. Such evidence is therefore largely inconsistent with long-standing “efficient corruption”
arguments, which state that corruption may be beneficial for firms that operate in second-best
contexts plagued by red tape and unnecessary regulations (Leff, 1964; Huntington, 1968).

5.2.2. Additional measures of economic activity. Our main results rely on the number
of firms and business establishments as primary outcome measures. While it would be important to
additionally observe measures of firms’ output and value added, these measures are unavailable
for the full set of firms in Brazil. However, we can leverage yearly outcome data from the
administrative firm censuses PAC (Retail) and PAS (Services) and from the Brazilian Central
Bank, which we introduced in Section 3. Table 4 reports the results from the estimation of
equation 4.2 using additional outcome variables from these datasets, which are all generated by

22. The differences across sectors are statistically significant at different levels depending on the specification,
as reported by the p-values in the table, with the exception of GD-Corrupt firms where the difference is marginally
insignificant.
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TABLE 4
The impact of audits on other measures of economic activity

(1) (2) (3) (4)
Firm census and financial development

PAC/PAS BCB

Sales Investment Credit Deposits

PostAudit 0.062∗ 0.148 0.024∗ 0.032∗∗
(0.033) (0.096) (0.014) (0.013)

Observations 25,112 25,112 43,185 43,185
R2 0.865 0.772 0.905 0.893
Municipality FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Avg dep var 15.84 1.190 15.67 14.63
SD dep var 2.280 3.735 2.008 1.488

Notes: This table illustrates the main effects of the audit on other measures of local economic activity. The table mostly
reports the coefficients obtained from the estimation of equation 4.2. The specification is ymt =αm +αt +β×PostAuditmt +
εmt and is discussed in Section 4. The sample includes all municipalities audited in the period 2003–14 and all eligible non-
audited municipalities, and covers the window [−1,+3] years around the audit year. PostAuditmt is an indicator variable
taking value 1 for all years after the audit in the audited municipality, and 0 otherwise. PostAuditmt is always 0 for never
treated municipalities. All specifications include municipality and year fixed effects. Sales is the logarithm of (the sum of)
total sales by local firms in the PAC and PAS datasets. Investment is defined as the (sum of) total capital expenditure over
total assets by local firms in the PAC and PAS datasets. Credit and Deposits use municipality-level data from the Central
Bank and are defined in section 3. Avg dep var and SD dep var are computed using eligible non-audited municipalities
and audited municipalities in the year before the audit. Robust standard errors are clustered at the municipality level. ***
p< 0.01, ** p< 0.05, * p< 0.1.

different agencies for different purposes and capture a different dimension of economic output
than just the total number of firms.

In column 1 of Table 4 we find that, after the anti-corruption audits, total revenues generated
by local firms increase by approximately 6.2%. Similarly, investment rates (i.e. the share of capital
expenditures over total assets) increase by a sizable 14.8%, even though this coefficient is not
statistically significant (column 2). A caveat of this analysis is that the sample is different from the
main RAIS sample, as discussed in Section 3.2.23 In Supplementary Table A5, we show that our
main results hold, and if anything are slightly larger in magnitude, when we restrict the sample
to firms that have at least 20 employees, so as to overlap with the PAC and PAS databases.

With the same goal of measuring economic activity more broadly, in columns 3 and 4 of
Table 4, we explore the impact of the audits on the two primary measures of financial development
collected by the Central Bank, namely the total volume of local credit to firms and individuals
and the total deposits by firms and individuals in local bank branches. In both cases, we find an
increase of approximately 2.4% and 3.2%, respectively, in the three years after the audit takes
place.

5.2.3. Robustness. We probe the robustness of our main results to various alternative
specifications in Supplementary Appendix Table A6. In Panel A, we show that the impact of the
audits on total number of firms is also positive and statistically significant when we make no time
restriction on the estimation window (columns 1 and 2), and when we exclude all municipalities
audited more than once (columns 3 and 4). Additionally, given the slight changes in eligibility

23. Specifically, the analysis of Table 4 relies on a sample of 2,929 municipalities, 750 of which were audited.
Within this sample, each eligible (audited) municipality has an average of 31.2 (30.8) firms appearing in PAC and PAS
in a given year.
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requirements in the first two years of the program, and the drop in program intensity in the last
three years, we also show that our results hold when excluding years 2003 and 2004 (columns 5
and 6), and when excluding years 2012, 2013, and 2014 (columns 7 and 8). In Supplementary
Panel B of Appendix Table A6, we also show that the effects are robust to the estimation within
the sample of just audited municipalities (columns 1 and 2), and to not winsorizing the dependent
variables (columns 5 and 6), or winsorizing at the 5% level to drop a larger set of potential outliers
(columns 7 and 8). In columns 3 and 4 of Panel B, we also show that our results are essentially
unchanged when we add a control for the municipality-level implied probability of being audited
in the given year-quarter. In terms of magnitudes, we find that the estimated effects of these
alternative specifications are often larger than the baseline effects of Table 3.

An additional set of robustness tests refer to our definitions of government dependence (GD).
We create six additional measures using both the federal procurement data and the corruption
measures.24 We show the correlation matrix across all eight GD measures in Supplementary
Appendix Table A1. Consistent with our main findings, even though the differences are not always
statistically significant, Supplementary Table A7 shows that the effects are mostly concentrated
in GD sectors, as also reflected in the dynamic point estimates of Supplementary Appendix
Figures A2 and A3.

5.3. Mechanisms

In this section, we discuss the mechanisms through which audits affect corruption, and in turn
firms.25 As outlined by Olken and Pande (2012), following the intuition behind standard models
of crime (Becker, 1968; Becker and Stigler, 1974), anti-corruption audits are typically designed
with a dual objective. On the one hand, they can reduce corruption by detecting malfeasance
through the physical investigation of public expenditures, which might lead public officials to be
replaced or to change behaviour. On the other hand, audits can lower corruption even without
any direct action, thanks to their deterrence effect. That is, the mere salience of an audit program
raises the threat of anti-corruption enforcement for all public administrations that might be subject
to the audit, as illustrated for example in the seminal study by Olken (2007). The difficulty and
importance of disentangling the direct (or detection) and indirect (or deterrence) effects of anti-
corruption programs on the real economy is at the core of the policy debate on best practices to
fight corruption (Dye, 2007; Hanna et al., 2011; TransparencyInternational, 2018).

5.3.1. Direct effects and the role of political incentives. By design, our baseline
empirical setting is better suited to capture the direct effects of the audits. In fact, when the
program was announced in 2003, all municipalities in Brazil were subject to an increased audit
threat. Therefore, a key deterrence component of the audits cannot be isolated, and the average
effects we estimate in Section 5.2 are likely underestimating the true effects of the program.

A leading explanation for why the direct experience of an audit might have an effect is the
presence of political incentives, as outlined by several standard political agency models and a large

24. Reliable value measures (e.g. size of the contract) are only available for the procurement data. Therefore, the
first three additional measures we create are analogous to the main GD-Procurement measure. However, we do not
scale by number of firms in the sector (GD-Procurement-NS), and we use total value rather than number of contracts
(GD-Procurement-Value-S and GD-Procurement-Value-NS for the scaled and unscaled version, respectively). The fourth
measure is the baseline measure of GD-Corrupt, but without scaling by the number of firms (GD-Corrupt-NS). The fifth
(scaled by number of establishments in the sector) and sixth (unscaled) versions are created using the sectoral distribution
in terms of number of unique firms involved in corruption cases (rather than number of irregularities).

25. To improve the readability of the output in this and the next sections, we use only the total number of firms as
a dependent variable, rather than both firms and establishments.
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literature on the importance of political institutions to limit rent-seeking (Persson and Tabellini,
2002; Besley, 2007). Audits may have an impact on political selection because they lead to an
overall better pool of candidates (Ferraz and Finan, 2008; Cavalcanti et al., 2018). Moreover,
audits may have a disciplining effect because mayors may be up for re-election and thus have an
incentive to reduce corruption after an audit (Ferraz and Finan, 2011).

One approach to test for the relative importance of selection and disciplining channels is to
study how our effects vary across the electoral cycle.26 If disciplining channels dominate, we
should expect audits to have a stronger effect when they occur late in a mayor’s term because the
malfeasance can be more directly linked to the current administration (since audits cover mostly
the previous two years of municipal expenses), and when the mayor is in her first term and up for
re-election. Selection channels, on the other hand, do not predict a strong heterogeneity on these
margins and have more ambiguous predictions.27

We test for these differential effects in Table 5, where we rely on additional data on local
elections and politicians described in Section 3.3.2. In Panel A, we show results on the effects
of audits that take place in the first half of the mayor’s electoral term, while Panel B focuses
on audits in the second half of the electoral term. That is, Early Years indicate audits that take
place in the first two out of the four years of a typical mayoral mandate, which comprise 56% of
all audits. In contrast, Final Years refer to audits that occur in the last two years during which a
mayor is in power in a given electoral term. In this split-sample analysis, we find a statistically
significant impact of the audits only when the mayor is near the end of her term, while the effect
is positive but insignificant otherwise. We report a similar analysis in Panels C and D of Table 5,
where we split the sample depending on whether the audit occurs at a time in which the mayor
is in her first (Panel C) or second (Panel D) term. We find a positive and statistically significant
effect concentrated in a mayor’s first term, i.e., when she is up for re-election.

We interpret the evidence in Table 5 as suggestive of an important role played by the audits’
disciplining consequences. However, this evidence is not conclusive, as the differences across
the various sub-samples are largely not statistically significant (as reported by the p-values at
the bottom of the table). In fact, the results indicate a widespread positive impact of audits, as
also reflected in the event study plots in Supplementary Appendix Figures A4 and A5 displaying
noisy but consistently positive point estimates that materialize right after the audit.28

One additional approach to isolate these channels would be to focus on municipalities that
change mayor or party in power after the audits, as in such a case the effects would necessarily be
driven by selection. The problem with this analysis is that a large body of previous work, starting
with Ferraz and Finan (2008), shows that audits affect political outcomes, therefore making this
split endogenous. Nevertheless, we provide largely suggestive evidence along these lines in
Supplementary Appendix Table A8, where we report the analysis splitting the samples based
on the political consequences of the audits. In short, we find larger and significant estimates in
areas where there is no change of mayor or party, consistent with the relevance of a disciplining
channel. Yet, the point estimates are once again largely positive throughout, and most differences
are not statistically significant.

26. Notice that Brazil has a two-term limit, with each term lasting four years. Three-fourths of the audits target
first-term mayors.

27. These heterogeneities rely on behavioural assumptions regarding voters and politicians. We refer to
Bobonis et al. (2016) and Avis et al. (2018) for a detailed discussion of these issues and of the selection and disciplining
effects of anti-corruption programs.

28. Analysing the differences across sectors paints a similar picture. We find that the positive effects are mostly
concentrated in government-dependent sectors, with larger estimates late in a mayor’s term or in the first term when a
mayor is up for re-election.
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Together, the evidence in this section points to both selection and discipline effects being likely
determinants of the effects of the anti-corruption program on firms, an interpretation consistent
with the structural estimates by Avis et al. (2018).29

5.3.2. Indirect effects and the deterrence impact of audits. While the previous analysis
indicates that direct anti-corruption effects driven by political incentives matter, an additional
explanation for the positive average effects we observe is that the direct experience of an audit
raises the salience, and therefore the threat, of future audits. We can use this intuition to disentangle
the deterrence impact of audits, by relying on the unique features of the institutional context we
study.

We hypothesize that, even after the program announcement in 2003, audits are not fully
salient to mayors, but they become more salient after their municipality or a nearby municipality
experiences an audit. There are two main arguments in support of this hypothesis. One, mayors
may not be perfectly informed about audit probabilities, because they do not know in advance
the details of a specific lottery taking place and because the likelihood of future lotteries changes
significantly from round to round. Two, mayors might not know the costs and consequences
of an audit, considering that this was the first anti-corruption program of its kind targeting local
governments. In both cases, the own or nearby experience of an audit leads mayors to update their
beliefs about audit risk, which might affect corruption through an indirect deterrence effect. These
arguments are consistent with several political economy papers studying anti-corruption audits of
local governments, such as Bobonis et al. (2016), Zamboni and Litschig (2018), and Avis et al.
(2018). A testable implication of this framework is that, for the audits to have a deterrence effect,
we should observe spillover effects of an audit onto nearby municipalities which are not directly
audited.

We proceed in two steps. First, we isolate spillover effects onto nearby municipalities that
are not subject to any audit. Because mayors in nearby non-audited municipalities do not face
any direct consequence in terms of legal or electoral punishment, such spillovers only capture
the deterrence effects of audits. Second, we re-estimate the impact of audits on the audited
municipalities after removing from the control group nearby municipalities. By doing so, the
estimated effects will include both the direct and indirect effects of the audits, thus better
identifying the policy-relevant impact of the program.

To identify spillovers, we rely on the geographical categorization of Brazil into 5,570
municipalities and 558 micro-regions, which the national statistical agency (IBGE) defines as the
best approximation of a local market. Hence, we define as “neighbouring” all municipalities in the
same micro-region of an audited one, and we study how audits affect neighbouring municipalities.
More specifically, we study the impact of the audit of one or more municipalities, in a given
micro-region, on all other municipalities that are not audited and are in the same micro-region.
The control group consists of municipalities in micro-regions that are audited later or that are
never audited.30

We report the results of our spillover analysis in Panel A of Table 6. We uncover the presence of
large spillover effects in column 1, as a nearby audit has an impact on non-audited municipalities
that is similar in magnitudes to our baseline effects, i.e., a 1.2% increase in the number of firms.

29. Avis et al. (2018) focus on the small set of municipalities audited more than once and estimate a structural
model to disentangle the various channels, finding that several mechanisms are relevant. They also further point to the
key role played by legal consequences that discipline the mayor to behave better, a disciplining channel consistent with
our results.

30. We only consider a micro-region to be treated the first time one (or more) of its municipalities is randomly
drawn to be audited.
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TABLE 6
Indirect effects: estimating deterrence via spillovers

(1) (2) (3) (4) (5)
GD Non-GD GD Non-GD

All Procurement Procurement Corrupt Corrupt

Panel A: spillover effects
PostAudit 0.012∗∗ 0.021∗∗∗ −0.004 0.012∗ 0.007

(0.005) (0.006) (0.005) (0.006) (0.006)

Observations 69,866 69,866 69,866 69,866 69,866
R2 0.993 0.989 0.989 0.988 0.990
Avg dep var 4.025 3.475 3.213 3.440 3.251
SD dep var 1.677 1.691 1.626 1.621 1.706
p-value GD versus non-GD 0.001 0.001 0.565 0.565

Panel B: Excluding spillover effects

PostAudit 0.022∗∗∗ 0.030∗∗∗ 0.004 0.025∗∗∗ 0.010
(0.006) (0.007) (0.006) (0.007) (0.007)

Observations 44,075 44,075 44,075 44,075 44,075
R2 0.992 0.988 0.989 0.987 0.990
Municipality FE Yes Yes Yes Yes Yes
Year-quarter FE Yes Yes Yes Yes Yes
Avg dep var 4.484 3.918 3.672 3.844 3.754
SD dep var 1.734 1.740 1.705 1.671 1.780
p-value GD versus non-GD 0.002 0.002 0.076 0.076

Notes: This table illustrates the deterrence effects of the audits through the analysis of geographic spillovers. Panel A
reports the coefficients obtained from the estimation of a specification similar to ymt =αm +αt +β×PostAuditmt +εmt ,
but for the impact of the audits on nearby municipalities, and is discussed in Section 5. That is, we define as nearby
those municipalities in the same micro-region of an audited one, and exclude audited municipalities. The treatment
dummy PostAuditmt is equal to one the first time a micro-region has one of its municipalities that is audited. Panel B
reports the results for the main specification, but where we exclude from the sample all never-audited municipalities in a
micro-region where there was at least one municipality that was audited. The sample covers municipalities audited in the
period 2003–14 and the window [−4,+12] quarters around the audit quarter. All specifications include municipality and
year-quarter fixed effects. The dependent variable is the log of the total number of private sector firms in the municipality.
Dependent variables in column 1 refers to all sectors in the municipality, column 2 to GD-Procurement sectors, column
3 to Non-GD-Procurement sectors, column 4 to GD-Corrupt sectors, and column 5 to Non-GD-Corrupt sectors. These
classifications are defined in Section 5.2. The p-value GD versus Non-GD presents the p-value for the difference between
PostAudit coefficients in GD versus Non-GD sectors. Avg dep var and SD dep var are computed using eligible non-audited
municipalities and audited municipalities in the four quarters before the audit. Robust standard errors are clustered at the
municipality level. *** p < 0.01, ** p < 0.05, * p < 0.1.

Importantly, we also split the effects by government-dependent versus other sectors (columns
2–5). There is suggestive evidence that spillover effects are concentrated primarily in government-
dependent sectors. In particular, we see a positive 2.1% impact in GD-Procurement sectors, which
is statistically different than the zero spillovers we observe in non-GD-Procurement sectors, as
illustrated by the p-values at the bottom of the table. On the other hand, while the results are
qualitatively similar, we do not find a significant difference in the split of GD-Corrupt sectors.

Showing that spillover effects are quantitatively meaningful indicates that the deterrence role
of audits is a crucial mechanism via which the anti-corruption program affects firms. Therefore,
with the goal of capturing the impact of audits that includes both its direct and indirect effects, we
re-estimate our main equation 4.2 accounting for spillovers. We do so in Panel B of Table 6, where
we remove from the main estimation sample all never-audited municipalities who ever neighbour
an audited one, thus effectively making our estimates relative to a group of municipalities that
was plausibly not affected by the audit in neither a direct nor an indirect way. As expected, we
find the effects of audits on the number of operating firms to be strong and positive. After an
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audit, the number of private sector firms increases by 2.2% on average (column 1), by 3% in GD-
Procurement sectors, and by 2.5% in GD-Corrupt sectors.31 Consistent with our hypotheses, these
effects are larger than both the spillover effects of Panel A and the average effects of audits we
identified in Section 5.2. Even though Table 6 does not allow for a precise decomposition, since the
samples change across specifications, a rough comparison of the main spillover estimate (1.2%,
as per column 1 of Panel A) and the main full estimate (2.2%, as per column 1 of Panel B) suggest
that audits operate in equal parts through a direct, or detection, and an indirect, or deterrence,
effect.

Taken together, our evidence suggests that a comprehensive analysis of the anti-corruption
program should account for both direct and indirect effects. This point is related to that of
Lichand and Fernandes (2019), who focus on the state of Sao Paulo over 2011–15 to highlight the
importance of estimating spillover effects in a context where government vendors provide goods
and services to multiple municipalities. Our findings suggest that once accounting for general
equilibrium effects, if anything, the main effects of the CGU program would be larger than what
the estimates from Section 5.2 suggest.

5.4. Economic magnitudes

Given the relevance of the audit program for policy, and in light of the heated debate over the
need for and effectiveness of anti-corruption policies around the world, it is important to provide
an economic interpretation of the magnitudes of our results and to benchmark them to related
studies.

Our baseline approach consists of computing local value added multipliers similar to the
literature on fiscal spending multipliers.32 The motivation behind this approach is that, in our
context, corruption mostly acts as a way for politicians to steal or divert local funds, and the
CGU anti-corruption program aims at limiting such wasteful activity. Importantly, Avis et al.
(2018) show that – for a given municipality in a given year– CGU audits lead to a reduction of
approximately $110,000 in local spending that is affected by corruption. We can therefore use
this number to compute an “anti-corruption multiplier” based on the extra value added the audits
generate according to our findings.33 Similarly, Zamboni and Litschig (2018) estimate that the
direct cost from a CGU audit (i.e. including only transportation costs, salaries, and per diem for the
auditors) is approximately $50,000, which allows us to also compute a “cost-benefit multiplier.”

We start by estimating the value added generated by a given firm in our sample using
two widely used sources of data. First, we rely on the aggregate value added data from the
Brazil’s socio-economic accounts of the World Input-Output Database (WIOD) and the Brazilian
Statistical Institute (IBGE). Using these two sources of data, we obtain estimates of value added
for the median firm in a municipality eligible for the CGU program of $96,000 and $71,000,
respectively.34 Given the average increase in the number of firms caused by the audits, this implies
an average of $216,959 ($160,459) extra value added per municipality in a given year after the

31. As reported at the bottom of the table, the effect in government-dependent sectors is statistically different from
the effect in other sectors, at the 2% and 8% level, for GD-Procurement and GD-Corrupt sectors respectively.

32. See Chodorow-Reich (2019) for a review of this literature.
33. The dollar amount is obtained by converting the R$355,000 in Avis et al. (2018) to USD for the sample period

under study. “Local spending affected by corruption” refers to the amount of federal funds that are audited and that are
found to be diverted because of moderate or severe corruption irregularities. Mismanagement irregularities that do not
impact the actual local spending are excluded.

34. Notice that the WIOD and IBGE data are representative at the industry and state level, and more details are pro-
vided by Timmer et al. (2015) and at contas-nacionais/9088-produto-interno-bruto-dos-municipios.html?=&t=o-que-e,
respectively.
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TABLE 7
Anti-corruption multipliers and cost–benefit analysis

Measures Multiplier Cost–benefit
(1) (2)

Overall
Value added—WOID 1.97 4.34
Value added—IBGE 1.46 3.21
Formula from CR-CPS 2.09 4.60

Accounting for Spillovers
Value added—WOID 4.82 10.61
Value added—IBGE 3.57 7.84
Formula from CR-CPS 5.11 11.25

Notes: This table reports local multipliers of the audits as outlined in Section 5.4. The multipliers
are computed using three different approaches. The first relies on firm-level estimates of value added
constructed from the Brazil’s socio-economic accounts of the World Input–Output Database (WIOD).
The second relies on firm-level estimates of value added constructed from IBGE. The third (CR-CPS)
relies on the formula by Corbi et al. (2019) and Chodorow-Reich (2019).

audit using the WIOD (IBGE) measure.35 As a result, we find by relying on the WIOD (IBGE)
estimate that one less dollar linked to corruption generates an anti-corruption multiplier of 1.97
(1.46) dollars of local value added, obtained by dividing the extra value added by the $110,000
reduction in corruption.36 We can alternatively compute cost-benefit multipliers, rather than anti-
corruption multipliers, by using the estimated cost of an audit ($50,000) as the denominator
(instead of $110,000). In this case, the multipliers would be 4.33 and 3.21, respectively.37 We
report all these estimates in Table 7.

In Table 7, we also report a version of the anti-corruption and cost-benefit multipliers that
account for geographic spillovers, that is using the estimates from Panel B of Table 6 documented
in the previous section. Given the larger effect of the audit program after accounting for spillovers,
we find our anti-corruption multipliers increase significantly to 4.82 (WIOD) and 3.57 (IBGE).38

Similarly, the cost-benefit multipliers approximately double once we rely on the impact of the
audits that excludes nearby municipalities.

To better interpret these magnitudes, we benchmark them to previous studies. By focusing
on Brazilian municipalities like we do, Corbi et al. (2019) show that federal transfers to
municipalities generate a local multiplier of around 2, which they compute using a methodology
proposed by Chodorow-Reich (2019). In Table 7, we also report our multipliers computed using
the exact same methodology, and we find an anti-corruption multiplier of 2.09 and a cost-
benefit multiplier of 4.60.39 Other estimates of local multipliers from previous studies surveyed
by Chodorow-Reich (2019), which mainly focus on richer countries, range from 1 to 2.5. A
particularly close example to our own is the study by Acconcia et al. (2014), who focus on a
related context of Mafia-affected municipalities in Italy and find a multiplier of around 1.9.

35. We compute the extra value added as $216,959=$96,000∗251.11∗0.009 and $160,459=$71,000∗251.11∗
0.009, respectively.

36. That is, $216,959/110,000=1.97 and 160,459/110,000=1.46.
37. Notice that the $50,000 estimate only accounts for the costs of the actual audit process, but excludes the extra

legal costs that may be needed for the audits to be effective, as these latter costs are difficult to determine.
38. Specifically, the extra value added in this case would be computed as $530,344=$96,000∗251.11∗0.022 and

$392,234=$71,000∗251.11∗0.022, respectively. As a result, the multipliers are $530,344/110,000=4.82 using the
WIOD data and 392,234/110,000=3.57 using the IBGE data.

39. The methodology by Corbi et al. (2019) assumes a neoclassical production function that is parameterized using
estimates of capital share, elasticity of hours to total employment, and the ratio of income to output per worker from the
literature. For brevity, we refer to their paper for more details on their approach.
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In sum, the fact that our estimates of local multipliers are in line with other studies of local
fiscal multipliers is indicative of corruption being extremely damaging to the local economy.
Some of our estimates, namely those that account for spillovers, are considerably larger, which
may be consistent with corruption inducing not only a theft of public funds, but also additional
potential distortions in the local economy.

We conclude the analysis of magnitudes using the stylized model of firm heterogeneity that
we report in Section A.2. We can calibrate this model to put bounds on the average corruption
tax that would be needed to rationalize our empirical results. Depending on the specific empirical
estimate we use, as discussed in Appendix subsection A.7, the model predicts the presence of an
average corruption tax in the range of 5–23% (Supplementary Table A21). While this computation
relies on a host of model assumptions, interestingly the magnitude is similar to other studies that
measure bribes and corruption costs for firms in other contexts. For example, Svensson (2003)
find that firms in Uganda pay an average of 8% of total costs in bribes, Olken (2007) show that
24% of expenditures for road construction projects in Indonesia go missing, Olken and Barron
(2009) show that truck drivers in Indonesia incur illegal payments that amount to 13% of their
total costs for each trip, Sequeira and Djankov (2014) find bribes amount to 14% of total shipping
costs in Mozambique, and Decarolis et al. (2020) uncover that 17% of public works contracts in
Italy are awarded to investigated firms.

6. ADDITIONAL RESULTS

In this section, we collect a set of additional results that further characterize our findings. First,
we show how our effects vary depending on the amount of corruption detected by the audits.
Second, we discuss a few possible alternative explanations for our findings. Third, we report the
results of a firm-level analysis where we study the heterogeneous effects of the program across
firms within audited municipalities.

6.1. Heterogeneous effects by amount of corruption detected

Our findings show that anti-corruption audits lead to more firms in government-dependent sectors.
For our results to imply that corruption acts as a barrier to local economic growth, an implicit
assumption is that audits are effective at detecting and therefore reducing corruption, as shown
by Avis et al. (2018). However, it is plausible that not all audits are effective, and several studies
highlight the importance of capturing such heterogeneity.40 More generally, for both direct and
indirect effects of audits to be at play, we would expect our findings to be concentrated in areas
where high levels of corruption are detected.

We report these heterogeneous effects of the audits for the main results, the main results
excluding spillovers, and the spillover results in Supplementary Appendix Tables A9, A10, and
A11, respectively.

Supplementary Appendix Table A9, Panel A, reports the heterogeneous effects estimated
using the interacted specification 4.3. We capture the amount of corruption detected in each
audit using the number of irregularities uncovered scaled by the number of firms at the time of

40. For example, Fenizia and Saggio (2020) show that an aggressive crackdown on Mafia-infiltrated local
administrations can have significantly larger effects than policies (like the one we study) that target all regions
independently of existing levels of malfeasance. More broadly, as Olken and Pande (2012) state in their review paper,
“just because people are audited does not necessarily mean that auditors will find enough evidence to actually impose a
punishment, even if corruption was taking place.”
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the audit.41 We find that the positive effects of the program are large and fully concentrated in
municipalities with above-median levels of corruption detected. Perhaps surprisingly, we find a
2.3% negative and significant impact of audits in municipalities where little or no corruption is
detected, as captured by the PostAudit coefficient in the regression. The estimates in columns 2–5
confirm our earlier findings that effects are mainly concentrated in government-dependent sectors.
One caveat with this analysis is that while audits are random, the amount of corruption detected is
not. To alleviate these endogeneity concerns, we therefore also report a version of this specification
where we predict using machine learning which municipalities are ex ante more likely to
have high levels of corruption detected.42 As shown in panel B of Supplementary Table A9,
we find that municipalities with average predicted levels of corruption detected experience an
increase of 0.8% in the number of firms, with the interacted coefficient once again indicating a
high degree of heterogeneity.43 We conduct an analogous analysis in Supplementary Appendix
Table A10 accounting for spillovers, i.e., removing nearby non-audited municipalities from the
estimation sample following the methodology of Section 5.3.2. We again uncover a large degree
of heterogeneity across municipalities, even though the negative effects in areas with little to no
corruption are considerably weaker when spillovers are accounted for.

The results in Supplementary Appendix Tables A9 and A10 suggest that audits impact real
outcomes only to the extent that they are able to detect corruption in the first place. If anything,
our findings show that detecting little to no corruption may even backfire. Understanding the
specific reasons why certain audits may backfire is beyond the scope of our article. One possible
explanation for these heterogeneities is that priors matter, and that failure to detect corruption
in areas perceived to be corrupt may lead to perverse consequences.44 Another possibility is
that audits have unintended consequences because they distort the behaviour of honest local
administrations.45

We further investigate the importance of detecting corruption in Appendix Table A11, where
we estimate how geographic spillovers vary depending on the intensity of anti-corruption activity
in nearby areas. In Panel A, we illustrate how spillovers vary depending on the share of nearby
municipalities that are audited, which is an immediate proxy of the strength of deterrence.46

We find spillovers to be higher the higher the share of nearby municipalities that are audited.
As shown by the PostAudit coefficient, a municipality in a microregion with an average share
of audited municipalities sees an increase of 2% in the number of firms, while a one-standard-
deviation increase in that same share is associated with a 1.8% increase in firms. We do not
observe much heterogeneity across sectors using this specification. Panel B provides a similar

41. The number of irregularities, as discussed in Section 3, is obtained directly from the CGU. Since the CGU
construct these measures only starting in 2006, we compute the number of irregularities in the 2003–05 audits using the
manually constructed data in Colonnelli et al. (2020).

42. Specifically, following the approach of Colonnelli et al. (2020), we estimate a LASSO model using a set of 147
municipality characteristics and a 2-fold cross-validation to find the parameter that best fits the data. We then standardize
the predicted probability by subtracting its mean and dividing by its standard deviation.

43. Using numbers from the empirical distribution of the standardized share in the data, we can compute that
municipalities with predicted levels of detected corruption in the bottom 10th percentile of the distribution experience a
negative effect on total firms of 4.3%. On the other hand, we observe an increase of 6.6% for municipalities in the top
decile of the distribution.

44. For example, experimental evidence by Arias et al. (2018) in Mexico lends support to this explanation in the
context of politicians’ malfeasance and voter learning. Cavalcanti et al. (2018) study our same CGU program and show
that detecting little corruption justifies political parties to present a pool of politicians that is of lower quality.

45. For instance, audits may lead politicians to under-spend or they may discourage them to use audit-sensitive but
potentially efficient procurement procedures, as shown by Lichand and Fernandes (2019) and Gerardino et al. (2017),
respectively.

46. We standardize the share by its average and standard deviation.
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analysis using a standardized heterogeneity share measure for the quantity of corruption detected
in the micro-region, with largely similar findings.47 Importantly, unlike the previous analysis, we
do not find any backfiring effects in the analysis of spillovers. For example, Panel B indicates
that the spillover effects in the micro-region with the lowest amount of corruption detected are
still positive.48

6.2. Alternative explanations

In addition to reducing corruption, the audits may have additional effects on firms through other
channels. We identify three main alternative explanations.

6.2.1. Litigation activity and short-lived effects. First, audits may have knock-on
effects on local firms due to the litigation activities they may trigger. For example, the effects we
observe may be driven by an increase in the number of law and consultancy services following
audit-generated litigation.

We test for this alternative explanation directly in Supplementary Table A12, where we show
that the impact of audits on firms cannot be accounted for by activity in litigation-related sectors.
Specifically, we compute our outcome variables after excluding various sectors covering the
legal activities (Panel A); legal, accounting, and auditing activities (Panel B); legal, accounting,
auditing, and management activities (Panel C); and the full service sector (Panel D).49 Our
results are mostly unaffected by these exclusions, suggesting that the litigation activity potentially
triggered by the audits is unlikely to drive our effects.

Moreover, we would expect mechanical effects driven by litigation and related activities
to be short-lived. Hence, in Supplementary Table A13, we re-estimate our main specification
expanding the estimation window to six and ten years after the audits. The table shows a positive
and significant effect for both longer-term windows, with a gradual increase in the magnitude of
the effects.

6.2.2. Informality. A second potential alternative explanation is that audits generate a
behavioural response by the local informal sector. That is, informal firms may associate anti-
corruption audits with a higher risk of tax audits and respond by formalizing their business
(Bologna Pavlik and Harger, 2018). This would lead to more firms being registered in our main
dataset (RAIS). Anecdotal evidence and discussions with CGU officials suggest this is likely a
minor concern, as anti-corruption audits are not used by the tax collection agency. Moreover,
it is unlikely a firm’s move away from the informal to the formal sector would account for the
increase in economic activity observed through datasets such as those by the Central Bank and
the Statistical Institute, as shown in Table 4. Nevertheless, conclusively testing for informality
patterns using administrative data is not possible. In this section, we provide a few tests to better
gauge the extent of this issue.

First, we study how the number of firms changes in response to the audits depending on the
pre-existing levels of informality. In Supplementary Table A14, we find that the positive effects

47. For consistency with the analysis in Supplementary Appendix Tables A9 and A10, we measure amount of
corruption by the total number of irregularities detected, scaled by the number of firms in the micro-region at the time of
the first audit.

48. To see this, notice that the minimum value for the standardized share in the data is −0.3841059, and therefore
the minimum spillovers would be equal to 0.014+0.016∗(−0.3841059)=0.0079.

49. Specifically, Panel A excludes CNAE 69117, Panel B excludes CNAE 69, Panel C excludes CNAE 69 and 70,
and Panel D excludes all the CNAE codes related to the services sector.
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of the audits are significantly stronger in areas with higher shares of informality. This analysis,
while purely descriptive due the fact that pre-existing informality correlates with several other
characteristics of the local economy, suggests that the informal sector might play a role in our
context.50

We therefore attempt to provide more direct tests in Supplementary Table A15, where we
rely on surveys of informality from the National Household Survey (PNAD). These surveys
include counts of informal and formal employment, which we impute at the municipality level
as discussed in Section 3. Supplementary Table A15 shows that both such outcome measures
increase. Under the assumption that people only work in either the formal or informal sector and
that overall employment is increasing, the evidence in Supplementary Table A15 would indicate
that our results are unlikely to be driven by a shift from the informal to the formal sector, since
that would imply that informality should shrink.51

We provide a further qualitative analysis by manually reading through all the audit reports to
identify firms that were involved in irregularities and were informal the year the audit took place.
We identify 4,259 such firms.52 We then match these firms to our administrative data to analyse
whether they become formal in the years after the audit. We find that only a small fraction of
these firms, that is a total of 94 firms across the entire country, register their business in the three
years after the audit.

Overall, our evidence regarding informality remains suggestive due to data limitations, and
future work in contexts better suited to the analysis of informality is needed to fully pin down the
link between anti-corruption activity and the informal sector.

6.2.3. Reaction by the central government. A third alternative explanation for why
we observe more firms after an audit is that the federal government may react positively,
expecting improved outcomes after cracking down on corruption, and thus channelling
more resources locally. This is a relevant concern to account for in Brazil, where a
significant amount of municipal resources are linked to transfers from the federal government
(Brollo et al., 2013).

Since the main source of federal support to municipalities consists of transfers and block
grants from the central government, we can test for this directly using municipality-level data
from the CGU and the National Treasury. In Supplementary Appendix Table A17, we find no
evidence that municipalities experience a higher inflow of various federal transfers (columns
1, 2, and 3) nor of block grants or their share that is disbursed (columns 4 and 5) after the
audits. Similarly, we find no effect on another margin of the central government’s reaction
to the audits, namely the allocation of federal public procurement contracts to local firms
(column 6).

50. Supplementary Table A14 reports our main results obtained from the estimation of the interacted specification
4.3. The interaction variable is the standardized share of informal over formal employment, computed using the 2000
Decennial Census described in Section 3.

51. In Supplementary Table A16, we report the results on employment using RAIS. We find that while positive and
similar in magnitudes to our effects on firms, we do not see a significant impact of audits on employment within three
years. However, we observe a positive and significant effect when we extend the window to longer horizons of six and
ten years. Table A16 also shows little effects on firm hiring and firing decisions, with larger effects on the hiring margin.

52. Auditors are instructed by CGU to always report the tax identifier (CNPJ) of firms when compiling the reports.
If the firms are not registered as formal firms, then the auditors are instructed to report the firm name. Hence, we search
for informal firms by looking for all synonyms of the word “firm,” and by then manually verifying all such cases and
collecting data on the confirmed informal firms.
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6.3. Firm-level evidence

The analysis in Section 5 concludes that anti-corruption audits positively affect the local economy.
Yet, these aggregate effects may mask significant heterogeneity relevant to firm-level theories of
corruption.53 As illustrated by our stylized framework of Section 5.1, uncovering heterogeneity
at the firm level can help us further understand the mechanisms via which corruption introduces
frictions, and it is crucial to make statements about resource misallocation. Indeed, in presence of
misallocation we should expect, after the audits, that firms who were subject to a corruption tax
(subsidy) improve (worsen) performance. In the absence of misallocation across firms, we would
expect little heterogeneous effects. While limited by the lack of the data on firm productivity,
in this section, we present a suggestive analysis to shed more light on corruption and firm-level
growth.

We proceed by studying the impact of the CGU program across firms within audited
municipalities to explore which firms benefit or suffer most from the anti-corruption crackdown.
We focus on three main margins of heterogeneity. First, the presence of a corruption tax would
indicate that, on average, firms in government-dependent (GD) sectors should benefit the most.
Second, a large literature points to political connections as a source of misallocation that benefits
only a few connected and possibly inefficient firms to the detriment of a more competitive business
environment. Third, the effects of the program may vary depending on whether the firm is a long-
standing incumbent or not. That is, incumbent firms that have operated in presence of corruption
should be more exposed to corruption frictions relative to younger firms.

We estimate the following econometric specification:

yfmt =αf +αt +γ1 ×Zf ×Incumbentf ×PostAuditmt (6.4)

+γ2 ×Incumbentf ×PostAuditmt +γ3 ×Zf ×PostAuditmt

+β×PostAuditmt +εfmt,

where f , m, and t stand for firm, municipality, and quarter, respectively, and PostAuditmt is an
indicator variable taking value 1 for all quarters after the audit in the audited municipality, and 0
otherwise.54 PostAuditmt is always 0 for never-treated municipalities. Incumbentf is an indicator
variable equal to one for those establishments alive in the year-quarter of the audit and at least
the previous two quarters. Subsequently, non-incumbent firms are those who entered just before
the audit (i.e. the quarter of or the quarter before) and were therefore plausibly less affected
by corruption in their operations. Zf are a set of indicator variables that are fixed within firms
and that aim to capture the two other sources of heterogeneity we are interested in. That is, Zf
indicates whether firms are government-dependent or politically connected, depending on the
specification. αf and αt are firm and year-quarter fixed effects, respectively. Standard errors are
clustered at the municipality level to account for correlation across time and across firms in the
same municipality. We are interested in measuring the impact of audits on firm performance,
but there is no detailed balance-sheet information that is available for all firms. Hence, our main
outcome measure is the log of total employment in the firm. The final sample includes almost 4
million unique establishments across 5,524 eligible municipalities over the 2002–17 period, and
the estimation window covers the [-.4,12] quarters around the audit.

53. For extensive reviews, see Bardhan (1997), Jain (2001), Olken and Pande (2012), Rose-Ackerman and Palifka
(2016), and Fisman and Golden (2017).

54. More precisely, the unit of observation is an establishment, rather than a firm, since the former can always
be linked to a specific municipality. As discussed earlier, most firms have a single establishment, and this choice is
inconsequential for the results.
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TABLE 8
Heterogeneity across local firms

(1) (2) (3) (4) (5) (6) (7)
Government-dependent Politically connected

GD GD Firm Manager Party
Procurement Corrupt donor donor Politician Candidate member

PostAudit × Incumbent × Z 0.014∗∗∗ 0.011∗∗∗ 0.000 −0.067∗∗ −0.250∗∗ −0.092∗ −0.024∗∗∗
(0.003) (0.003) (0.015) (0.033) (0.123) (0.047) (0.007)

PostAudit × Z 0.009∗∗∗ 0.009∗∗∗ −0.050∗∗∗ −0.098∗∗∗ −0.061 −0.095∗∗∗ −0.084∗∗∗
(0.002) (0.002) (0.008) (0.017) (0.065) (0.027) (0.004)

PostAudit × Incumbent 0.047∗∗∗ 0.050∗∗∗ 0.055∗∗∗ 0.055∗∗∗ 0.055∗∗∗ 0.055∗∗∗ 0.055∗∗∗
(0.004) (0.004) (0.003) (0.003) (0.003) (0.003) (0.003)

PostAudit −0.032∗∗∗ −0.032∗∗∗ −0.026∗∗∗ −0.027∗∗∗ −0.027∗∗∗ −0.027∗∗∗ −0.018∗∗∗
(0.002) (0.003) (0.002) (0.002) (0.002) (0.002) (0.002)

Observations 73,461,266 73,461,266 73,461,266 73,461,266 73,461,266 73,461,266 73,461,266
R2 0.831 0.831 0.831 0.831 0.831 0.831 0.831
Plant FE Yes Yes Yes Yes Yes Yes Yes
Year-quarter FE Yes Yes Yes Yes Yes Yes Yes
Avg dep var 1.286 1.286 1.286 1.286 1.286 1.286 1.286
SD dep var 1.163 1.163 1.163 1.163 1.163 1.163 1.163
p-value sum of coefficients 0.000 0.000 0.152 0.000 0.007 0.000 0.000

Notes: This table illustrates the heterogeneous effects of the audit across local firms. The table reports the coefficients
obtained from the estimation of equation 6.4. The specification is yfmt =αf +αt +γ1 ×Zf ×Incumbentf ×PostAuditmt +
γ2 ×Incumbentf ×PostAuditmt +γ3 ×Zf ×PostAuditmt +β×PostAuditmt +εfmt , and is discussed in Section 6.3. The
sample includes all establishments in municipalities audited in the period 2003–14 and all establishments in eligible
non-audited municipalities, and covers the window [−4,+12] quarters around the audit quarter. The dependent variable is
the log of total employment in the establishment. PostAuditmt is an indicator variable taking value 1 for all quarter-years
after the audit in the audited municipality, and 0 otherwise. PostAuditmt is always 0 for never treated municipalities.
Incumbentf is an indicator variable equal to one for firms that are alive at the time of the audit and in the previous
two quarters. Zf are establishment characteristics based on government-dependent sectors and political connections. In
the case of the sector-based measures: GD-Procurement is an indicator for belonging to a GD-Procurement sector and
GD-Corrupt is an indicator for belonging to a GD-Corrupt sector. The variables that capture a firm’s political connection
status, measured at any time up to the audit, are: Firm Donor for firm that donated to a political campaign, Manager
Donor for firms whose manager donated to a political campaign, Politician for firms whose manager was an elected
politician, Candidate for firms whose manager was a political candidate (elected or not), and Party Member for firms
whose manager was a registered member of a political party. All specifications include establishment and year-quarter
fixed effects. Avg dep var and SD dep var are computed using establishments in eligible non-audited municipalities and
audited municipalities in the year before the audit. Robust standard errors are clustered at the municipality level. *** p
< 0.01, ** p < 0.05, * p < 0.1.

We present the results of this analysis in Table 8. The first two columns focus on the differential
effects across incumbent and government-dependent firms. As reported in column 1, incumbent
firms in GD-Procurement sectors grow the most, as shown by the 1.4% relative increase in the top
row combined with the positive estimates on both the GD-Procurement and Incumbent interaction
terms. Interestingly, the negative coefficient on PostAuditmt indicates that a share of firms in non-
GD-Procurement sectors shrink in size following the audit. We find a similar pattern and closely
aligned magnitudes in column 2, where we focus on the heterogeneity with respect to firms in
GD-Corrupt sectors. One interpretation of these results is that, at the firm-level, the anti-corruption
program generates a reallocation of economic activity towards government-dependent firms that
is partly due a shift away from other sectors of the economy. We also find that incumbent firms,
who were able to profitably operate despite the presence of a corruption tax, grow more relatively
to firms who entered in the months just prior to the audits. However, employment per se might not
be indicative of actual economic output or value added. To alleviate this concern and dig deeper
into firm-level growth, we report in Table A18 the effects on sales and investment for the sample
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of firms in the PAC and PAS databases (which are described in Section 3.2).55 As shown for both
GD-Procurement and GD-Corrupt sectors, in columns 1 and 3 we find that sales per employee
go up by 3.9–4.8% in GD sectors, while there is no effect in other sectors. Moreover, we find
that investment rates increase in GD sectors and decrease in non-GD sectors (columns 2 and
4).56 These findings are consistent with the overall increase in local economic activity reported in
Section 5.2, and they suggest firms in GD sectors were suffering from the presence of a corruption
tax before the audit, while other sectors may have been operating inefficiently in the presence of
corruption. Ultimately, however, additional work with richer data on firm-level productivity and
exogenous variation in corruption exposure across firms is needed to make conclusive statement
regarding allocative efficiency.

We further enrich the analysis to explore more granular heterogeneity by identifying politically
connected firms, which may be ex ante more likely to benefit from the presence of corruption.
To this end, we create multiple measures of political connections using data on the universe
of political candidates (elected or not), party affiliations, and corporate donations in Brazil, as
introduced in Section 3. We create the following indicator variables, which are equal to one
if a firm has these characteristics at the time of the audit or at any time prior to that: (i) firm
that donates to a political campaign; (ii) firm that has at least one manager who donates to a
political campaign; (iii) firm that has at least one manager who is an elected politician; (iv) firm
that has at least one manager who is a political candidate (elected or not); (v) firm that has at
least one manager who is a registered member of a political party. As shown in columns 3–7 of
Table 8, politically connected firms shrink considerably after the anti-corruption crackdown.57

The magnitudes of these differential effects are large across most measures, and particularly so
for incumbent firms whose manager is an elected politician, arguably the strongest measure of
political connection. As reported in Supplementary Table A20, which shows various summary
statistics on the prevalence of politically connected firms across municipalities in our sample, we
see that while few in numbers, these firms are large.58

In sum, our firm-level analysis shows that government-dependent firms interacting with the
local government benefit the most from a business environment with lower levels of corruption.
On the other hand, politically connected firms suffer conspicuously after the anti-corruption
program. Consistent with our findings, Colonnelli et al. (2020) find that the vast majority of firms
involved in irregularities with the government are not the active perpetrators of corruption and in
fact benefit from the anti-corruption crackdown. On the other hand, the small set of firms actively
involved in the corruption suffers after the audits take place. All in all, our firm-level results are
consistent with a large literature on the individual benefits that politically connected firms accrue
through corruption, suggesting that a potential mechanism through which corruption affects local

55. By construction, since PAC and PAS only include firms above a certain size threshold, the vast majority of firms
are incumbent firms. Because of this, we drop the Incumbent indicator from the analysis in Supplementary Table A18.

56. In Supplementary Table A19, we re-estimate our firm-level analysis using employment as a dependent variable,
but restricting the sample to firms that have at least 20 employees, so as to overlap with the PAC and PAS databases. We
find that GD firms grow more even within that sample, thus alleviating the concern that firm dynamics in the administrative
PAC and PAS data might be different than in our main sample.

57. Unfortunately, we are not able to match the firm-level data on political connections to the measures of sales and
investment in the PAC and PAS databases.

58. For example, the least conservative measure is one where firms have at least one manager who is a registered
member of a political party. These firms account for 5% of the total number of firms in the average municipality, but
20% of the total employment. On the other hand, our most restrictive measure of firms whose manager is a politician
account for 0.03% and 0.2% of firms and employment, respectively. Interestingly, we find politically connected firms to
be present in both GD and non-GD sectors.
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economic activity is by allowing connected but inefficient firms to operate and stifle competition
(Akcigit et al., 2018).

7. CONCLUSION

We provide evidence that an anti-corruption crackdown on municipal governments positively
affects local economic activity by making it easier for government-dependent firms to enter,
survive, and grow in the market. We establish causality thanks to the unique features of Brazil’s
2003–14 randomized audit program, and we show that our effects are tightly linked to the
specific channel of reduced corruption. Importantly, the real effects we observe are driven by
a mix of direct detection effects and indirect deterrence power of audits. Suggestive back-of-
the-envelope calculations indicate the presence of potentially large multipliers generated by
government spending on anti-corruption efforts.

A key takeaway from our findings is that a model where corruption acts like a tax on
government-dependent firms and sectors, and where corruption rents are extracted by public
officials, politicians, and politically connected firms seems to best fit the patterns we document.
This observation is certainly specific to the context we study, which primarily involves small
and medium firms doing business with small and medium municipalities. However, our findings
may likely generalize to other contexts where firms deal with government agents that hold strong
negotiating power and compete against large powerful corporations. Some argue one such case
is that of multinationals doing business in unfamiliar, highly corrupt countries dominated by
state-owned firms.

Other takeaways relate to the policy implications of our findings, as we highlight the
importance of accounting for the role of the private sector when designing policies aimed at
reducing corruption in the public sector, since the spillover effects on the former can be large.
Additionally, in light of the severe costs they face because of corruption, our results show that
firms may be valuable allies in the fight against corruption. Finally, crucial to anti-corruption
policy is recognizing the central role played by public procurement, a key driver of the empirical
findings we document. The emphasis the World Bank has placed on national and international
policies focused on improving governance and best practices in public procurement in recent
years represents a significant step in such direction.

There are several avenues of future research. For example, our finding that audits may backfire
if they fail to detect corruption remains to be fully understood. More work is certainly needed
to identify specific mechanisms through which corruption affects firms. Collecting panel data on
bribes and firm choices in corrupt environments, for example through detailed firm surveys, is a
promising way forward. Additionally, field experiments linking corruption and firm activity have
the potential to overcome the challenges driven by the dearth of natural experiments in this context.
There is also significant scope for new research that studies how corruption affects within-firm
resource allocation, a topic which remains largely unexplored. Relatedly, our analysis is limited
by the lack of data on firm productivity, and future work is therefore required to quantify the role
of corruption in explaining resource misallocation across firms and countries. Finally, while our
design is limited to a partial equilibrium analysis, attempts to capture general equilibrium effects
and macro-implications of anti-corruption programs deserve further attention.
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