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Abstract

This thesis consists of three chapters which address different questions about the political
economy of development. In the first chapter, Natala Garbiras-Díaz and I study whether
crowdsourcing technologies aimed at augmenting civil oversight of elections might increase
electoral integrity. We report the results of two large-scale field experiments we designed to
assess the effectiveness of online crowdsourcing technologies in increasing the engagement
of civil society in electoral monitoring around elections in Colombia. In these experiments,
we leveraged Facebook advertisements to encourage citizen reporting of electoral irregular-
ities through official websites, and also varied whether candidates were informed about the
campaign in a subset of municipalities.

We find that these interventions had effects on two different margins. In addition to the
expected informational effects – whereby citizen reports increased, and politicians reduced
their engagement in electoral irregularities – the results highlight powerful salience effects,
which operated by making electoral irregularities more top-of-mind to citizens. Specifi-
cally, the advertisements generated a large shift in the vote share of candidates perceived
to be less corrupt and away from those perceived to be more corrupt. We argue that these
salience effects are driven by a shift in voter preferences towards candidates they perceived
as ‘cleaner’. We formally test this hypothesis in a second, follow-up experiment in which
we vary the salience of electoral irregularities in the advertisements sent through Facebook.
As expected, we find that the advertisements featuring messages emphasizing the salience of
electoral misdeeds generate a larger shift in the votes for ‘cleaner’ candidates than the ones
only providing information about the reporting website.

The second chapter provides evidence on enforcement spillovers across enforcement activi-
ties. In particular, it shows that public audits, aimed at detecting and sanctioning corruption
by public servants, increase tax compliance in Brazil. As a source of identification, it uses the
geographic and time variation induced by a large-scale random audit program conducted by
Brazilian federal government on municipal governments throughout the 2003-2015 period. I
begin by showing that municipalities receiving an audit in the past experience an increase in
federal, but not municipal tax collection. I show evidence that these effects operate through
a state capacity signaling channel, whereby audits and the subsequent penal actions, act as
signals both of the capacity and the willingness of the federal government to enforce the law
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in general, which induces citizens to increase tax compliance. Consistent with this inter-
pretation I show that local information about the audits, such as the one conveyed through
local media or to neighboring municipalities, is key in determining the magnitude of these
spillover effects across types of enforcement.

The third chapter studies whether more decentralized public auditing institutions are
better at increasing government accountability and reducing corruption than centralized
ones. To answer this question I exploit the exogenous variation in the level of decentral-
ization of local auditing institutions created by Colombian law to implement a regression
discontinuity design and study the empirical effects of decentralizing public auditing. Using
data from third-party investigations on corruption, I find that more centralized auditors do
a better job at curbing corruption than decentralized ones. This result is driven by types
of corruption related to public procurement as well as ‘influence peddling’. Furthermore, I
find that ‘effort’ of public auditing institutions do not change with respect to whether these
institutions are decentralized or not, which validates the use of the third-party investigations
about corruption as a measure that does not confound the efforts of auditing institutions.
Finally, I show evidence suggesting that the rules governing the appointment of decentralized
auditors is an important mechanism in explaining the results in this setting.

Thesis Supervisor: Daron Acemoglu
Title: Elizabeth and James Killian Professor of Economics

Thesis Supervisor: Esther Duflo
Title: Abdul Latif Jameel Professor of Poverty Alleviation and Development
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Chapter 1

Monitoring the Vote or Voting to Monitor? Evidence

from Two Large Scale Field Experiments in Colombia

Joint work with Natalia Garbiras-Díaz∗

1.1 Introduction

Clientelism, voter intimidation and electoral fraud are part of the long list of electoral irreg-

ularities that persistently threaten democratic institutions in the developing world (World

Bank, 2017). Politicians draw on these different strategies, often combining several of them,

as a way of distorting elections to their advantage.1 Beyond the direct consequences of un-

dermining fair elections and eroding political accountability (Stokes, 2005; Hicken, 2011),

a growing amount of evidence has shown that different types of electoral irregularities also

harm the economic and political stability of countries. By increasing the political returns

of targeted transfers, clientelism leads to the under-provision of public goods and it gener-

ates public policy inefficiencies (Khemani, 2015; Baland and Robinson, 2007; Vicente and
∗We are grateful for the guidance provided by Daron Acemoglu, Esther Duflo and Ben Olken. This paper has benefited

greatly from the conversations with David Atkin, Abhijit Banerjee, Aicha Ben Dhia, Augustin Bergeron, Leopoldo Fergusson,
Ray Fisman, Allan Hsiao, Stuti Khemani, Horacio Larreguy, Juliana Londoño, Francince Loza, Pablo Querubín, Frank Schilbach,
Cory Smith, Román A. Zarate and all of the participants at the MIT Development and Political Economy lunches. We would
also like to thank Laura Pulecio, Juliana Barberena, Sofía Díaz and Diana Velazco at the Procuraduría General de la Nación,
Juan Esteban Lewin at La Silla Vacía and Marlon Pabón, along with the other members of the MOE that helped us out, and
without whom this project would have not been possible. Last but not least, we are indebted to César Gutiérrez and Sebastián
Cáceres for their amazing help designing the ads used in our interventions, and Estefanía Avedaño for her outstanding research
assistance. Funding for this project was generously provided by the J-Pal Governance Initiative and the George and Obie Schultz
Fund. The two experiments were approved by MIT’s IRB (the Committee on the Use of Humans as Experimental Subjects)
with reference #1805347582 and #1904805455. The RCT is registered in the AEA RCT Registry with unique identifying
number “AEARCTR-0004678”.

1See Schedler (2002), Collier and Vicente (2012) and Gans-Morse et al. (2014) for a discussion of the
different types of electoral irregularities and how politicians combine them strategically.
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Wantchekon, 2009). Indirectly, it is also correlated to fiscal corruption (Singer, 2009), which

in turn might cause inefficiencies for firms and governments alike (Olken and Pande, 2012).

Finally, voter intimidation might also help to perpetuate violence in weak states (Acemoglu,

Robinson, et al., 2013; Robinson and Torvik, 2014).

Bottom-up monitoring technologies – broadly defined as technologies that involve civil

society in the oversight of public goods and service provision – constitute a promising tool to

fight electoral irregularities. Spurred by the World Bank’s 2004 World Development Report,

governments and NGOs alike have heeded the call to use these types of technologies in areas

as diverse as education, health, public works and elections as a way of deepening social

accountability of governments.2 Moreover, a ‘second generation’ of these technologies has

taken advantage of the increase of the availability and use of the internet in the developing

world, and has used online tools to further crowdsource monitoring tasks to civil society

(Fox, 2015; Peixoto and Fox, 2016).

In this paper we investigate whether these crowdsourcing technologies can increase elec-

toral integrity when applied to citizen oversight of elections. We do so by studying two field

experiments designed to assess the effectiveness of a large-scale Facebook ad campaign aimed

at encouraging citizens to report electoral irregularities through online official websites in

Colombia.

Our findings highlight that these types of bottom-up monitoring campaigns operate on

two different margins. Not only do these campaigns have effects that operate by increasing

the available information to citizens about online reporting channels – which we call infor-

mational effects– but they also generate powerful salience effects that operate by making

citizens more aware about the issues being monitored. In the context of our intervention,

the Facebook ad campaign made electoral irregularities more top-of-mind to citizens, which

then reacted by voting for candidates that they perceived to be ‘cleaner’, or less involved in

electoral irregularities. These effects thus acted as complements to the objectives of the cam-

paign in this setting. However, in theory, these salience effects could have also worked against

the objectives of the campaign if they had made citizens too pessimistic about elections to

act against electoral irregularities.

2See Fox, 2015 for a review of the literature evaluating interventions in these areas.
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In a first experiment deployed around the 2018 Presidential elections, we designed and

implemented an experiment that allowed us to disentangle the demand and the supply-side

responses to our intervention. In a first stage, we randomized two thirds of our sample of

652 municipalities into a treatment condition in which citizens received Facebook ads that

contained a message encouraging people to report electoral irregularities through a website

hosted by the Office Attorney-Inspector General of Colombia (AG). In the second random-

ization stage, municipalities were cross-randomized into a ‘political awareness’ treatment.

Candidates and their campaign staff were told that municipalities in this group were part

of a grassroots campaign to oversee elections. Conceptually, the first treatment arm was

designed to test the effect of the advertisement campaign without the (or at least with little)

awareness of politicians about it, while the second treatment allows us to study the full

equilibrium, when candidates and parties become aware of the intervention and have time

to react and change their electoral strategies.

The advertisement campaign reached 1.4 million Facebook users, which represent over a

third of the voting population of the municipalities in this treatment group, and each viewer

saw the ad on average 3.5 times on their screen. This generated over 12 thousand clicks on

the link to the AG’s reporting website –with a 0.9% click through rate and an average cost of

$0.5 USD per click – as well as substantial user engagement with the ads in the form of likes

and comments. Despite the substantial engagement with the ad campaign, this treatment

generated only a modest increase of 1.5 percentage points in the likelihood that citizens from

treated municipalities completed and filed a report. The reason for this gap from clicks to

full reports seems to have been that 95% of the citizens viewing the ad did so through their

cellphone, while the AG’s reporting website was not fully compatible for cellphone use.

The letters sent to candidates and their parties reduced the occurrence of electoral ir-

regularities by 0.1 standard deviations. This effect was driven by illicit political advertising

and vote buying – which were reduced by 100% and 75%, respectively, compared to the

control group mean – but had no effect other, less conspicuous, types of irregularities. We

rationalize this through a model in which candidates substitute away from more conspicuous

types of electoral irregularities towards less conspicuous types in face of the increased civilian

monitoring triggered by a decrease in the cost of monitoring. Moreover, the ad campaign
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itself had no effect on electoral irregularities – i.e. independently from the letters sent to

candidates – which validates our strategy to disentangle the demand and supply effects of

the intervention through our different treatments.

In contrast to these modest informational effects, the ad treatment had a large effect on

voting outcomes. The vote share for traditional candidates – defined as those coming from

parties which have held substantial power in national and local posts historically – dropped

by approximately 2 percentage points in the municipalities receiving the ads. Turnout was

unaffected, so the decrease in the vote share for traditional candidates came exclusively

from an almost identical increase in the vote share for non-traditional candidates, who had

centered their campaigns around fighting corruption and clientelism. The implied persuasion

rate (DellaVigna and Kaplan, 2007; DellaVigna and Gentzkow, 2010) of these estimates is

approximately 6%, which means that one in every 17 citizens who viewed the ad changed

their vote in favor of non-traditional candidates.

As mentioned before, we attribute this shift in electoral results to an increase in the

salience of electoral irregularities, which led citizens to change their vote towards candidates

they perceived to be less engaged in electoral irregularities. However, an alternative inter-

pretation is that the ad campaign decreased the occurrence of actual electoral irregularities,

which then ‘freed’ voters from one set of candidates to the other. Consistent with our fa-

vored interpretation, we find that municipalities receiving the ad did not in fact experience

a decrease in electoral irregularities, which is the premise of the alternative explanation.

Also consistent with our interpretation, the ad treatment generated a 150% increase in the

probability of participating in protests against the national government, which was led by

the traditional candidate who won the election. This suggests that the campaign generated

a persistent shift in the demand for ‘clean’ candidates (or at at least what the citizens per-

ceived as such) that expressed itself not only on their voting decisions but also on other

subsequent forms of non-electoral opposition to traditional politicians.

To further probe into the mechanisms we conducted an original post-treatment survey

that asked citizens about their attitudes towards different institutions in Colombia. In line

with our interpretation, respondents from municipalities receiving the ads report less trust

in elections – which might be caused by an increase in the salience of electoral irregularities –
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while respondents from municipalities included in the letter sent to politicians report higher

levels of trust in elections, which might have been generated by the decrease in conspicuous

electoral irregularities in these municipalities.3

To more formally test our interpretation about the salience effects of the intervention,

we designed and implemented a second experiment conducted around the Colombian 2019

mayoral elections in which we unbundled the ad campaign’s purely ‘informational’ content

from its message to act against electoral irregularities by reporting them. More concretely, we

randomly exposed a set of municipalities to different ad versions which contained either (a)

a message informing citizens about the reporting website, (b) a salience message, drawing

attention about the urgency to act against electoral irregularities and inviting citizens to

report electoral them, or (c) both. We hypothesize that the salience message would be the

main one responsible for increasing the citizens awareness about electoral irregularities, and

that it would thus create a larger shift in the vote share for candidates that were perceived

to be ‘cleaner’.

The advertisement campaign in this second experiment had a similar scale to the first

one, reaching approximately a third of the people registered to vote in the municipalities in

the sample, and it was viewed three times by each viewer on average.

In order to identify which candidates were perceived to be ‘cleaner’ among the large set

of candidates running for mayoral elections, we conducted a large online survey in which we

asked citizens about their views on each candidate in their municipality three weeks ahead

of the intervention. Confirming our interpretation about the first experiment, we find that

municipalities receiving the advertisement featuring the salience message experienced an in-

crease in the vote share of candidates that were ex-ante identified as ‘cleaner’ by respondents

of an online survey of approximately 5%, while the ones that only received the information

message about the reporting website did not experience any such change in the voting be-

havior of citizens. The shift in the vote share of ‘clean’ candidates implies a persuasion rate

of 15%, which indicates that 1 in every 7 citizens viewing the advertisement changed their

3An alternative interpretation is that this decrease in trust about elections comes from the technical
issues in the reporting website – an issue that has been stressed in another context by Marx et al. (2017)
However, we disfavor this interpretation since there is not a significant change on the trust for the AG, which
would have been responsible for the technical issues.
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vote.

For this second experiment we partnered with an ONG, called the Misión de Observación

Electoral (MOE), which hosts a cellphone and user friendly reporting website and is also the

most popular reporting channel in Colombia. In contrast to the first experiment, we find a

large effect of the information message about the MOE’s reporting website on citizens reports,

which suggests that the technical issues in the AG’s website were important in explaining

the small effects found in the first experiment. More precisely, we find that the information

message increased the reports made through the MOE’s website by 33% or, equivalently, by

0.6 standard deviations. Moreover, we find that it was not only the total number of reports

that increased, but also the subset of reports containing hard-evidence about the occurrence

of irregularities, which are the ones that are useful from a policy perspective.

In this second experiment we also cross-randomized whether candidates running for mayor

in certain municipalities would be informed through letters about the advertisement cam-

paign. In line with the findings from the first experiment, we find that sending these letters

reduced the occurrence of electoral irregularities by approximately 0.15 standard deviations,

and that this effect was driven by illicit political advertising and fraud in voter registration

– the last of which is often done in conjunction to vote buying.

This paper makes contributions and builds on at least five strands of literature. First,

we contribute to the literature that studies ways to fight electoral irregularities. Two broad

strategies have been studied to counter them. One first strand in the literature has evaluated

campaigns aimed at mobilizing civil society against electoral irregularities, either through

education campaigns against vote-buying (Vicente, 2014; Hicken et al., 2018; Blattman et

al., 2019) and electoral violence (Collier and Vicente, 2013), or through campaigns that

explicitly try to persuade citizens to vote against vote-buying candidates (Green and Va-

sudevan, 2016). Alternatively, second strand in the literature has examined how effective

top-down monitoring approaches are. In particular, a long tradition of papers have exam-

ined the effects of domestic and international electoral observers (Hyde, 2007; Hyde, 2010;

Enikolopov, Korovkin, et al., 2013; Ichino and Schündeln, 2012; Leeffers and Vicente, 2019),

and a more recent literature has examined the use of technological innovations to monitor

voting aggregates (Callen and Long, 2015; Callen, Gibson, et al., 2016). We contribute to
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this literature by studying the effectiveness of bottom-up monitoring technologies, which

constitutes a third approach that combines elements from both the mobilization strategies

and the monitoring strategies, and that has been properly studied to our knowledge.4 More-

over, we follow Blattman et al. (2019) in analyzing efforts against electoral irregularities as a

general equilibrium issue which might give way to substitution in strategies by affected par-

ties. The difference, however, is that we focus on the substitution between types of electoral

irregularities, while Blattman et al. (2019) study the spatial spillovers of an citizen education

campaign against vote buying.5

Second, it contributes to the literature on bottom-up monitoring of public good provision

and services by studying the effects of a type of e-governance platforms to monitor elections.

Earlier papers concentrated on offline interventions promoting citizens’ oversight of public

goods in the areas of education, health, public works and sanitation, but few had directly

addressed the monitoring of elections using ICT-enabled technologies.6 Three exceptions are

worth mentioning. First, Driscoll and Hidalgo (2014) show that an information campaign

aimed at educating citizens about how to file formal complaints about electoral irregularities

around elections in Georgia increased electoral irregularity reports but depressed turnout,

which they interpret as a consequence of citizens belief that they were being monitored by

the regime or by researchers and that retaliation might ensue. Second, Blair et al. (2019) test

whether SMS messages encouraging the reporting of electoral misdeeds or a film featuring

characters doing so can spur citizen reporting in Nigeria, and find a substantial increase in

reports from both interventions. Third, Ryvkin et al. (2017) study the effectiveness of bribe

4A few papers study the effects on bottom-up monitoring interventions, but they do so only tangentially
and their focus does align with our paper’s. Aker et al. (2017) study whether different interventions, includ-
ing newspapers, information about elections and access to an electoral reporting hotline increase political
accountability, measured by turnout, voting patterns and text messages sent to the elected president in
Mozambique. Their focus on direct measures of accountability, as well as their design diverges from ours.
Gonzalez (2019) uses a regression discontinuity design to show that areas in Afghanistan with access to
cellphone coverage present less electoral fraud and argues that this is due to greater use of an electoral
irregularity reporting hotline.

5Other papers that study spatial spillovers in the context of interventions that randomly assigned electoral
observers are Ichino and Schündeln (2012) and Asunka et al. (2019).

6Fox (2015) reviews this early literature which found mixed results of the effects of bottom-up monitoring.
Some prominent early papers related to the topic of monitoring public servant malfeasance and leakage are
Olken (2007), which examines the impacts of grassroots monitoring on the construction of public works
in Indonesia, Reinikka and Svensson (2004) and Reinikka and Svensson (2011) which study a newspaper
campaign to disseminate information about education fund capture in Uganda.
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reporting platform in the lab, modeled on I paid a bribe, an Indian online website, and find

that these sorts of initiatives might be improved by disclosing specific information about

bribes. This paper makes a twofold contribution to this literature. First, it corroborates

the positive effects of bottom-up monitoring campaigns in the context of electoral integrity.

Second, it brings attention to the salience effects that are inherent to the information cam-

paigns typically used to mobilize citizens in these interventions. The latter, to the best of

our knowledge, have not been studied yet, and, as our paper shows, are drivers of behavioral

change that may or may not complement the effects that are expected from these monitoring

tools.

Third, it adds to the literature on the unintended and side effects of communications

campaigns. Early contributions to this literature come from health campaigns that cause

unintended effects such as boomerang effects, desensitization with the issues advertised,

culpability or ‘social norming’, among others.7 The results from our first experiment show

that bottom-up monitoring campaigns can increase the salience of the issues that they try

to combat, in a way that generates responses from citizens other than just the ones that

the campaign tries to promote. In this respect, it echoes the finding in Chong et al. (2015)

that informing voters about past corruption of politicians depresses turnout and creates

democratic disengagement. By highlighting the importance of studying issue salience it also

addresses a long literature in political science that has argued that the salience that specific

issues have – understood broadly as how ‘top-of-mind’ they are – determines citizens voting

behavior (see Dennison (2019) for a review of this literature). In particular, our finding that

voters respond to the salience of electoral irregularities by voting for candidates campaigning

on anti-corruption appeals echoes Klašnja et al. (2014) who argue that the emergence of anti-

corruption parties increases the salience of corruption in a way that depresses the vote share

of incumbent parties.

Fourth, it contributes to the growing literature studying the effects of social media cam-

paigns on elections, which has typically failed to show large and significant results of these

campaigns. Methodologically, we build on Broockman and Green (2014) who randomly ex-

7See Cho and Salmon (2007) for a review of this literature and Boyle et al. (2017) for a similar review
in the case of human right promotion campaigns.
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pose clusters composed of county and age brackets to political ads around legislative elections

in the US and find no effects on ad recall, nor on candidate recognition or favorability. Sim-

ilarly, Kobayashi and Ichifuji (2015) randomly expose Twitter users to tweets from Osaka’s

mayor and find no effects on votes for his party. Bond et al. (2012) study a massive Facebook

“get out the vote” campaign and find no effects on turnout except when users were exposed

to pictures of friends who had reported voting on the platform. While most of this literature

finds null results,8 we find that our campaign had significant and large results on vote shares,

suggesting that information about salient issues can mobilize voters in a stronger way than

campaigns explicitly designed to persuade voters in a certain way.9

Finally, it adds to the literature that has studied how the expansion of ICT-technologies

has facilitated collective action and protests. Theoretical work had argued that information,

in general, and social media, in particular, might facilitate protest (Barberà and Jackson,

2019; Little, 2016). Fergusson and Molina (2019) use the release date of Facebook in specific

languages to instrument the its use in different countries and show that Facebook penetration

causes civilian protests. Acemoglu, Hassan, et al. (2018) show that discontent in Twitter is

a predictor of protests during the Arab Spring in Egypt. Enikolopov, Makarin, et al. (2018)

show that penetration of a social media platform in Russia led to more protest activity.10

Our paper contributes to this literature by showing that even short online advertisement

campaigns can trigger protests in the medium-term.

The remainder of this paper is organized as follows. Section 1.2 outlines a model that

illustrates the salience and informational effects of our intervention. Section 1.3 provides an

overview of the context of the intervention, including a discussion of the most common types

of electoral irregularities in Colombia, as well as an overview of the reporting mechanisms

available and the elections around which our interventions were deployed. Section 1.4 de-

scribes both the experimental design and the data used in both experiments, while Section

8More recent papers finding null or borderline significant results from using ads to influence voting
outcomes are Hager (2019) and Haenschen and Jennings (2019).

9One exception, coming from a slightly different literature, are Enríquez et al. (2019) who show that
Facebook ads informing citizens about past audits in Mexico decrease vote share for corrupt incumbents.

10Relatedly, García-Jimeno et al. (2018) show that Temperance Crusade protests and events in the 19th
century US were less likely to spread to neighboring towns when railroad strikes and accidents did not
happen, highlighting the important role of information transmission through rails and the telegraph on
collective action.
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1.5 presents and discusses the main results. Finally, Section 1.6 discusses the relevance of

the findings from a policy perspective and concludes.

1.2 Theoretical Framework

In this section we present a simple model which illustrates the potential informational and

salience effects that our intervention had. In the model, citizens have access to a reporting

technology and politicians decide how much to invest in illegal and legal ways of getting

votes. The campaign in our intervention is modeled to have two effects: (1) it reduces the

cost of reporting, (2) it increases the salience of electoral irregularities, which then benefits

the candidates that are perceived to be more honest. The comparative statics of the model

will allow us to outline a series of predictions that we seek to validate with the experiments

described in the following sections.

1.2.1 Model Setup

We consider an election contested by two parties indexed by 𝑖 ∈ {1, 2} and a unit mass of

voters, indexed by 𝑗 ∈ [0, 1]. Each party chooses a triplet 𝑆𝑖 = {𝐿𝑖, 𝑂𝑖, 𝑈𝑖} of how much

(legal) campaigning (𝐿𝑖), observable electoral irregularities (𝑂𝑖) and unobservable electoral

irregularities (𝑈𝑖) it spends on to maximize its probability to win the election. The unit

cost of each of these types of expenditures are 𝑐𝐿, 𝑐𝑂 and 𝑐𝑈 , respectively. For simplicity, we

assume these costs are the same for both parties.

Observable electoral irregularities generate a marginal probability 𝑝(𝑅) that parties get

caught, which is a function of the total number of reports, 𝑅, generated by citizens. We

assume that this function is increasing and concave, 𝑝(0) = 0, and that it satisfies a pair of

Inada conditions: lim𝑅→0 𝑝
′(𝑅) → ∞ and lim𝑅→∞ 𝑝′(𝑅) → 0.

If the party gets caught, it is fined by an amount 𝑘 > 0, which is proportional to

the amount of observable electoral irregularities performed. Without loss of generality, we

assume unobservable electoral irregularities do not generate a probability of getting caught.

An interpretation of this assumption is that this probability is included in the cost 𝑐𝑈 but

it does not depend on the amount of reports made.
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The parties’ payoff functions are thus given by:

Π𝑖(𝑆𝑖, 𝑆−𝑖, 𝑅) = 𝜆𝑃𝑟 (𝑊𝑖𝑛𝑖 | 𝑆𝑖, 𝑆−𝑖) − 𝑐𝐿𝐿𝑖 − 𝑐𝑂𝑂𝑖 − 𝑐𝑈𝑈𝑖 − 𝑝(𝑅)𝑂𝑖𝑘 (1.1)

where 𝜆 denotes the rents from being in power. Without loss of generality we normalize

𝜆 = 1.

Citizens derive utility from the expected sanctions received by both parties,
∑︀2

𝑖=1 𝑝(𝑅)𝑂𝑖𝑘.

This can represent citizens’ preferences for justice, but it can also be interpreted as a re-

duced form way of capturing the prospective stream of utility citizens get from the fact that

punishing parties would not allow them to run in the future.

Citizens have two decisions. First, they decide how much effort they put on reporting,

𝑟𝑗, which has a unit cost of 𝑐. The total amount of reporting is thus given by:

𝑅 =

∫︁ 1

0

𝑟𝑗𝑑𝑗

Second, they decide which party to they vote for, 𝑣𝑗 ∈ {1, 2}.

Voting for party 𝑖 gives them a utility given by 𝐹 (𝑆𝑖) + 𝜎𝑖𝑗 + 𝛿𝑖, where 𝐹 (𝑆𝑖) represents

the ‘popularity’ generated by this party, 𝜎𝑖𝑗 is a independent random popularity shock and

𝛿𝑖 is a common popularity shock for party 𝑖.

We assume 𝜎𝑗 ≡ 𝜎2
𝑗 − 𝜎1

𝑗 is uniformly distributed on
[︁
− 1

2𝜑
, 1
2𝜑

]︁
, and 𝛿 ≡ 𝛿1 − 𝛿2 is

uniformly distributed on
[︁
− 1

2𝜓
+ 𝜇, 1

2𝜓
+ 𝜇
]︁
. Parameters 𝜑 > 0 and 𝜓 > 0 determine the

variance of the distribution of shocks, while 𝜇 represents the mean of the relative popularity

shock for candidate 1.

Moreover, 𝜇 in turn depends on the perceived attributes of parties, which are exogenously

determined.11 We assume two broad groups of attributes for each party. First, there is an

attribute we call ‘honesty’, which represents how ‘clean’ parties are perceived to be by

citizens, which is denoted by 𝐻𝑖. Second, parties have ‘other attributes’, which are denoted

by 𝐴𝑖.

The relative salience of honesty compared to the other attributes will determine 𝜇. In

11The fact that parties cannot alter their attributes is reasonable in our setting given that the intervention
happened so close to the elections that it didn’t give candidates time to adjust their image in response.
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particular we assume 𝜇 is an increasing function of the relative attributes of party 1 compared

to party 2, that takes the following form:

𝜇 = 𝑔 (𝜔 (𝐻1 −𝐻2) + (𝐴1 − 𝐴2))

where 𝜔 > 0 captures the salience of honesty compared to other attributes of candi-

dates,12 and we assume 𝑔′
(·) > 0. Thus, candidate 1 will on average be more popular if she

is perceived to be more honest or to have better other attributes than candidate 2, and the

relative importance of these attributes depends on their salience.

The voters’ payoff function is then:

𝑈𝑗(𝑟𝑗, 𝑙𝑗, 𝑂1, 𝑂2) = 𝜂
2∑︁
𝑖=1

𝑝(𝑅)𝑂𝑖 − 𝑐𝑟𝑗 +
2∑︁
𝑖=1

1 {𝑣𝑗 = 𝑖}
[︀
𝐹 (𝑆𝑖) + 𝜎𝑖𝑗 + 𝛿𝑖

]︀
(1.2)

where 𝜂 is a parameter governing how much citizens care about punishing parties engaged

in observable irregularities.

The timing of the model is the following:

1. Parties choose their campaigning strategies, 𝑆𝑖 for 𝑖 = 1, 2, and simultaneously citizens

choose their reporting, 𝑟𝑗 for 𝑗 ∈ [0, 1].

2. Popularity shocks, 𝛿 and 𝜎𝑗 are realized, and citizens vote.

Finally, to get a closed form solution we will assume that 𝐹 (𝑆𝑖) has a CES form, namely:

𝐹 (𝑆𝑖) = (𝐿𝛾𝑖 +𝑂𝛾
𝑖 + 𝑈𝛾

𝑖 )
𝛼
𝛾

with parameters such that 𝛼 < 𝛾 < 1, which ensures the concavity of this function with

respect to its arguments.

12This way to model attribute salience follows the classic model of Bordalo et al. (2013).
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1.2.2 Equilibrium

We will restrict the following analysis to Nash equilibria (NE) in pure strategies for concise-

ness.

Proposition 1. There exists a unique pure strategy NE of the game, [{𝐿*
𝑖 , 𝑂

*
𝑖 , 𝑈

*
𝑖 }𝑗=1,2 ,

{︀
𝑟*𝑗
}︀
𝑗∈[0,1]]

in which parties 𝑗 = 1, 2 play identical best responses 𝑆* = 𝑆*
𝑖 , 𝑖 = 1, 2 given by:

𝐿*(𝑟*) =

(︂
𝜓𝛼

𝑐𝐿

)︂ 1
1−𝛼

(︃
1 + 𝑐

𝛾
1−𝛾

𝐿

[︃
1

(𝑐𝑂 + 𝑝(𝑟*)𝑘)
𝛾

1−𝛾

+
1

𝑐
𝛾

1−𝛾

𝑈

]︃)︃ 𝛼−𝛾
𝛾(1−𝛼)

(𝐵𝑅𝑖 − 1)

𝑂*(𝑟*) =

(︂
𝜓𝛼

𝑐𝑂 + 𝑝(𝑟*)𝑘

)︂ 1
1−𝛼

(︃
1 + (𝑐𝑂 + 𝑝(𝑟*)𝑘)

𝛾
1−𝛾

[︃
1

𝑐
𝛾

1−𝛾

𝐿

+
1

𝑐
𝛾

1−𝛾

𝑈

]︃)︃ 𝛼−𝛾
𝛾(1−𝛼)

(𝐵𝑅𝑖 − 2)

𝑈*(𝑟*) =

(︂
𝜓𝛼

𝑐𝑈

)︂ 1
1−𝛼

(︃
1 + 𝑐

𝛾
1−𝛾

𝑈

[︃
1

(𝑐𝑂 + 𝑝(𝑟*)𝑘)
𝛾

1−𝛾

+
1

𝑐
𝛾

1−𝛾

𝐿

]︃)︃ 𝛼−𝛾
𝛾(1−𝛼)

(𝐵𝑅𝑖 − 3)

And citizens play identical best responses, 𝑟*(𝑂*) = 𝑟*𝑗 (𝑂
*), ∀𝑗 ∈ [0, 1] , which

take the following form:

𝑟* = (𝑝′)−1

(︂
𝑐

2𝜂𝑂*𝑘

)︂
(𝐵𝑅𝑗)

Proof: Proofs are contained in the appendix.

1.2.3 Comparative Statics of the Effects of the Intervention

We expect our intervention two have two distinct effects on the model. First, the Facebook

ads might have the effect of reducing the costs of reporting, which are represented by param-

eter 𝑐 in the model. These reduction in costs might come through a reduction in information

costs involved in knowing how and where to report, but might also involve reducing the risks

of reporting, since online reporting is more anonymous than in person reporting. Second,

the intervention might increase the salience of electoral irregularities, which might benefit
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candidates which are perceived to be more honest or ‘cleaner’. We model this as a shock

to parameter 𝜔, which determines the mean of the popularity shock 𝛿. Notice we do not

model these changes in preferences to be associated with candidates’ actual engagement in

electoral irregularities, but rather model this as a subjective and psychological shock. We

do so because citizens’ perceptions about how honest each candidate is – which determine

their vote choice – might be uncorrelated with how clean a candidate actually is.

The following result characterizes the comparative statics related to our intervention:

Proposition 2. (Predictions about the intervention) In the NE defined in

Proposition 1, the following comparative statics with respect to parameters 𝑐 and 𝜔

hold:

1. 𝑟* is increasing in −𝑐

2. 𝑂* is decreasing in −𝑐, while 𝐿* and 𝑈* are increasing in −𝑐 if 0 < 𝛼 < 𝛾 < 1.

3. The vote share for party 1 (party 2) is increasing (decreasing) in 𝜔 if and only

if 𝐻1 > 𝐻2, and the converse is true if 𝐻2 > 𝐻1.

Proof: Proofs are contained in the appendix.

Part 1 of this proposition simply states the fact that decreasing the costs of reporting

will increase the number of reports.

Part 2 tells us that a decrease of the costs of reporting will decrease the incidence of

observable electoral irregularities but it might increase the efforts that parties put on legal

campaigning and unobservable electoral irregularities if the parameters in the popularity

function 𝐹 (·) are such that 0 < 𝛼 < 𝛾 < 1. Intuitively, this happens because a decrease

in the reporting costs increases citizen reports, which in turn increases the probability that

parties get caught when performing observable electoral irregularities. In response, if they

substitute towards legal campaigning and unobservable electoral irregularities, which are

not subject to punishment, if there is enough substitution between the different types of

campaigning strategies, which guaranteed by the condition on parameters 𝛼 and 𝛾. It is

important to note that we only expect these effects to occur when candidates are informed
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about the increase in reporting. We will argue in the following sections that this is the case

only in the treatment group in which we inform politicians about the Facebook ad campaign.

Part 3 of the proposition tells us that an increase in the salience of electoral irregularities

might generate an increase in the vote share for candidate 1 if he is perceived to be more

honest than candidate 2, and the reverse is true if candidate 2 is perceived to be more honest.

We expect this effect to occur only in municipalities which receive the Facebook ads since

the ad campaign rises people’s awareness of electoral irregularities.

1.3 Context

1.3.1 Electoral Irregularities in Colombia

Electoral irregularities take many forms and permeate every election in Colombia’s democ-

racy. Despite this, only a few studies shed light on the extent of the problem. Fergusson,

Molina, and Riaño (2017) use a list experiment to elicit Colombians’ engagement in clien-

telist practices (broadly defined as receiving particularistic benefits in exchange for their

vote) in a way that overcomes the issue of social desirability bias associated with these type

of questions. They find that approximately 18% do so at some point in their lives13, and

this number is larger for rural and poor respondents . Using this same method, Garcia and

Pantoja (2015) show that about 7% of voters were intimidated to vote in a particular way

in the 2014 presidential elections.

In order to describe the main types of electoral irregularities used in Colombian elections

it becomes necessary to define what we mean by ‘electoral irregularities’ since this term

between legal and cultural contexts. Throughout this paper we will we use the terms ‘elec-

toral irregularities’ and ‘electoral corruption’ interchangeably to mean any conduct affecting

elections that is penalized by Colombian law. There are over fifteen such types of conduct

typified in the Penal Code (Law 599 of 2000). Figure 1-1 shows the most important types

of irregularities as approximated by the number of reports made to the government’s unified

reporting unit, URIEL, in the 2014 congressional and presidential elections as well as the

13Similar studies, such as Gonzalez-Ocantos et al. (2012), show similar numbers for other countries in the
region.
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2015 mayoral elections. Taken together, the seven types of irregularities shown in this figure

represent over 90% of the total reports about electoral irregularities. A rough definition of

each of these irregularities is the following:

Vote buying: Also called ‘voter corruption’ by Colombian law, it refers to any

attempt to get citizens to vote in a particular way in exchange for money or any type

of gift.

Campaigning by public servants: It occurs when public servants attempt to

interfere in elections by either trying to favor or harm a particular candidate or party,

or when they join a political organization.

Illicit political advertising: Political advertisement is forbidden on election day

and is only allowed on the three months prior to election day. It is also forbidden to

place ads on public infrastructure such as light posts or monuments.

Fraud in voter registration: This occurs when citizens register to vote in a polling

station located in a municipality or district different from their place of residence in

order to obtain an illicit profit or to alter electoral results. This is usually done as a

way to facilitate vote buying as explained below.

Voter intimidation: It occurs when someone threats citizens verbally or physically

to vote in a particular way (or not to turnout).

Voter deception: It occurs when someone deceives a citizen to vote in a particular

way. Examples include deception about the mechanics of the voting process (e.g.

“Blank votes are added to the strongest candidate”) or about candidates belonging to

a certain political party.

Electoral fraud: This occurs when electoral results are altered after elections have

taken place or by means different to violence, vote buying, deception, such as ballot

stuffing.

As shown in Figure 1-1, vote buying, campaigning by public servants and illicit political

advertising represent over 60% of the reports about electoral irregularities. This might be an
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indicator of how widespread these types of irregularities are, but it might also reflect the fact

that these conducts are also more visible, and thus more likely to be reported, than other

types of irregularities, such as electoral fraud and fraud in voter registration, which are less

conspicuous. Even though the relative distribution of types of electoral irregularities remains

similar across types of elections, it is important to mention that the total number of reports

in mayoral and congressional elections is substantially larger than in presidential elections:

while URIEL gathered approximately 2600 and 2800 reports about electoral irregularities in

the 2014 congressional and 2015 mayoral elections, respectively, it only gathered less than

1600 reports in the presidential elections. Interviews with the MOE’s staff reveal that this

difference in the number of reports across elections also corresponds to an actual difference

of electoral irregularities across the country.

The organizational details about how electoral irregularities are carried out vary according

to the type of irregularity. As has been reported and studied in diverse contexts (Stokes,

2005; Stokes et al., 2013), in Colombia vote buying and other forms of clientelism are carried

out via local brokers that intermediate between political organizations and voters. These

brokers play the important role of providing political organizations with the local information

necessary to target and recruit potential voters in clientelistic relationships, as well as in

ensuring that these voters actually vote in the intended way. A very common form of

ensuring client’s compliance that has been studied both by academics and journalists is by

registering voters in polling stations outside of their place of residence, so that brokers can

control the votes of their clients (Rueda, 2017; Ardila, 2018) .14 This process is explained in

the following way by a broker who worked around Cartagena, in the north of the country,

to journalist Laura Ardila:

“Look, doctor, you have to understand that if a leader comes from a particular place

it is useless that his voters vote in that same place. They have to be moved to other

areas because that’s how one controls them.

I thus tell them ‘Do your people vote in El Bosque neighborhood? Well in that case

14Evidence from other contexts shows that brokers ensure vote buying by targeting reciprocal individuals
(Finan and Schechter, 2012) or, alternatively, by buying turnout from voters likely to sympathize with
the candidate supported by the broker (Nichter, 2008). Both of these strategies might also be relevant in
Colombia.
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you have to get them to vote in Manga, and you have to tell them in which polling

station they are going to vote. If I gave 20 million pesos in exchange for 20 votes,

then they have to appear there’.” (Ardila, 2018, pp. 47-48)

Other types of electoral irregularities, such as illicit political advertising and campaigning

by public servants, are commonly done by or with the complicity of local politicians such as

mayors, who often collude with running candidates to return political favors (Arenas, 2018).

Voter intimidation is commonly performed by armed actors such as guerrillas, paramilitaries,

criminal gangs, or even the military, in collusion with local or national politicians (Acemoglu,

Robinson, et al., 2013), but also by non-armed actors, such as employers who threaten their

employees or school principals who threaten parents to lose their jobs or their children’s

spots in schools if they did not vote in a particular way.

The timing of electoral irregularities also depends on the type of irregularity. Electoral

fraud necessarily occurs after election day, and voter registration fraud also occurs during

the voter registration period, which ends 3 months before election day. Most types of irreg-

ularities, however, occur throughout the pre-election period and up to election day. Such

is the case of vote buying, voter intimidation or campaigning by public servants. For in-

stance, as illustrated by the previous recounting of how moving voters to different polling

stations helped to buy voters, clientelism and vote buying are irregularities that begin with

several months of anticipation to the elections. This is a subject that we will return to when

discussing the results of the first experiment.

1.3.2 Electoral Watchdogs and Reporting in Colombia

Several governmental agencies and NGOs run online electoral reporting channels in Colom-

bia. One of the first and most successful was created by the Misión de Observación Electoral

(MOE), an NGO whose institutional mission is to promote civil society’s engagement with

democracy, monitor elections, promote knowledge about and compliance with political rights

and to advance research on these same topics. The MOE’s reporting website, called Pilas

con el voto (translated roughly as “keep an eye on your vote”), has been in place since the

2011 elections. Since the MOE does not have the power to directly investigate and take
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legal action about these reports, it acts as an intermediary between civil society and the

government by preparing official reports based on the information provided by citizens and

redirects them to the government’s unified reporting unit, the URIEL. This unit then pro-

cesses these reports and sends them to the particular agencies in charge of investigating their

claims about electoral irregularities and sanctioning them. The MOE’s reporting website has

been so popular that it has been responsible of more than 80% of the reports collected by

URIEL in recent years.15

The Office Attorney-Inspector General of Colombia16 (henceforth, AG), also hosts a

more recent and less popular reporting website.17 The AG is an independent institution

that oversees the correct conduct of public servants through both preventive faculties and

the faculty to sanction. They collect reports about every type of electoral irregularities,

but only investigate the ones pertaining to their competence (mainly disciplinary offenses,

such as public servants intervening in politics) and redirect the remainder to the competent

agencies.

Both the MOE’s and the AG’s reporting websites share a number of basic features but

also have some important differences. Both websites allow users to submit their reports

anonymously – making it optional to specify people’s names, addresses or email addresses

to receive notifications about the status of their reports – and only require them to specify

the date and municipality of the irregularities reported. Additionally, they require the users

to describe the facts in a free-form field, which is only afterwards classified by their staff as

a report about one (or several) of the electoral irregularities typified by Colombian law.

Four main differences arise between the two websites that are important to mention.

First, the MOE’s staff classify reports by the quality of the report given, into three categories:

high, medium and low quality reports. This classification depends on the amount of evidence

15Reports redirected by the MOE represented 83% of reports held by URIEL in 2015 and 90.6% in 2011.
16The Spanish name for this institution is the Procuraduría General de la Nación. There is a second

institution called the Fiscalía General de la Nación which is commonly translated as the Attorney General.
Both institutions share attributes that are concentrated in only one institution in countries like the US, but
are separate institutions. In order to make it easier for readers outside of the Colombian context we have
decided to use the AG acronym for the former institution, but the existence of the latter institution should
be kept in mind.

17For instance, the AG collected only 437 reports for the congressional elections of 2018, out of which
only 96 came from their reporting website, while the MOE collected over 4000 reports for the same election.
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and facts (places, names and proof such as videos) provided about the electoral irregularities

reported. Second, the AG’s reporting website requires that users identify the actors of the

electoral irregularities reported, by providing their name and their ‘affiliation’ (such as a

public institution or political party) . Similarly, the AG’s website requires users to read

and an agree to a series of legal agreements (three in total) that the MOE’s website does

not. Finally, the AG’s reporting website is not optimized for cellphone use – i.e. it can be

accessed through smart-phones but it is hard to navigate. These last three features make

the AG’s website harder to navigate than the MOE’s, and were one of the main reasons why

we used the MOE’s website for our second experiment.

Both reporting websites have been promoted through campaigns on social media by both

the MOE and the AG. In recent elections, for instance, the MOE has spent approximately

$600 USD monthly in the seven months prior to the elections on Facebook, Twitter and

Google ads to promote their reporting website. The AG, on the other hand, does not

buy ads to promote reports, but it rather uses ‘organic’ posts on its popular social media

accounts for this purpose. In addition to social media, both organizations have also used

advertisements on other media sources such as national TV channels, radio stations and even

in movie theaters.

The question of how effective reporting is in this context is complicated to answer for

several reasons. To begin with, a large fraction of reports do not contain enough evidence

for the electoral watchdogs to start a judicial case. Similarly, some reports are directed

to agencies whose competence does not include the irregularities reported. Finally, many

reports are duplicates of other reports and these cases of duplicity are not reported as such

in the electoral watchdog’s data sets. Notwithstanding these difficulties, in Section 1.9.2 of

the Appendix, we present an analysis of the reports gathered by the AG in recent years and

show that at least 2.5% of reports ultimately lead to a judicial decision.

1.3.3 Obstacles to Reporting

How likely are people to report electoral irregularities when they have witnessed them?

Moreover, what obstacles prevent them from reporting? In an online survey we conducted in

June 2018, we included a set of questions that allowed us to shed some light on these issues.
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For the full details about this survey the reader can refer to Section 1.4.3.

Out of 392 respondents included in our survey18 approximately 15% of them admitted to

having witnessed electoral irregularities in the past, but only 8% of them (i.e. approximately

1.2% of the 392) had reported them.

Why didn’t the remaining 92% of respondents report the electoral irregularities they had

witnessed? Figure 1-2 plots the responses to this question. Respondents were given a set of

four possible answers, and they were asked to choose all of the options that applied. The

first most popular answer, with 43% of mentions, was that respondents did not know where

to report the electoral irregularities they had witnessed. A second close response, with 38%

of mentions, was that respondents had not reported them because they were afraid of doing

so - which is natural in a weakly institutionalized context such as the one at hand, in which

disclosure of this information might result in unpunished reprisals from the accused. “Other

reasons” where the third most mentioned reason, with 25% of mentions. Although this is

only speculative, one such additional reason that might be included in this category is that

citizens believe that reports are ineffective since authorities do not sanction offenders, as a

study by the MOE has found (Misión de Observación Electoral, 2018). Finally, the least

mentioned reason, with under 10% of mentions, was that survey respondents did not have

the time to report the irregularities they had witnessed.

Although the conclusions one can draw from this survey are limited, the results are quite

sharp in illustrating that even among a population with access to the internet, knowledge

about how to report electoral crimes is poor. This provides an initial piece of evidence that

an information campaign, such as the one included in our two interventions might be useful

in boosting reports and citizen monitoring of elections.

1.3.4 The 2018 Presidential Election

In the year 2018, both legislative and presidential elections took place in Colombia. In

mid-March, the congressional elections took place to elect the members of the House of

Representatives (the lower house) and the Senate (the upper house). A couple of months

18This only includes respondents from municipalities in our control group, so that their responses were
not affected by the treatment conditions.
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later, in May 27, the first round of presidential elections took place.

Five main candidates participated in this round of elections.19 Table 1.20 in the appendix

summarizes the position of each candidate in the political spectrum and the coalition of par-

ties supporting them. We also categorize in this table whether candidates were ‘traditional’

or not. We define ‘traditional’ candidates as those supported by parties that have had a sub-

stantial power in national and local politics (e.g. as measured by their presence in congress)

both presently and in the past decade or longer.

Out of the five candidates that participated in these elections, two of them are non-

traditional, according to our definition, and three of them were traditional. In Section 1.9.3

of the Appendix we give more background about the candidates and we further discuss our

categorization of candidates.

For the purpose of interpreting the results later on, it is also important to mention that

non-traditional candidates, Petro and Fajardo, had made the fight against corruption and

clientelism an important part of their campaigns, and in their discourse they closely linked

traditional and old-fashioned politics to corruption.20 Either by persuasion from these can-

didates’ campaigns or because of the bad name traditional parties have, voters also perceived

the non-traditional candidates as less corrupt. In the online survey we conducted around our

first experiment (see Section 1.4.3 for details) we asked approximately 400 respondents who

they thought was the best candidate to fight corruption. The two non-traditional candidates

were the two first to get the most mentions, with a combined 75% of responses, with the

non-traditional candidates getting the remaining 25% (Figure 1-11).

In Colombia’s two-round election system, there is a run-off between the two candidates

with most votes in the first round, unless there is a candidate with more than 50% of votes,

in which case that candidate wins without a second round. In the 2018 elections this was

not the case: Duque and Petro went on to the second round of elections with party alliances

19A sixth candidate, Jorge Antonio Trujillo, received less than 0.5% of votes and will thus be omitted
from this overview.

20Petro, for instance, not only consistently claimed that corruption was the main tool that kept traditional
politics in power (see, for example, El Tiempo (2018)), but even accused President Santos and candidate
Vargas to prepare a plan to rig the software used to aggregate votes in favor of Vargas. Similarly, Fajardo
described his platform as one “in opposition to the traditional clientelistic model” and established as one of
its ‘poster child’ policies the fight against corruption (Sergio Fajardo’s Campaign Team, 2018).
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forming along the traditional/non-traditional party divide.21 Duque was the winner of this

second contest getting 54% of votes over Petro’s 42%.

1.3.5 The 2019 Mayoral Elections

Local elections were held in October 27, 2019. In these elections, voters chose not only the

mayors, but also the council-members in each municipality, and governors and department-

level legislators. The candidates with a simple majority of votes won the election in a

single-round system.

We decided to focus on the voting behavior for mayors since this post was assigned at the

municipality level (which the level at which we performed randomization), and the number

of candidates is tractable compared to the council-members, which often had several dozens

of candidates.

On average, municipalities in our sample had 5 candidates for mayor, with a minimum

of one and a maximum of 13. Many candidates ran as independents or as part of large

coalitions between parties, which made it difficult to identify ‘traditional’ candidates as we

did in the first experiment. As explained in later sections, we instead rely on citizens’ self-

reported perceptions about ‘clean’ candidates to identify the candidates they might vote for

in response to the advertisement campaign.

1.4 Experimental Design

1.4.1 Study Sample

The sample for the first experiment consisted of 652 municipalities coming from every Colom-

bian department (see Figure 1-3). This sample was defined as the subset of Colombian mu-

nicipalities which had at least 1000 active Facebook users and no more then 50’000. This

lower bound of users is used because Facebook’s Ad API does not report user populations

in areas with less than 1000 users. The upper bound on the number of users was chosen to

21Although Fajardo did not himself adhere to Petro, one of his supporting parties, the Polo Democrático
Alternativo, and a faction of his other main parties, the Alianza Verde, did. Similarly, Vargas and De la Calle
did not adhere to Duque, but some of their supporting parties, the Conservative and the Liberal parties did.

33



keep the costs of the ads within our budget.22

For the second experiment, we defined a slightly larger sample of 681 municipalities

chosen according to two criteria: (1) they had a population of people over 18 years old of

more than 5000 and less than 97’000, and (2) they had to have a significant ad delivery in

the first experiment, meaning that the ad reached more than 5% of the Facebook ad users.

These criteria were set given the same considerations mentioned for the first experiment.23

The set of municipalities chosen this way overlapped considerably, but not fully, with the

ones from the first experiment and the resulting sample was quite similar to it in terms of

their observable characteristics.

Table 1.1 presents the summary statistics for a selected set of variables for the munici-

palities included in the samples for the first and second experiments. As seen in this table,

the characteristics of the municipalities in each of the experiments are very similar. The

average municipality in both experiments has approximately than 25 thousand inhabitants,

but the variation in the sample is large in both cases. The municipalities have a relatively

large access to Facebook, with over 40% of the population reported as active users by Face-

book on average. Despite this large access to Facebook, a large amount of their population

is poor and rural: GDP per capita is on average 14 millions pesos (approximately $4,500

US dollars), over 40% of the population is considered poor and over 50% live in rural areas

according to data from the National Department of Statistics (DANE).

The average municipality reported electoral irregularities moderately during the 2018

Congressional elections which occurred a couple of months before our first experiment – it

sent approximately 0.5 reports to the MOE and 0.14 to the AG – but this conceals substantial

variation: some municipalities submitted more than 8 reports to either of these agencies, and

some did not submit any reports.

22We tried to reach a constant proportion of the population in each municipality (aproximately 30% of
the Facebook users).

23For the second experiment we used actual population instead of the number of active users provided
by Facebook to define the bounds on population size given that, as proved by our experience from the first
experiment, some of the Facebook user estimates seemed to diverge substantially from the final number of
people reached by the ad.
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1.4.2 Experimental Design

First Experiment - 2018 Presidential Elections

Figure 1-4 provides a map of the different treatment groups involved in the first experiment

and the timeline of the different interventions is depicted in Figure 1-5. Randomization

was carried out in two stages in a factorial design that allowed us to maximize power by

increasing the sample size per treatment group (Duflo, Glennerster, et al., 2008).

In the first stage of the randomization we allocated the 652 municipalities in our sample

into two treatment groups:24

TC. Control Group: Municipalities in this group did not receive any ads.

TF. Facebook Ad: Municipalities in this group received a Facebook ad that both

informed them about the AG’s reporting website and a hot-line designated to receiving

reports, and encouraged them to take action against electoral corruption (e.g.“If you

have witnessed an irregularity or offense in these elections, file your report through the

Attorney General’s webpage. Click here: [...] Report! Let’s raise our voices against

electoral corruption.”).

Figure 1-6 depicts the ad sent, as it was displayed on the Facebook feed of a cellphone

user. A few features of the design of the ad are worth mentioning. First, the image associated

to the ad – showing a ballot box with the colors of the Colombian flag along with hands

crossing hands and lifting flags – was designed so it contained no colors associated to any

particular party. We also made an effort in designing an image that transmitted a positive

image about democracy and the prospects of reporting. This is important since, as it will

be discussed in further detail in later sections, the ad’s message could also be read in a more

pessimistic light, as reminder that elections were not transparent. A second feature of the ad

worth mentioning is the inclusion of messages informing readers that the reporting process is

easy and anonymous. Especially the former information is important since, as we mentioned

24We additionally randomly varied the message received in the Facebook ad for half of the municipalities
in the sample – so that it included a message highlighting the efficiency of the AG in fighting electoral
misdeeds – and within each of these groups we varied the share of Facebook users to be either 50% or 100%.
For conciseness, we only present the results for the “pooled” effect of the intervention, but we display the
results for the sub-treatments in the Online Appendix.
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earlier, reporting is perceived as a potentially dangerous activity in the Colombian context

and informing people that they will not need to provide personal information when reporting

might mitigate these concerns. In Section 1.9.4 in the Appendix we further discuss the

technical details of how the ads were specifically programmed on Facebook’s Advertisement

Manager.

The ad campaign intervention lasted for six days. It started on May 23, four days before

the elections, and it ended on the night of May 28, one day after the elections. This extra day

potentially allowed citizens who had witnessed electoral irregularities but had not reported

them on election day to report them the next day through the AG’s link. The relatively

short time span before the elections in which the ad campaign was deployed was chosen to

minimize the risk that politicians would find out about the campaign and have time to react

to it (which was the objective of the ‘Letter to politicians’ intervention that is explained

later on).25

In a second stage of randomization, municipalities in both the control group and the ones

in any of the treatment groups receiving ads are then cross randomized into the following

treatment groups:

TL. Letter to Politicians: All of the candidates running for President and their

campaigns managers receive a letter and an email from the AG informing them that

the municipalities in this group (which were included in an attached list) might be

included in a grassroots campaign to monitor elections.

TN. No Letter: The municipalities in this group were not included in the list sent

out to candidates and their campaign managers.

25As illustrated in Table 1.21 in the appendix, in the past two elections many of the main types of
irregularities occur before this time span. In particular, over 84% of electoral irregularities reported to the
MOE about illicit registration of voters occurs before this period since voter registration is closed three
months before the elections. By the time the ad campaign starts most of the illegal campaigning of public
servants in favor of candidates is also well underway: 77% of these types of irregularities had occurred before
this period in the 2015 local elections, and 60% in the case of congressional elections. Voter intimidation
is also an irregularity that begins early on, with 66% and 49% of it occurring six days or more before the
elections. An important fraction of vote buying in the 2015 local elections also seemed to start before this
period (42%), but in the 2018 congressional elections this fraction was considerably smaller (24%). Only
electoral fraud seems to occur predominantly after this period, which is not surprising given that election
results are mostly altered before they occur.

36



The complete text included in the letters sent to the candidates is displayed in Figure

1-10 in the Appendix. Three features of this letter are important to mention. First, since

municipalities in the control group were also included in this letter, the letter emphasizes that

these municipalities might, but not necessarily would be included in the AG’s campaign.26

This phrasing avoids deception or giving misleading information to the candidates. A second

important feature of the letter is that it did not reveal to politicians through what way we

would conduct the campaign (i.e. it only says it is an online campaign, but it doesn’t say it

would be conducted through social media) nor which reporting channel would be promoted

through the campaign.27 This was done to prevent the candidates from engaging in signal

jamming, which they could have done either by interfering with the Facebook ad campaign

or by filing false reports in the AG’s reporting website. Finally, since clientelistic networks

and political brokers usually operate at a local level (as explained in Section 1.3), the letter

explicitly asked the recipients to pass the information to the campaigns “regional offices” as

a way of making this treatment more effective.

The letters were sent in May 16, eleven days before the first round of elections. Due to

logistical reasons we were not able to send these letters before, which would have been ideal

to maximize the time candidates would have had to react to the news and, perhaps, adjust

their campaign strategies. This is one feature of the experiment that was improved in the

design of the second experiment, to which we now turn.

Second Experiment - 2019 Mayoral Elections

Figure 1-7 displays the experimental arms involved in the second experiment and Figure 1-8

shows the timeline of the different interventions and data collection milestones. As in the

first experiment, we used a factorial design, with two stages of randomization. In the first

stage we randomized municipalities into four treatment conditions:

26Two reasons lead us to include a subset of the control group in the letter sent to politicians: (1) it gave
us more power to test the significance of this treatment arm by reaching a 1:1 proportion with respect to the
group that was not included in the letter (Glennerster and Takavarasha, 2013); (2) this allowed us to test if
politicians reacted to this information in absence of the campaign actually occurring. However, we found no
such effects and decided not to report results leveraging these heterogeneous effects in the main analysis.

27The AG’s reporting website is relatively unknown and hard to find so it is unlikely the candidates would
have linked this campaign with the website.
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TP. Placebo Control Group: Municipalities in this group receive a Facebook ad

containing a ‘placebo’ message, reminding people about the elections – “Don’t forget

that local elections will take place on Sunday, October 27.”

TI. Information message: Municipalities in this group receive a Facebook ad in-

forming them of the existence of the MOE’s reporting website – “The MOE has the

following website where you can report electoral irregularities: [LINK]. Don’t forget

that local elections will take place on Sunday, October 27. ”

TS. Salience message: Municipalities in this group receive a Facebook ad encour-

aging them to report electoral corruption and to act against it – “In these elections

let’s stop electoral irregularities. Report them! Don’t forget that local elections will

take place on Sunday, October 27. ”

TB. Information + Salience message: Municipalities in this group receive a

Facebook ad containing both messages in T1 and T2.

The rationale for each of these experimental groups is the following. First, we include a

placebo message in the control group to net out the effect of politically-oriented advertise-

ment on citizens’ behavior – which represents a slight change from what we did in the first

experiment, where we had a ‘pure’ control group.

Treatments TI,TS and TB are designed to understand whether we can manipulate two

different elements which were combined in the first experiment: (1) the cost of reporting,

which would be reduced by informing citizens’ about the MOE’s reporting website; (2) the

salience about electoral irregularities and the urgency to action against it. As mentioned

before, the first experiment did not manage to decrease the cost of reporting due to technical

reasons, and thus the effects on electoral outcomes might have been due to the salience

effect. Moreover, one hypothesis is that citizens’ reacted to the increased salience of electoral

irregularities by substituting between two actions against this issue: instead of reporting

(which they were not able to do), they voted for the non-traditional candidates, which they

perceived to be ‘cleaner’.

Some details about the overall design of the ads were changed from the ones in the first
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experiment. First, the ads were sent only three days before the intervention in an attempt

to further reduce the scope for politicians to react to the campaign in the treatment groups

in which they were not sent letters explicitly informing them about it.28 Secondly, we opted

to use videos with slide shows instead of images as part of the main ads in the second

experiment. Figure 1-9 displays the slides used on the different ads, which follow the text

mentioned above.

In the second stage of randomization we further assigned municipalities receiving any of

the treatments TI,TS and TB to two groups:29

TL. Letter to Politicians: All of the candidates running for Mayor in the munici-

palities in this group were informed about the monitoring campaign.

TN. No Letter: None of the candidates running for Mayor and their campaign staff

in the municipalities in this group were informed about the monitoring campaign.

As in the first experiment, these treatment groups allow us to test whether politicians

react to the campaign by changing their electoral strategies – both in respect to their engag-

ment in electoral irregularities and in their (legal) campaigning strategies, as predicted by

the model presented in 1.2. For reference, Figure 1.9.1 shows the letter sent to candidates

which follows closely the one from the first experiment.30

In order to maximize the effect of these interventions, we sent the letter to politicians

approximately two months before the elections and then we sent out a remainder three weeks

before. Both physical letters and emails were sent to maximize the chances of getting the

candidates’ attention.

28The ads also ran the day of the election and the day after, as had been done in the first experiment.
29For the second experiment we did not allow part of the control group to be included in the Letter to

politicians treatment condition. The reason was to avoid having to tell candidates that the campaign might
be occurring in their municipality, which might have weakened the effect of the intervention, compared to
the opted phrasing which states that the campaign would certainly occur.

30We additionally randomly varied the text sent in the letters to politicians. Half of the municipalities
received information in letters about the exact reporting website promoted by the AG, and half of them
did not include this information. We pool the results from these treatment variations in the main paper for
conciseness, but refer the reader to the Online Appendix for the results and details about these treatment
arms.
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1.4.3 Outcome Variables and Data

First Experiment - 2018 Presidential Elections

For the first experiment we use four main groups of outcome variables:

Reporting to the AG: Our main outcome variable to asses whether this campaign is

successful in getting citizens to report will be the number of reports per municipality

collected by the AG through both their website and the call center that was advertised

through our campaign. We distinguish short and medium term effects of the campaign

by considering separately the reports made around the first round of elections from

those made 21 days later on the second round of elections.

Electoral irregularities: We are also interested in understanding whether our inter-

vention reduced actual electoral irregularities (independently from whether it affected

reporting). Since direct measures of electoral irregularities are unavailable, we instead

resort to a proxy of electoral irregularities. We use the reports made to the MOE in

the first round of elections that are deemed to be of a ‘high quality’ (see Section 1.3

for an explanation of how reports are classified) as proxies for electoral irregularities,

and dis-aggregate the reports by type of electoral irregularities to test for strategic

responses by politicians.

Voting outcomes: We use the official voting records provided by the Registraduría

Nacional aggregated at the municipality level to understanding the effects of the

intervention on elections. We also compare this to the responses collected in the

post-treatment survey, explained in the following section.

Protest Participation: Results from the first experiment reveal that the ad cam-

paigned led vote share for non-traditional candidates to increase at the expense of

traditional candidates. Since the main traditional candidate got elected, protests

against the national government following the elections serves as a measure addi-

tional of collective action and discontent against traditional politics. The data used is

part of the Social Struggle database the collected by the Centro de Educación y Edu-

cación Popular (CINEP) from local and national media. We use data about protests
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made against the national government from May 27th, after the intervention, until

December 31st (the last date available).

We also collected a rich set of municipal level covariates to test for balance checks and to

include in the main specifications as robustness checks. We discuss the covariates included

in Section 1.9.5 of the Appendix.

Post-Treatment Survey

After the main intervention in the first experiment was concluded, we administered an

online survey to collect data on complementary outcomes which were not available from

external sources. Recruitment for the survey was conducted through Facebook, by sending

users in the municipalities in the sample an ad inviting them to participate in an survey to

collect their “opinion about the past presidential elections”.This type of survey recruitment

strategy on Facebook has been studied in both developed and developing contexts in the

previous literature (Kosinski et al., 2015; Samuels and Zucco, 2013; Sances, 2019; Zhang

et al., 2018). It has been shown to be particularly effective at reaching populations that are

costly to reach through conventional survey methods, such as the one at hand (Samuels and

Zucco, 2013), and to approximate the representativeness of common recruitment methods

such as phone surveys. 31 These recruitment ads were sent from June 20th, three days after

the second round of elections, to June 24th. Take-up was incentivized by raffling a Samsung

tablet (valued at, approximately $120 USD) among the survey respondents.

Our final sample of survey respondents includes 1029 responses coming from 328 munic-

ipalities (i.e. an average of approximately 3 respondents per municipality).32 As shown in

31Zhang et al. (2018) show that Facebook recruitment approximates the degree of representativeness
of traditional phone-surveys if population quotas and post-stratification are used. In our setting we only
gathered data about the gender of respondents so that they felt the survey respected their anonymity, so we
could not perform post-stratification.

32Over 1470 responses were collected, but we dropped the following cases for our main analysis: (1)
respondents who claimed to reside in municipalities outside of the experimental sample (≈ 350 responses) ;
(2) respondents who claimed to reside in municipalities in other treatment arms (≈ 90 responses). The size of
these two groups allow us to get an approximation of how accurate Facebook targeting functions are. Overall,
Facebook seems to be doing a decent job at targeting the desired municipalities, with approximately 70% of
the survey ads delivered to the correct municipalities. This is relatively low compared to the results inSances
(2019), who report a ‘correct’ delivery rate that varies between 81.5% and 99% in several surveys recruited
through Facebook ads and targeted at medium sized US cities. However, our estimate is probably a lower
bound on how accurate Facebook’s targeting is, since some of the respondents might have misreported their
residence location in order to guarantee their anonymity given the delicate nature of some of the questions
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Table 1.14, the sample of municipalities with survey respondents have a larger population,

a higher Facebook penetration, are less rural and have a lower percentage of poor than the

full sample of municipalities in the first experiment. They have also had a higher num-

ber of reports to the MOE, but not to the AG in the past. These differences suggest that

extrapolating the results from the survey sample to the full sample should be done with

caution. However, in a later section we show that the sub-sample of municipalities with

survey respondents is well balanced across a wide range of observable characteristics.

Three sets of outcomes were collected in this survey:

Reporting and electoral irregularities: We asked respondents whether they had

witnessed electoral irregularities, whether they had reported them and, in case they

had, to what agency. We also asked them about how effective and how easy they

thought the reporting process would be. In case they had witnessed electoral irreg-

ularities but they did not reported them, we asked them why they had not done so.

Trust in institutions: We elicited how much respondents trusted the AG, elections,

the president, NGOs and the judiciary on a scale from 1 to 7.

Voting and political preferences: We asked respondents whether they had voted

and, in case they did, who they voted for. We also asked them who the best candidate

to tackle corruption, and what the most pressing problem in the country was.

Second Experiment - 2019 Mayoral Elections

As in the first experiment, the main outcomes of interest are the people’s reporting (in this

case, to the MOE), the extent of electoral irregularities and voting outcomes. However, the

first two of these outcomes are measured differently in the second experiment and require

some explanation.

Reports made to the MOE: We use the aggregate number of reports made to the

in the survey. Additionally, respondents in case (1) mostly claimed to be from large cities (over %80 of the
cases) which might correspond to people who commute to work to these large cities, but actually live in
smaller ones.
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MOE as a way of testing the citizens’ ‘demand’ for the reporting website. Additionally,

we dis-aggregate the reports by the quality of the reports, which are classified by the

MOE as high, medium or low quality, depending on the evidence and the information

contained in the reports about the electoral irregularities, as explained in Section 1.3.

This allows us to test whether the campaign successfully manages to induce useful,

evidence-backed reports that ultimately can put checks on corrupt behavior, or if it

only affects the margin of low quality reports.

In the new experiment, we also change or strategy for measuring electoral irregularities.

We conduct both an online pre-treatment survey and a post-treatment survey directly ask-

ing citizens whether they experienced different types of electoral irregularities, and which

candidate or parties was behind those irregularities. We now go on to explain how each of

these surveys were conducted and what variables we collected.

Pre-Treatment Survey

The pre-treatment survey was conducted in the 3 weeks prior to the elections (see Figure

1-8). Respondents were recruited through a Facebook ad, as we did in the first experiment

and participation was also incentivized by including participants in a raffle for several Sam-

sung tablets (valued at, approximately, $120 USD). The survey took approximately 10-15

minutes to answer, and the recruitment ad made no reference to its content, nor about the

upcoming elections.

The main goal of this survey was to identify the candidates that were perceived to be more

or less ‘honest’ by citizens before the intervention. Given the difficulty of characterizing the

large number of candidates running in the mayoral elections, this strategy provides a data-

driven way of identifying the perceptions of citizens about these candidates. We collected

citizens’ responses to two main main questions for this purpose:

Best candidates to fight corruption and vote buying: We asked respondents

to name one candidate who they thought was the best at preventing fiscal corruption

and vote buying, separately.

Prospects of electoral irregularities by each candidate: We asked respondents

how likely each candidate in their municipality was going to engage in the seven main
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types of electoral irregularities mentioned in Section 1.3.

Our final sample is made of 6581 complete responses coming from 641 municipalities.

Post-Treatment Survey

The post-treatment survey was conducted immediately after the intervention and lasted

for eleven days. We used to recruitment methods. First, we recontacted through email

the respondents from the pre-treatment survey who express interest in participating in this

follow-up survey. Second, we also conducted a Facebook ad campaign identical to the one

done in the pre-treatment survey to get additional respondents. Once again, we encouraged

participation through a raffle for tablets.

To main outcomes were collected in this survey:

Witnessing electoral irregularities: We asked respondents whether they had wit-

nessed the seven main types of electoral irregularities mentioned in Section 1.3 in the

2019 local elections.

Voting outcomes: We asked respondents whether they had voted and who they had

voted for in the elections.

As in the survey conducted for the first experiment, we collected citizens’ reported trust in

several institutions and we asked them about the most important issues in their municipality.

To ensure accurate measures of the occurence of electoral irregularities we used two com-

plementary strategies. First, we reminded respondents about the importance of collecting

their truthful responses about these matters. Second, we asked them how confident they

were about there responses.

We gathered 2720 complete responses coming from 625 municipalities, but we restrict

our analysis to respondents which say that are at least "somewhat confident" about their

responses. This leaves us with 2579 respondents from 621 municipalities. Table 1.15, shows

that this sample of municipalities with survey respondents are not statistically different

from the full set of 681 municipalities in the full sample along a number of observable

characteristics.
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1.4.4 Randomization in Practice: Stratification and Balance Checks

In order to increase the likelihood of a randomization balanced on potential confounds, we

randomized municipalities within strata in each of our experiments. For the first experiment,

we defined these strata using the intersection of the bins generated by partitioning the sample

using the 33.4% and 66.7% percentiles of the number of Facebook active users, the 33.4%

and 66.7% percentiles of the turnout in the 2018 congressional elections, and an indicator of

whether they had made any report to the AG during the 2018 congressional elections. For the

second experiment, randomization was carried out within strata defined by the intersection

of bins partitioning in the sample in three ways: (1) by the 50% and 85% percentiles of

population over the age of 18; (2) by the 20% and 80% percentiles of voter turnout in the

first round of presidential elections in 2018; (3) by whether the municipalities filed reports

to the MOE around congress elections 2018 above or below the median.

Table 1.16 reports the balance checks for the first experiment in 2018, using 29 covariates

– including measures for the number of reports collected by the AG and the MOE in previous

elections, the socioeconomic covariates and the political covariates mentioned in Section 1.4.3.

We present comparisons of the control group to the Facebook Ad treatment as well as the

group for which the politicians received the letter to the group without it. The first three

columns of this table report balance checks for the full sample of 652 municipalities, while

the last columns present the balance checks for the set of 328 municipalities for which we

collected responses for the post-treatment survey.

The results presented in this table suggest that municipalities are well balanced across

treatment arms in the first experiment in our main sample, as well as in the municipalities

with responses in the post-treatment survey. Only two differences in means out of 58 com-

parisons are statistically significant at the 10% level for the full sample of municipalities,

and four such differences occur in the sample of municipalities with responses in the post-

treatment survey. While these imbalances might have only arisen by chance, this justifies

including covariates in our main specifications as a robustness check.

Table 1.17 displays the balance checks for the second experiment in 2019, using the same

29 covariates used in the first experiment as well as the number of candidates participating
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in the mayoral elections. We test for mean differences across the multiple treatment arms

with respect to the control group, and also the differences between the groups of municipal-

ities receiving the letters sent to candidates to those that did not. Columns (1)-(5) report

balance checks for the entire sample of 681 municipalities, while columns (6)-(10) do so for

the set of 621 municipalities for which we collected responses for the post-treatment sur-

vey. Additionally, Table 1.18 reports the same balance checks for the collected demographic

characteristics of the respondents to the post-treatment survey.33

Once again, the results suggest that randomization was carried out successfully: only

five out of 150 comparisons are statistically significant in the full sample, while three of

them are in the sub-sample of municipalities with respondents in the post-treatment survey.

The demographic characteristics of the respondents to the post-treatment survey are also

balanced, with only on difference being marginally significant.

1.4.5 Empirical Specification

Our main specification for the regressions in the first experiment takes the following form:

𝑦𝑚 = 𝛼𝐹𝑎𝑐𝑒𝑏𝑜𝑜𝑘𝐴𝑑𝑚 + 𝛽1𝐿𝑒𝑡𝑡𝑒𝑟𝑚 +𝑋 ′
𝑚𝛾1 + 𝜑1

𝑚 + 𝜖1𝑚 (1.3)

in which 𝑦𝑚 is the outcome variable for municipality 𝑚, 𝐹𝑎𝑐𝑒𝑏𝑜𝑜𝑘𝐴𝑑𝑚 is an indicator that

takes the value of one if municipality 𝑚 is in the Facebook ad treatment group, 𝐿𝑒𝑡𝑡𝑒𝑟𝑚

is an indicator for whether municipality 𝑚 was included in the letter sent to presidential

candidates, 𝑋𝑚 is a set of municipal covariates, and 𝜑1
𝑚 are a set of fixed effects for the

strata used in randomization and 𝜖1𝑚 is the error term.

For the second experiment we instead use the following specification:

𝑦𝑚 = 𝛼𝑇𝐼𝐼𝑛𝑓𝑜𝑚 + 𝛼𝑇𝑆𝑆𝑎𝑙𝑖𝑒𝑛𝑐𝑒𝑚 + 𝛼𝑇𝐵𝐼𝑛𝑓𝑜&𝑆𝑎𝑙𝑖𝑒𝑛𝑐𝑒𝑚 + 𝛽2𝐿𝑒𝑡𝑡𝑒𝑟𝑚 +𝑋 ′
𝑚𝛾2 + 𝜑2

𝑚 + 𝜖2𝑚

(1.4)

where 𝐼𝑛𝑓𝑜𝑚, 𝑆𝑎𝑙𝑖𝑒𝑛𝑐𝑒𝑚, and 𝐼𝑛𝑓𝑜&𝑆𝑎𝑙𝑖𝑒𝑛𝑐𝑒𝑚 are indicators for whether municipality 𝑚

33We did not collect these variables for respondents in the post-treatment survey in the first experiment,
so we can only report the balance checks for the respondents in the second experiment.
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was sent the Information, Salience or both messages, respectively; 𝐿𝑒𝑡𝑡𝑒𝑟𝑚 is an indicator

for whether the letter to mayoral candidates was sent in 𝑚, and 𝑋𝑚, 𝜑2
𝑚 and 𝜖2𝑚 are defined

in analogous way as in (1.3).

For all specifications we report Huber-White standard errors (White, 1980) but also ran-

domization inference p-values to allow for inference that does not depend on distributional

assumptions or asymptotic theory (Athey and Imbens, 2017; Young, 2017). In most specifi-

cations we use the double-post-lasso covariate selection method proposed by Chernozhukov

et al. (2015) and Belloni et al. (2014) in order to choose the covariates included in vector

𝑋𝑚 without running into overfitting issues. Unless otherwise specified, the set of covariates

in Table 1.16 is the one considered in this method.

When using survey data, we report results at the individual response level, but we also

include individual-level covariates 𝑋𝑖𝑚, and we cluster standard errors at the municipality

level – which is the level of randomization.

1.5 Main Results

1.5.1 Ad Campaign Scale and Results on Facebook Metrics

We begin by describing the scale of the Facebook ad campaign and it’s success in creating

engagement by its audience in both experiments.

Table 1.2 provides a summary of several metrics of the scale of the ad campaigns in

absolute terms, as well as the average results per municipality, per capita, and per people

registered to vote. In the first experiment, the campaign reached over 1.4 million people

and it appeared almost 4.5 million times on peoples’ screens. This implied that the average

viewer saw the ads roughly 31/2 times. In each municipality it reached on average almost

3300 people, which represents approximately 14% of population or 36% of those registered

to vote.

The ad was quite successful in getting viewers to click on the AG’s reporting website

link: over 12,000 people clicked on the link, which means that approximately 0.9% of viewers

clicked on the link34, and that we got over 28 clicks per municipality on average. This also
34In comparison, Broockman and Green (2014) finds a click rate of 0.02% per impression using ads for
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implies that each click cost about $0.5 USD. The ad also got substantial engagement from

the viewers: in each municipality, on average, 7.5 people municipality ‘reacted’ to the ad

(by liking it, loving it, etc...), 2.4 people shared the ad with their friends and 0.3 people

commented on the ad.

In the second experiment, the ad campaign had a larger scale, and it created more

engagement than the first experiment. It reached approximately 4.4 million Facebook users,

which saw the ad on average approximately 3 times. An average of 6400 people saw the

ad per municipality, which represents 23% of the population in these municipalities and

31% of the registered voters.35 Engagement was also substantial, with over 23,000 people

clicking on the link to the MOE’s reporting website, representing an average of 75 people

per municipality, at a cost of approximately $0.23 per link click. The average municipality

had 14 people reacting to the different ads, 6.7 of them sharing the ads and 0.64 of them

commenting on it.

1.5.2 Effects on Reporting

We now move on to study whether the social media campaign was effective in getting citizens

to report electoral irregularities.

First Experiment - 2018 Presidential Elections

We begin by analyzing the effects on the first experiment. Columns 1-2 of Table 1.3 display

the effects of the different treatment arms on the number of reports collected through the

AG’s website and the call center we enabled in the first round of elections. Since there was

no municipality from which the AG received more than one report, we can interpret the

effects as percentage point changes. Overall, the ads were successful in increasing citizen’s

reports but the effects were modest in magnitude. Receiving any of the ads through Facebook

increased the likelihood that a municipality sent a report by 1.4 percentage points (p-value

< 0.05).

US legislative candidates, whereas results in Table 1.2 imply a click rate of approximately 0.03%.
35Notice that in the second experiment, the ad campaigned reached a higher proportion of the population

but a lower proportion of citizens registered to vote. This explained by the fact that there was a larger
increase in voter registration over this time period.
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As mentioned in Section 1.3, the second round of presidential elections occurring three

weeks after our intervention allow us to test for medium-term effects of the ad campaign.

Columns 3-4 of Table 1.3 show the treatment effects on the number of reports collected in

the second round of elections. While estimates of the effects are all positive, they are not

statistically significant from zero. Columns 5-6 report the treatment effects on the combined

reports from both the first and the second round of elections. Naturally, the effects are

higher than in each of the reports from each round of elections considered separately. On

average, the ad treatments increased the likelihood of reports by 1.8 percentage points (p-

value< 0.01).

Although significant, the magnitude of the effects of the ad campaign on reporting present

a puzzle. As mentioned in Section 1.5.1, over 12’000 viewers of the ads clicked on the link

directing them to the AG’s reporting website in the first experiment, but only eight reports

were actually received by the AG from treatment municipalities and none from control ones.

While it is certainly possible that not all of the people clicking on the link actually wanted

to file a report – other possible reasons being curiosity or clicking on the link by mistake –

it is hard to think that this by itself explain this click-to-report gap.

The most likely explanation of this gap is, instead, that there was a feature of the AG’s

reporting website that prevented citizens to file their reports after landing on the website. In

particular, as we later found out, approximately 95% of people viewing the ad did so through

their cellphones, but the website was not fully cellphone compatible: while cellphone users

were indeed able to reach the website it was difficult to navigate, making it often necessary to

scroll in every direction to read the text in the website or to find where to click to reach the

next set of questions. To get an idea of what this problem looked like, Figure 1-12 illustrates

how the AG’s landing page, with an initial agreement box only partially displayed, was

visualized on a cellphone.

This cellphone compatibility issue suggests that the results presented in this section un-

derestimate significantly the effect of our reporting campaign under appropriate conditions.

As we will see next, the effects on reporting in the second experiment – which used the

MOE’s reporting website which was fully cellphone-compatible – are substantially larger,

suggesting that small costs of reporting can have important effects on citizen’s decision to
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complete a report.

Second Experiment - 2019 Mayoral Elections

Table 1.4 displays the estimated effects of the different treatment arms involved in the second

experiment on reporting.

Columns (1)-(2) display the results on an indicator for whether municipalities issued any

report through the MOE. Municipalities receiving the information message saw an increase in

the probability of filing a report of approximately 24 percentage points (p-value<0.01), which

represents a 100% increase compared to the control mean. Municipalities only receiving

the salience message also increased the probability of a report by 14 percentage points (p-

value<0.05), which is significantly different (p-value<0.1), and lower, than the effect of

receiving the information message. The fact that there is an increase in the probability

of reports from the Salience message group indicates that despite the fact that reporting

remains more costly than in the Information Message group, citizens are still able to find a

way to report and do so in response to the campaign. Finally, the letter sent to politicians

also decreases the probability of reports by 12 percentage points, which anticipates that the

ad campaign might have had an effect on lowering the extent of irregularities (which is in

fact what we show in a later section).

In columns (3)-(4) we explore whether the treatment ads also had an effect on the exten-

sive margin by using the inverse hyperbolic sine transformation of the number of reports sent

to the MOE.36 We see that the number of reports increased by approximately 33% in munic-

ipalities which received the information message (p-value<0.01), and by 21% in the group

only receiving the salience message (p-value<0.01). Finally, the letters sent to politicians

decreased the number of reports by 15%.

Columns (5)-(8) explore the effects of the interventions only on the reports of a ‘higher’

quality37 to examine whether the intervention also had an effect on evidence-backed reports

and not only increased the discontent of citizens expressed by lower quality reports. As
36The effects using the inverse hyperbolic sine transformation transformation can be interpreted in the

same way as a logarithmic transformation (i.e. as elasticities), but this transformation is well defined for
observations with zero reports.

37We define these to be those reports of either a high or medium quality as judged by the MOE. See
Section 1.3 for a discussion about how quality of reports is assessed by the MOE.
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seen in these columns, the different Facebook treatment ads did indeed increase the higher

quality reports on both the intensive and extensive margins. Moreover, the effects on the

salience message group are now quite similar and not statistically different from the ones of

the groups receiving the information message, which suggests that either the information or

the salience message are equally effective in getting citizens to report “higher” quality reports

despite the differences in the costs of reporting in both groups.

1.5.3 Effects on Electoral Irregularities

We now examine whether information about the reporting campaign can prevent candidates

from engaging in electoral irregularities – or at least some types of them.

First Experiment - 2018 Presidential Elections

For the first experiment we use the reports collected by MOE about different types of electoral

irregularities that are deemed of ‘high quality’, according to the evidence presented in the

reports, as a proxy for electoral irregularities. There are two reasons to think this is a valid

proxy for the actual occurrence of electoral irregularities. First, these reports are independent

from the ones collected by the AG, which alleviates the concern that we might conflate

an increase in reports due to the ad campaign with an increase in electoral irregularities.

This last possibility would be a threat to our measurement strategy if citizens viewing the

ad campaign decided to file reports not only through the AG’s reporting website but also

through MOE, but the results reported in this section will suggest that this is not the case.

Second, the MOE classifies reports according to their quality, so using the highest quality

reports, which contain the best evidence available about actual irregularities.

Table 1.5 displays the estimated effects of the different treatments on indicators of

whether high quality reports about each type of electoral irregularities (described in Sec-

tion 1.3) were issued from the municipalities in the sample.38 Since we are now concerned

with the occurrence of actual electoral irregularities, and not with the number of reports

38Notice that two types of electoral irregularities – namely voter deception and fraud in voter registration
– did not present any high quality reports by any municipality in our sample, and thus they are not included
in this table.
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(several of which might be about the occurrence of a single electoral irregularity) we use an

indicator which takes the value of one if there is any report coming from a given municipality

about a given type of electoral irregularity.

Overall, the intervention seems to agree well with the prediction 2 from the model pre-

sented in Section 1.2, but the estimated effects are modest in magnitude. The letter sent

to politicians reduced the overall occurrence of irregularities (column 1) by 0.1 standard

deviations (p-value<0.1), as measured by an index including the main types of irregularities

mentioned in Section 1.3.39 As seen in the following columns, this effect was driven by the re-

duction in the probability of illicit political advertising by approximately 1 percentage point

(p-value < 0.1), and the probability of vote buying by 1.5 percentage (p-value < 0.1). The

letter sent to politicians did not significantly reduce the incidence of other types of irregu-

larities. This is consistent with the predictions from model, which predicts that information

about the ad campaign should reduce only observable electoral irregularities – of which illicit

political advertising and vote buying are prime examples.

The ad treatment did not affect the probability of of receiving reports about electoral

irregularities of any type. This is consistent with the assumption that citizens viewing the

ads did not file reports through MOE instead of the AG.

Second Experiment - 2019 Mayoral Elections

For the second experiment we use respondents’ self-reported occurrence of electoral irregular-

ities as a measure of actual electoral misdeeds. We asked respondents to the post-treatment

survey how likely each of the main types of irregularities presented in section 1.3 happened in

the past elections in their municipality.40 As our main outcome variable, we code indicators,

𝑑𝑘𝑖 for whether each type of irregularity 𝑘 was deemed ‘likely’ or ‘very likely’ to have occurred

by respondent 𝑖. We also computed an index across the different types of irregularities to

39This index was defined as
𝐼𝑚 =

∑︁
𝑘

𝑧𝑚𝑘

which is just a sum of the z-scores 𝑧𝑚𝑘 of the types of irregularities 𝑘 in municipality 𝑚. The control mean
and standard deviations were used to construct the z-scores.

40We left out voter deception from the options in the survey due to the difficulty in explaining the cases
that constitute voter deception to other forms of campaigning.
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estimate the effect of the intervention on electoral misdeeds, as a whole.41

Table 1.6 reports the results of the different treatment arms on these measures of electoral

irregularities. Results in this table lead to very similar conclusions to the ones obtained

in the first experiment. The letters sent to mayoral candidates reduced the incidence of

electoral irregularities by 0.14 standard deviations (p-value<0.05), which is slightly higher

than the effect found for the first experiment. This seems to be driven by a reduction in

illicit political advertising and fraud in voter registration, both of which are become close

to zero in places receiving the letter sent to politicians. As in the first experiment, these

are types of irregularities that are conspicuous, as the model presented in Section 1.2 would

predict.

As a whole, none of the Facebook advertisement messages seems to have altered the

likelihood of electoral irregularities, as in the first experiment. Finally, as reported in last

row of Table 1.6, the effect of the letters sent to politicians, net of the average effect of

receiving any of the ad messages is lower than in the control group, which in indicates that

the overall effect of sending these letters was to reduce electoral irregularities (p-value<0.1).

The results presented in this section confirm the findings from the first experiment con-

cerning the effects of informing politicians about the advertisement campaign, but we find

slightly larger effects. There are two potential reasons why these effects were larger in the

second experiment. On the one hand, the municipalities included in the sample for the

first experiment were relatively small in terms of their number of voters, which would make

the information about our campaign not as relevant to presidential candidates, as for may-

oral candidates. For instance, León and Azuero (2018) report that candidates and parties

running in presidential elections only focus on the 200 largest municipalities known as the

‘Pareto municipalities’, which amass more than 70% of popular vote. Most of the sample for

the first experiment is not part of this group of municipalities and, as such, the reporting

campaign might have not been problematic for candidates which probably did not have them

41This index was defined analogously to the one used in the first experiment. More precisely, the index
had the following form:

𝐼𝑖 =
∑︁
𝑘

𝑧𝑘𝑖

which is a sum of the z-scores 𝑧𝑖𝑘 of indicators 𝑑𝑘𝑖 for each of the types of irregularities 𝑘 according to
respondent 𝑖. The control mean and standard deviations were used to construct the z-scores.
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under their radar. On the other hand, the letters sent to presidential candidates in the first

experiment were only sent 11 days prior to the elections, which might have been too short

to generate a sizable reaction from candidates in their campaigning strategies. In contrast,

in the second experiment we managed to send these letters almost two months before the

elections, which gave a larger margin to politicians to alter their campaigning strategies.

1.5.4 Effects on Legal Campaigning

In this section we examine whether candidates reacted to information about the advertise-

ment campaign by shifting their efforts towards legal types of campaigning. As highlighted

in Proposition 2, given enough substituability between the different campaigning strategies

used by politicians, the advertisement campaign might not only generate a decrease in politi-

cians’ engagement in observable electoral irregularities, but also a substitution towards legal

forms of campaigning.

In the post-treatment survey collected around the second experiment in 2019 we asked

respondents to tell us whether they had witnessed different types of campaigning – namely,

public speeches, fliers, social media ads and radio ads – for each candidate running for

Mayor in their municipality in week before the elections. We thus test for effects on legal

campaigning by running regressions of the following type:

𝑦𝑖𝑚𝑐 = 𝛼𝑇𝐼𝐼𝑛𝑓𝑜𝑚 + 𝛼𝑇𝑆𝑆𝑎𝑙𝑖𝑒𝑛𝑐𝑒𝑚 + 𝛼𝑇𝐵𝐼𝑛𝑓𝑜&𝑆𝑎𝑙𝑖𝑒𝑛𝑐𝑒𝑚 + 𝛽2𝐿𝑒𝑡𝑡𝑒𝑟𝑚 +𝑋 ′
𝑖𝑚𝛾2 + 𝜑2

𝑚 + 𝜖2𝑚

where 𝑦𝑖𝑚𝑐 is an indicator for whether respondent 𝑖 in municipality 𝑚 witnessed one

of the mentioned forms of legal campaigning done by candidate 𝑐, and the rest is defined

as in equation (1.4), except that we use individual level covariates 𝑋𝑖𝑚, as in the other

specifications using survey data.

Table 1.24 displays the estimated effects of the different interventions performed in the

second experiment in 2019 on the measures of legal campaigning collected in the post-

treatment survey. Results in this table show that we cannot reject the null hypothesis

that the interventions had no effect on any of the forms of campaigning collected in the post-
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treatment survey. In fact, we find a negative (but insignificant) effect of informing politicians

about the advertisement campaign ahead of the elections on an index of the different forms

of capaigning (column 1), which suggests that, if anything, legal campaigning might be a

complement instead of a substitute to observable irregularities.

1.5.5 Effects on Voting Behavior

In this section we describe the estimated effects of the intervention on voting outcomes, and

we delay the interpretation of the results for the next section.

First Experiment - 2018 Presidential Elections

Table 1.7 reports the effect of the first intervention carried out in 2018 on several voting

outcomes in the first round of the presidential elections. Neither the ad campaign nor the

letters sent to politicians had any effect on turnout or on blank votes, which are generally

used as ‘protest votes’ in this context. The ad campaign, however did have a significant

and meaningful effect on voting: municipalities receiving any of the ad treatments saw on

average an increase of 1.8% in the votes for non-traditional candidates and an equivalent

reduction in the votes share for traditional candidates (p-value< 0.05). We cannot reject

the null hypothesis that the letter sent to politicians did not have an effect on any of the

voting outcomes, which suggests that the reduction in illicit campaigning reported in the

last section was not strong enough to generate a shift in the vote shares for candidates.

These findings are robust to the use of the voting outcomes gathered in the survey data, as

shown in Table 1.22. The magnitude of the effect on vote for non-traditional (and traditional)

candidates is larger using this data: the pooled treatment effects indicate a 5.9 percentage

point increase (p-value < 0.1) in the votes for non traditional candidates and a 7 percentage

point decrease in the vote share for traditional ones (p-value < 0.05). The difference in the

estimates from the administrative data and the survey data is almost completely explained

by the fact that survey respondents are part of the Facebook population targeted by the

ads: using the fact that 36% of registered voters (see Table 1.2) were reached by the ad, we

compute an estimate of the effect of the treatment on the treated of 1.8/0.36 = 5 percentage
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points, which is almost identical to the one found using data from the survey respondents.42

For reference, we discuss the effects of the intervention on the vote shares for all of the

candidates’ vote shares separately in Section 1.9.6 of the appendix.

Table 1.8 explores whether the intervention had longer-term effects on voting behavior

by looking at the second round of elections that took place three weeks after the intervention

and the first round of elections. The effects on the vote share for the traditional and non-

traditional candidates go in the same direction as before, although they are smaller and lose

some of their statistical significance when controls are included: municipalities receiving any

of the ads exhibited a decrease in the vote share for Duque of 1.2% (p-value ≈ 0.12) and a

increase in the vote share for Petro of about 1.1% (p-value ≈ 0.17).

Second Experiment - 2019 Mayoral Elections

We now turn to examine the effects of the second experiment interventions on the 2019

mayoral elections. Due to the large number of candidates involved in these elections, we

now use a data-driven way of identifying which candidates are perceived to be ‘cleaner’ by

citizens using the responses collected in the pre-treatment survey. In particular, we define

candidates to perceived to be ‘clean’ by citizens as those who are mentioned above the

median as as being the best ones to either fight corruption or vote buying. More precisely,

for each candidate 𝑐 in municipality 𝑚, we define this candidate to be perceived as ‘clean’ if∑︀
𝑖 𝑏𝑐𝑚𝑖 ≥ 𝑚𝑒𝑑𝑖𝑎𝑛𝑚, where 𝑏𝑐𝑚𝑖 is as indicator for whether candidate 𝑐 is named as the best

candidate to fight corruption or vote buying by respondent 𝑖, and 𝑚𝑒𝑑𝑖𝑎𝑛𝑚 is the median

number of times that the candidates are perceived to be clean by respondents in municipality

𝑚.

Table 1.9 displays the results of the different interventions involved in the second ex-

periment on different electoral variables. Results in columns (1)-(2) show that none of the

interventions had a statistically significant effect on turnout, as was the case in the first

experiment. As seen in columns (3)-(6) ads containing the salience message increased the

vote share for candidates who perceived to be clean and decreased the vote share for can-

42A second mayor difference is that in the survey data there seems to be a significant negative effect of
the ads on respondents voting blank. The average effect of the pooled ads was to decrease the blank votes
by 1.2 percentage points (p-value < 0.1).
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didates perceived to be less clean by almost exactly the same amount. In particular, the

advertisement containing only the salience message increased the vote share of candidates

perceived to be ‘clean’ by almost 4% (p-value <0.05) – although this result loses significance

when including the indicator for the letter treatment, which is possibly due to a loss of power

in this latter specification – while the ad featuring both the salience and the information

messages had a larger effect of about 6% (p-value <0.01). These effects are, however not

statistically distinguishable. On the other hand, the effect of the ads only containing the

information message follows the same pattern but is not statistically different from zero.43

Finally, the letter sent to mayoral candidates had no effect on these variables, suggesting

that – as in the first experiment – the decrease in electoral irregularities in this group were

not sufficiently large to generate a significant change in the voting patterns.

Columns (7)-(8) show that the different ad variations had the effect of increasing blank

votes by approximately 0.2%-0.5% (p-value <0.1), depending on the treatment group, but

these effects are not statistically different from one another, and they become insignificant

when including the indicator for the letter sent to politicians. As in the other variables, the

letter sent to politicians did not have any significant effect over the share of blank votes.

1.5.6 Interpretation(s) of the Effects on Voting Behavior

As mentioned in the introduction, the interventions might have affected voting in favor of

more ‘clean’ candidates by one of two channels: (1) by affecting the extent of electoral

irregularities it might have altered electoral results directly – for instance, it might have

reduced vote buying for certain candidates which would reduce their vote shares; (2) it

might have altered the salience of electoral irregularities, which might have indirectly affected

citizen’s willingness to vote for particular candidates, as highlighted in the model presented

in Section 1.2. In this section we will argue that the effects on voting behavior described in

the last section were due to the latter channel. Four pieces of evidence suggest that this is

the case.

43Moreover, the effect of the the only containing the information message is statistically different from
the one with both the information and the salience messages (p-value <0.05), as seen in the lower rows of
this table.
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First, as shown in Section 1.5.3, in neither of the experiments did the different ad treat-

ments have an effect on the prevalence of electoral irregularities. This suggests that the

change in vote shares caused by the ad campaigns is unlikely to have been caused by a

change in candidates electoral irregularity strategies.

Second, as we will show in the following section, in the first experiment the ad campaign

generated an increase in the number of protests against that national government lead by

Duque, the traditional candidate that won the 2018 presidential elections, in the first six

months of his mandate. It seems unlikely that a change in electoral irregularities might have

generated this increase in protests. Instead, this seems to square up better with explanation

(2), which suggests that the ad might have shifted preferences against traditional candidates,

and that this was reflected not only in the voting behavior of citizens in the presidential

elections, but also in the protests that occurred later on when Duque got to power.

Third, it also seems unlikely that candidates and their parties had time to react so quickly

to the ad campaigns – which, as a reminder, started four days before the elections – as to

generate such a large movement in votes as the one reported in the last section. As discussed

in Section 1.4.2 a large proportion of electoral irregularities have occurred before election

day, and even before six days prior to election day, in previous elections. To some extent this

reflects the logistical and organizational issues that electoral irregularities imply for parties.

As mentioned in Section 1.3, for instance, vote buying often begins three months before

elections when voters are reassigned to polling stations so that brokers can monitor whether

they are voting in the way are paid to.

Finally, the results from the second experiment suggest that only ads containing the

salience message which encouraged citizens to report and to fight against electoral irregular-

ities generated a increase in the vote share for‘clean’ candidates and against those perceived

to be less ‘clean’. This suggests that the specific content of the ads generated differential

responses by voters, which is easier to conciliate with explanation (2).

Even though these pieces of evidence suggest that the ad interventions changed voters’

behavior by directly affecting their preferences about ‘cleaner’ candidates and not by altering

the extent to which parties and candidates engaged in electoral irregularities, it is important

to point out that the exact mechanism through which it changed their preferences is unknown.
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We explore this issue in the following sections.

1.5.7 Discussion about the Magnitude of the Effects on Voting Out-

comes

How large were the effects on voting behavior reported in the previous sections? One con-

venient way to benchmark the results found is using what DellaVigna and Gentzkow (2010)

call the persuasion rate. This statistic measures how powerful a message is at swaying votes

in a particular way, and it has been computed in many settings, which might serve as a com-

parisons. If we denote a treatment group as 𝑇 and the control group by 𝐶, the persuasion

rate is defined by the following formula:

𝑓 =
𝑣𝑇 − 𝑣𝐶
𝑒𝑇 − 𝑒𝐶

𝑡𝑇
100 − 𝑣𝐶

× 100

where 𝑒𝑖 represents the share of group 𝑖 = 𝑇,𝐶 receiving the message, 𝑣𝑖 is the vote share and

𝑡𝑖 is turnout. Intuitively, the first term captures the change in vote shares on the population

receiving a message and the second provides a correction by the fact that larger turnout

and/or larger vote shares in the control group will imply larger persuasion rates.

Using the estimates from Section 1.5 44 we estimate a persuasion rate of 𝑓 ≈ 6 away from

traditional candidates in the first experiment, and a persuasion rate of 𝑓 ≈ 15 away from the

candidates perceived to be less ‘clean’ when considering the ad featuring both the salience

and information message in the second experiment.45 This implies that approximately 1 in

every 17 people that saw the ad in the first experiment changed their vote from the traditional

candidates perceived to be less clean, and that 1 in every 7 that saw the ad featuring both

the salience and the information message changed their vote from the candidates perceived

to be less ‘clean’ to the cleaner ones.46

44From Table 1.7 we have 𝑣𝑇 − 𝑣𝐶 ≈ −1.87, 𝑡𝑇 ≈ 49.2 and 100 − 𝑣𝐶 ≈ 40. From Table 1.2, we have
𝑒𝑇 − 𝑒𝐶 ≈ 36, under the reasonable assumption that citizens in the control group did not view the ad.

45From Table 1.9 we have 𝑣𝑇 − 𝑣𝐶 ≈ −5.4, 𝑡𝑇 ≈ 67 and 100− 𝑣𝐶 ≈ 79.5. Finally, from Table 1.2, we have
𝑒𝑇 − 𝑒𝐶 ≈ 31.

46Alternatively, the persuasion rate in favor of ‘clean’ candidates is 𝑓 = 4 in the first experiment and
𝑓 = 57 in the second experiment. As explained below the large persuasion rates might be explained by
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In comparison, DellaVigna and Kaplan (2007) estimate 𝑓 = 11.6 for the effect of Fox

News entry on Republican vote share; Enikolopov, Petrova, et al. (2011) find 𝑓 = 7.7 for the

effect of an independent Russian TV station on anti-Putin vote share; Enríquez et al. (2019)

estimate large values of 𝑓 between 39 and 84 for the effect of an information campaign

disclosing low government expenditure irregularities on incumbent candidate vote share;

finally, and closer to the topic at hand, Green and Vasudevan (2016) estimate 𝑓 between

7 and 24 for a radio campaign encouraging citizens to vote against candidates engaged in

vote-buying in India. Given that our Facebook ad intervention was not directly designed

to encourage vote for any particular candidate as some of these interventions, this estimate

reveals that our campaign had a particularly large persuasive effect in both experiments.

However, it is important to notice that the estimation of persuasion rates relies on the

assumption that only citizens that viewed the ads were persuaded by them. If instead, there

are spillover or social multipliers due to citizens changing other peers’ voting behavior this

persuasion rates would be lower. Thus, the persuasion rates estimated are probably upper

bounds on the effects of the interventions over the whole population, as has been documented

by Enríquez et al. (2019).

1.5.8 Effects on Protests Against the Government

As shown previously, the ad campaign in the first experiment had the effect of shifting

citizen’s votes from traditional candidates towards non-traditional ones which were perceived

to be ‘cleaner’. If this shift of voting outcomes was driven by a change in the underlying

preferences for ‘clean’ candidates, it is possible that citizens expressed these preferences in

other political arenas different from elections. In particular, participation in the series of

protests that occurred against Duque’s government in the aftermath of his victory might be

used to test this change in preferences against traditional candidates.

Table 1.10 reports the effects of the interventions on indicators of whether there were

protests against the national government (columns 1-2) or other levels of government (columns

3-4) in the period after the second round of elections and until the end of 2018.47 The ad

spillovers or social multipliers generated by the experiment.
47This is the longest period for which the CINEP has records of protests at the moment.
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campaign had a large and statistically significant effect on the probability of protests against

the national government: it increased the probability of these type of protests occurring

by over 3 percentage points (p-value < 0.05), more than double the control group mean.

Moreover, the letter sent to politicians sent to politicians did not have a significant effect on

the probability of protests against the national government.

However, as seen in columns 3-4, the different ads did not have any effect on the proba-

bility of protests occurring against other, sub-national, forms of government. This suggests

that the way that the campaign affected protests was through a change of preferences against

traditional politicians and not merely through an increase in discontent or a general increase

in the ability of municipalities to organize collective action.

1.5.9 Survey Outcomes and Mechanisms

In this section we conclude by exploring some potential mechanisms, using the outcomes

measured in the post-treatment surveys conducted after the interventions in both of the

experiments.

First Experiment - 2018 Presidential Elections

We begin by considering whether the interventions in the first experiment affected trust in

institutions such as elections, the president, the judiciary and the AG. The ad treatments

could have affected trust in these institutions in both a positive and a negative way. On the

one hand, they could have decreased trust by increasing the salience of electoral irregularities.

On the other hand, they could have increased it by providing information about the existence

of a reporting site to fight electoral irregularities, or by giving citizens the sense that they

had a tool at hand to counter electoral irregularities. As such, it is difficult to predict ex-ante

whether the intervention would increase or decrease trust in these institutions.48

Table 1.11 reports the effects of the different interventions on measures of trust of the

institutions previously mentioned on a scale from 1 to 7, with higher scores representing

48Additionally, interpretation of these possible effects might be complicated due to the fact that the
post-treatment surveys were conducted after the elections, so the results from the election might also be a
mediating variable in explaining any potential shift in institutional trust.
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higher trust in each institution. We standardize these variables so they are easier to interpret.

Overall, the average effect of the ad treatments led to a decrease in trust all of the institutions

considered, but this effect is only statistically significant for the measure of trust in elections.

The Facebook ad treatment caused a decrease of 0.16 standard deviations in trust in

elections (p-value < 0.05). The decrease in trust about elections caused by the ad campaign

provides supporting evidence to our interpretation that the ads increased the salience of

electoral irregularities in a way that caused pessimism about the transparency of elections.

A contending interpretation of this result is, however, that the technical issues surrounding

the AG’s reporting website might have generated distrust about elections. However, this

interpretation seems to be contradicted by the fact that trust in the AG was not significantly

affected by the intervention (see Table 1.11, columns 7-8).

The letter sent to candidates had the effect of increasing the trust in elections by 0.12

standard deviations (p-value < 0.1). This might be explained by an increase in trust of

elections due to the reduction in conspicuous electoral irregularities in municipalities included

in the letter to candidates, as reported in previous sections.

A second set of outcomes of interest answer the question of whether the ad treatments

changed the perception of citizens about how easy or effective reporting is. In particular, the

Effectiveness ad treatment was designed to increase citizens’ perception about how effective

reporting is, so this provides a direct test of whether this objective was successfully achieved.

One caveat to keep in mind, however, is that the fact that the AG’s reporting website was

not cellphone compatible – as explained earlier – might have created the opposite effect of

decreasing citizen’s perceptions of reporting ease and effectiveness. Columns 1-4 of Table

1.25 report the estimated effects of the interventions on measures of perceived effectiveness

and easiness of reporting on a scale from 1 to 7, with higher values representing perceptions

that reports are more effective or easier. As before, we standardized these variables for ease

of comparison. Results show that none of the interventions had a statistically significant

effect on the effectiveness or easiness of reporting. If anything, the estimates suggest that

the ad treatments had a negative effect on these perceptions, consistent with the observation

that the issues with the AG’s reporting website might have had a perverse effect on citizens’

views on reporting.
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Second Experiment - 2019 Mayoral Elections

As with the first experiment, we begin by analyzing the effects of the interventions of the

second experiment on trust in institutions. We measured trust in institutions by asking

respondents how much they trusted different types of institutions, and we coded indicator

variables for whether they "trusted" or "trusted a lot" each institution. Table 1.12 reports

the effects of the different treatment arms on these outcomes. Results in this table show that

none of the interventions had any significant effect on the trust on any of the institutions

considered. As mentioned in the discussion for the first experiment, this could have happened

because ex-ante the interventions could have had positive or negative effects on trust, even

in the presence of salience effects that lead citizens to vote for ‘cleaner’ candidates.

In Table 1.13 we further explore whether the different interventions affect citizens’ per-

ceptions of how important corruption is as a problem in the whole country or in their

municipalities. Results in columns (1)-(2) reveal that the importance of corruption was in-

creased particularly in municipalities that received the Facebook ad message featuring both

the salience and the information message by 0.13 standard deviations (p-value < 0.1), using

an index of corruption importance as an outcome, but this effect is not significant for any

of the other ad treatments. Results in columns (3)-(6) reveal that this effect is driven by

an increase in the perception of how important corruption is a problem in the country, but

not in the particular municipalities of respondents receiving the salience and the information

messages combined. This finding is consistent with the fact that this particular treatment

group was the one which experienced the largest shift in the vote share for ‘clean’ candi-

dates, so that the salience effects seem to have been larger for this group. One hypothesis

of why this might have been the case is that in this group the salience message was further

intensified by the belief that the were official websites put in place at the national level to

counter the issue of corruption.

1.6 Conclusions and Final Remarks

This paper provides evidence that campaigns to promote bottom-up monitoring of elections

not only generate informational effects, but also give rise to large salience effects, which
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operate by making citizens more aware about the possibility that elections might be rigged

or, at least, tarnished by electoral irregularities. In our specific context, these salience

effects acted as complements to the general objective of reducing corruption in elections

since citizens reacted to our intervention by voting for candidates they perceived to be less

engaged in electoral malpractice. However, these salience effects could have also generated

a backlash by making citizens pessimistic about the transparency and worth of elections, as

has been documented in other settings – i.e. Chong et al. (2015) . Understanding which

factors determine whether the salience of corruption spurs or depresses citizens’ engagement

in democracy is an important avenue of future research.

The implications for policy are numerous. Many governments and NGOs have headed

the call made in the World Development Report of 2004 (World Bank, 2004) to adopt and

promote the use of bottom-up mechanisms, with the goal of increasing the oversight of the

provision of public goods and services. The results in this paper suggest that an assessment

of the success or failure of these initiatives must incorporate both the informational effects

of these campaigns, as well as the behavioral changes that are triggered by the alterations

in the salience of the issues being monitored through these interventions. In our context,

the cost-effectiveness estimates of the intervention should not only incorporate the reduc-

tion of electoral irregularities caused by the intervention, but also the changes in citizens

attitudes towards democratic institutions and their support for candidates they perceive to

be ‘cleaner’. A back-of-the-envelope calculation suggests that our intervention shifted the

vote share towards candidates that were perceived to be ‘cleaner’ at a cost of approximately

$0.03-0.17 USD per vote.49

Throughout the paper we have tried to stressed the fact that the advertisement campaign

increased the vote share of candidates perceived to be cleaner, but not necessarily the actual

candidates that are cleaner. Understanding whether these two effects are aligned or not,

and whether campaigns as the ones presented in this paper can be combined fruitfully with

information campaigns about the candidates’ actual engagement in corruption, is an impor-

49On the upper bound, in the first experiment, a 1.8% shift in vote share is equivalent to 81 votes, and
the average cost of advertisements in treated municipalities was $13.7 USD per municipality, which implies a
cost of $0.17 per vote. On the lower bound, in the second experiment, a 5% shift in vote share is equivalent
to 693 votes and the average cost of advertisements per municipality was $19 USD, which implies a cost of
$0.03 per vote.
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tant question for future research. Moreover, the results from our second experiment suggest

that the salience effects of these types of campaigns can be in fact modulated and tailored

for specific contexts. For instance, if citizens in fact have poor knowledge about which can-

didates are more or less ‘clean’, it might be desirable to avoid salience effects which might

lead them to change their vote in favor of candidates that are not in fact as transparent

as citizens believe them to be. On the other hand, in contexts in which citizens are well

informed about which candidates have a better history of being ‘clean’, it might be desirable

to enable the salience effects.

The results in this paper also suggest that using social media to promote bottom-up

engagement in electoral monitoring is a cost-effective way of curbing electoral irregularities.

Callen, Gibson, et al. (2016) estimate that the European Union spends about $6000-20000

USD per polling station deploying electoral observers in missions in regions with weak state

capacity, with no concluding evidence about their effectiveness in reducing electoral irreg-

ularities. In comparison, our intervention is substantially cheaper and we have provided

evidence from two different experiments that it indeed reduces electoral irregularities by a

meaningful amount. More concretely, we estimate that our intervention cost between $13-19

USD per municipality – or $1.5-2 USD per polling station – and reduced the extent of elec-

toral irregularities by 0.1-0.15 standard deviations across the two experiments. Moreover,

this intervention is easy to scale-up, requiring only that the targeted areas possess substan-

tial internet coverage and use of social media – both of which are still low in the developing

world, but quickly increasing (World Bank, 2016).
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1.7 Figures

Figure 1-1: Electoral irregularities Reported in 2014-2015 Elections

0 10 20 30 40
% of total misdeeds

Illicit political advertising

Vote buying

Campaining by public servants

Voter deception

Voter intimidation

Fraud in voter registration

Electoral fraud

Congress 2014 President 2014 Mayors 2015

Notes: This figure displays the proportion of electoral irregularities of different types as a percentage of
total irregularities reported to URIEL for three different elections: the 2014 congressional and presidential
elections and the 2015 mayoral elections. The definitions for each type of electoral irregularity are
presented in Section 1.3.
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Figure 1-2: Survey Responses: Reasons not to Report
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Notes: This figure plots the responses to the question “Why didn’t you report the electoral irregularities
you witnessed?” among survey participants in the first experiment who said they had witnessed an
electoral irregularity but did not report it. Details about the survey performed in the first experiment are
found in Section 1.4.3. The four possible answers shown in the figure were not exclusive and respondents
could pick more than one option. The sample is restricted to only respondents coming from control
municipalities so that responses are not affected by the different treatment conditions. The total number of
control group respondents who report witnessing electoral irregularities but did not report them is 55. 95%
confidence intervals for the average response to each mentioned reason are shown in gray.
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Figure 1-3: Municipalities in Sample by Treatment Arm - First Experiment

Notes: This figure shows a map of Colombia with the administrative boundaries of municipalities and the
assignment to treatment arms in the first experiment. Municipalities in blue are part of the control group;
those in orange are part of any of the treatment groups that receive any type of ads; finally, those in white
are not in the experimental sample.
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Figure 1-4: Randomization Design - 2018 Experiment

Study Sample
𝑁 = 652 municipalities

Control
(216)

Letter to
Politicians

(107)

No Letter
(109)

Ad Treatment
(436)

Letter to
Politicians

(219)

No Letter
(217)

Notes: This figure illustrates the experimental design of the first experiment. The sample size within each
treatment group is in parenthesis.

Figure 1-5: Timeline - 2018 Experiment

May 16 May 23

May 27 -
1st Round
of Elections May 28

June 17 -
2nd Round
of Elections June 20 June 24

Letters to
Politicians Sent Main Intervention: Ads Sent Post-Treatment

Survey Collected

Notes: This figures shows the timeline of the interventions performed in the first experiment. Note that

the timeline is not drawn to scale.
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Figure 1-6: Basic Ad - 2018 Experiment

Translation:
If you have witnessed an irregularity or offense
in these elections, file your report through the
Attorney General’s webpage. Click here: [...]
You can also call [...] to file your report.

Report! Let’s raise our voices against electoral
corruption.

File your report here

It’s easy and anonymous

Notes: The image on the left displays the Basic Ad used in the first experiment, as it would be displayed
on a cellphone screen. On the right is a translation to English of the text contained in the ad.

Figure 1-7: Randomization Design - 2019 Experiment

Study Sample
𝑁 = 698 municipalities

Placebo Control
(225)

Ad Treatments
(473)

Info Treatment
(158)

Letter to
Candidates

(104)

No Letter
(54)

Salience Treatment
(156)

Letter to
Candidates

(102)

No Letter
(54)

Info + Salience Treatment
(159)

Letter to
Candidates

(106)

No Letter
(53)

Notes: This figure illustrates the experimental design of the second experiment. The sample size within
each treatment group is in parenthesis.
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Figure 1-8: Timeline - 2019 Experiment

September 6 October 7 October 21 October 24
October 27 May-

oral Elections October 28 October 29 November 9

Letters to
Politicians Sent Pre-Treatment

Surveys Collected
Ad Treatment
Intervention

Post-Treatment
Surveys Collected

Notes: This figures shows the timeline of the interventions performed in the second experiment. Note that
the timeline is not drawn to scale.
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Figure 1-9: Ad Slideshow - 2019 Experiment

(a) Slide A: “Report Electoral Irregu-
larities!”

(b) Slide B: “Reporting Website: Pilas
con el voto”

(c) Slide C: “Sunday October 27” (d) Slide D: “Next local elections”

Notes: The four possible slides shown on the ad interventions in the second experiment are shown in this
figure. Below each slide is a translation to English of the text contained in the slides. The Placebo Control
group was shown only Slides C and D. The Information message group was shown slides B, C and D. The
Salience message group was shown slides A, C and D. Finally, the group with both the Salience and the
Information message was shown all of the slides, A-D.
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1.8 Tables

Table 1.1: Summary Statistics

2018 Sample 2019 Sample

(1) (2) (3) (4) (5) (6)

Mean Min Max Mean Minimum Maximum

Population 2018 (Thousands) 24.69 3.23 195.50 27.54 7.20 139.36

Facebook Penetration 2018 0.41 0.02 2.21 0.41 0.02 2.21

Population density (per km2) 106.18 0.52 3594.27 108.01 0.60 3594.27

Reports to AG 2018 0.14 0.00 6.00 0.14 0.00 6.00

Reports to MOE 2018 0.46 0.00 7.00 0.52 0.00 8.00

Reports to MOE 2015 3.15 0.00 29.00 3.47 0.00 33.00

Per Capita GDP 2016 (Millions of Pesos) 14.20 2.49 349.12 14.06 2.55 349.12

% Rural Population 2017 51.03 1.65 95.61 52.25 1.65 95.61

% Poor 2005 43.64 6.84 100.00 44.95 6.84 100.00

Sample size 652 681

Notes: This table displays summary statistics for the sample of municipalities in the first experiment in
2018 (columns 1-3) and the second experiment in 2019 (columns 4-6) on a selected group of variables.

Table 1.2: Scale of Ad Campaigns

2018 Experiment 2019 Experiment

Total Per municipality Per capita
Per registered

to vote Total Per municipality Per capita
Per registered

to vote

People Reached 1,423,832 3265.67 0.14 0.36 4,358.870 6400.69 0.23 0.31

Impressions 4,443,565 10,191.66 0.45 1.12 12,886,427 18,922.8 0.69 0.92

People Clicking on Link* 12,396 28.43 1.40 (per 1000) 3.15 (per 1000) 23,418 75.30 2.7 (per 1000) 3.67 (per 1000)

People Reacting to Ad 3276 7.51 0.35 (per 1000) 0.83 (per 1000) 9623 14.13 0.51 (per 1000) 0.69 (per 1000)

Post Shares 1053 2.4 0.13 (per 1000) 0.27 (per 1000) 4531 6.65 0.24 (per 1000) 0.33 (per 1000)

Comments on Ad 130 0.3 0.01 (per 1000) 0.03 (per 1000) 437 0.64 0.02 (per 1000) 0.03 (per 1000)

Notes: This table reports several metrics of the scale of the Facebook advertisement campaigns in both the first and second experiments, as well as metrics of the
engagement of Facebook users with the the ads. Notice that the metrics from the first experiment do not include the control group, since it did not receive any ads, but
the metrics from the second experiment do indeed include the municipalities in the placebo control group. The variables reported in this table are defined as follows.
People reached are the number of distinct individuals who saw the ads at least once. Impressions are the number of times the ads appeared on any screen. People clicking
on the link are the number of distinct individuals who clicked on the link landing on the AG’s or the MOE’s reporting website, for the first and the second experiments,
respectively . People reacting to the ad are the number of distinct individuals who reacted to the ad by clicking on one of the available Facebook reactions (i.e. like, love,
laugh, etc...). Post shares are the number of times people shared the ad in their own timeline, in other friends’ timelines or in groups. Comments on ad are the number
of comments made on the ads. *: For the metrics about the number of people clicking on the link in the second experiment we only considered the municipalities in
actually receiving the link to the MOE’s website (i.e. the ones including the Information message) and not all of the municipalities, as we do for the other metrics.
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Table 1.3: Effects on Reports to the AG - 2018 Experiment

(1) (2) (3) (4) (5) (6)
1st Round reports 2nd Round reports 1st+2nd Round reports

[𝑇𝐹 ] Facebook Ad Treatment 0.014** 0.014** 0.005 0.005 0.018*** 0.018***
(0.006) (0.006) (0.003) (0.003) (0.007) (0.006)
[0.124] [0.111] [0.354] [0.506] [0.033] [0.031]

[𝑇𝐿] Letter to Politicians 0.006 0.006 0.000 0.000 0.007 0.006
(0.008) (0.007) (0.005) (0.004) (0.009) (0.009)
[0.424] [0.412] [0.746] [0.950] [0.444] [0.458]

Control Mean 0.00 0.00 0.00 0.00 0.00 0.00
Sample Size 652 652 652 652 652 652

Selected Controls X X X

Notes: The outcome in the columns 1-2 is the number of reports received by the AG in the first round
of Presidential elections. In columns 3-4 it is the number of reports received by the AG in the second
round of Presidential elections. In columns 5-6 it is the combined number of reports received by the AG
in both the first and second rounds of Presidential elections. Specifications in even-numbered columns
include the covariates selected using the method method described in Chernozhukov et al., 2015 and
Belloni et al., 2014. Robust standard errors are shown in parentheses and random inference p-values are
shown in square brackets; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.

Table 1.4: Effects on Reports to the MOE - 2019 Experiment

(1) (2) (3) (4) (5) (6) (7) (8)
Reports (=1) asinh(Number of Reports) Higher Quality Reports (=1) asinh(Higher Quality Reports)

[𝑇𝐼] Info Message 0.160*** 0.243*** 0.232*** 0.335*** 0.104*** 0.153*** 0.103** 0.150***

(0.046) (0.057) (0.064) (0.077) (0.040) (0.049) (0.042) (0.054)
[0.004] [0.000] [0.002] [0.000] [0.018] [0.010] [0.032] [0.038]

[𝑇𝑆] Salience Message 0.061 0.141** 0.108* 0.207*** 0.075* 0.123** 0.092** 0.138**

(0.046) (0.055) (0.062) (0.077) (0.040) (0.049) (0.047) (0.060)
[0.254] [0.000] [0.120] [0.000] [0.086] [0.004] [0.088] [0.000]

[𝑇𝐵] Info and Salience Messages 0.152*** 0.233*** 0.224*** 0.325*** 0.134*** 0.183*** 0.168*** 0.214***

(0.045) (0.055) (0.063) (0.076) (0.040) (0.050) (0.049) (0.058)
[0.000] [0.000] [0.004] [0.000] [0.002] [0.000] [0.002] [0.002]

[𝑇𝐿] Letter to Politicians -0.123*** -0.153** -0.074* -0.071
(0.046) (0.065) (0.042) (0.049)
[0.002] [0.002] [0.050] [0.150]

Control Mean 0.24 0.24 0.30 0.30 0.13 0.13 0.13 0.13
Sample Size 681 681 681 681 681 681 681 681
Test 𝑇𝐼 = 𝑇𝑆, p-value 0.06 0.06 0.10 0.09 0.54 0.51 0.84 0.82
Test 𝑇𝐵 = 𝑇𝑆, p-value 0.08 0.07 0.12 0.11 0.21 0.21 0.20 0.19
Test 𝑇𝐵 = 𝑇𝐼, p-value 0.88 0.86 0.91 0.90 0.52 0.54 0.24 0.25
Test 𝑇𝐿+ 𝑇𝐼+𝑇𝑆+𝑇𝐵

3
= 0, p-value 0.02 0.01 0.01 0.01

Selected Controls X X X X X X X X

Notes: The outcome in columns (1)-(2) is an indicator for whether any reports about the seven main types of irregularities presented in Section 1.3 was issued
from each municipality. In columns (3)-(4) it is the inverse hyperbolic sine transformation of the number of such reports. In columns (5)-(6) the outcome
is an indicator for whether any high or medium quality reports were issued from each municipality, while in columns (7)-(8) it is the inverse hyperbolic sine
transformation of the number of such sub-set of reports (see Section 1.3 for a discussion about how quality of reports is assessed by the MOE). All specifications
include the covariates selected using the method method described in Chernozhukov et al., 2015 and Belloni et al., 2014. Robust standard errors are shown in
parentheses and random inference p-values are shown in square brackets; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.
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Table 1.5: Effects on Electoral Irregularities - 2018 Experiment

(1) (2) (3) (4) (5) (6)

Irregularity Index
Illicit political

advertising
Vote

buying
Public servant
campaining

Voter
intimidation

Electoral
fraud

[𝑇𝐹 ] Facebook Ad Treatment 0.022 -0.000 0.007 -0.005 0.002 -0.002
(0.061) (0.006) (0.009) (0.005) (0.002) (0.005)
[0.716] [0.904] [0.562] [0.194] [0.616] [1.000]

[𝑇𝐿] Letter to Politicians -0.101* -0.009* -0.015* 0.003 0.003 -0.000
(0.059) (0.005) (0.009) (0.003) (0.003) (0.004)
[0.078] [0.198] [0.122] [0.546] [0.442] [0.978]

Control Mean -0.00 0.01 0.02 0.00 0.00 0.01

Selected Controls X X X X X X

Notes: This table displays the effects of the different interventions performed in the first experiment in 2018 on reports about
electoral irregularities that are collected by the MOE and are judged of a “high quality” (see Section 1.3 for a discussion about
how quality is assessed). The outcome in column 1 is an index of electoral irregularities reported to the MOE which is defined
in the main text. In the following columns the outcome is an indicator for whether each of the displayed types of electoral
irregularities were reported and deemed of a high quality. Note that two types of electoral irregularities – “Voter deception” and
“Fraud in voter registration” – did not have any high quality reports in our sample, and thus the are not reported in this table.
All specifications include the covariates selected using the method method described in Chernozhukov et al., 2015 and Belloni
et al., 2014. Robust standard errors are shown in parentheses and random inference p-values are shown in square brackets; ***
p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.
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Table 1.6: Effects on Electoral Irregularities - 2019 Experiment

(1) (2) (3) (4) (5) (6) (7)
Irregularity

Index
Illicit political

advertising
Vote

buying
Public servant
campaigning

Voter
intimidation

Fraud in voter
registration

Electoral
fraud

[𝑇𝐼] Info Message 0.111 0.034 0.068** 0.052 0.048 0.037 0.027
(0.077) (0.031) (0.032) (0.033) (0.037) (0.036) (0.039)
[0.476] [0.428] [0.162] [0.100] [0.768] [0.206] [0.466]

[𝑇𝑆] Salience Message 0.015 0.010 0.019 -0.002 0.018 0.021 -0.060
(0.080) (0.033) (0.031) (0.033) (0.036) (0.035) (0.039)
[0.878] [0.488] [0.658] [0.736] [0.356] [0.954] [0.008]

[𝑇𝐵] Info and Salience Messages -0.024 0.005 -0.011 -0.042 0.038 -0.014 -0.038
(0.076) (0.033) (0.032) (0.033) (0.037) (0.036) (0.038)
[0.340] [0.136] [0.396] [0.292] [0.036] [0.972] [0.344]

[𝑇𝐿] Letter to Politicians -0.143** -0.060** -0.037 -0.027 -0.031 -0.063** -0.013
(0.061) (0.025) (0.024) (0.026) (0.029) (0.028) (0.030)
[0.002] [0.018] [0.112] [0.218] [0.162] [0.014] [0.538]

Control Mean 0.00 0.64 0.74 0.68 0.36 0.61 0.42
Sample Size 2095 2437 2407 2369 2332 2333 2364
Test 𝑇𝐼 = 𝑇𝑆, p-value 0.19 0.39 0.08 0.08 0.38 0.61 0.02
Test 𝑇𝐵 = 𝑇𝑆, p-value 0.60 0.88 0.30 0.18 0.57 0.29 0.53
Test 𝑇𝐵 = 𝑇𝐼, p-value 0.05 0.31 0.01 0.00 0.77 0.14 0.07
Test 𝑇𝐿+ 𝑇𝐼+𝑇𝑆+𝑇𝐵

3
= 0, p-value 0.06 0.07 0.63 0.30 0.90 0.07 0.19

Selected Controls X X X X X X

Notes: This table displays the effects of the different interventions performed in the second experiment in 2019 on self-reported measures of the
occurrence of electoral misdeeds collected in the post-treatment survey. The outcome in column 1 is an index of electoral irregularities defined in
the main text. In the following columns the outcome is an indicator for whether each of the displayed types of electoral irregularities were deemed
‘likely’ or ‘very likely’ to have occurred by respondents. All specifications include the covariates selected using the method method described in
Chernozhukov et al., 2015 and Belloni et al., 2014. Clustered standard errors at the municipality level are shown in parentheses and random
inference p-values are shown in square brackets; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.

Table 1.7: Effects on Presidential Elections - 2018 Experiment

(1) (2) (3) (4) (5) (6) (7) (8)

Turnout (%)
Non-traditional

votes (%)
Traditional
votes (%) Blank votes (%)

[𝑇𝐹 ] Facebook Ad Treatment -0.157 0.056 3.592*** 1.839** -3.638*** -1.869** 0.070 0.068
(0.743) (0.400) (1.296) (0.788) (1.308) (0.792) (0.062) (0.054)
[0.810] [0.888] [0.010] [0.016] [0.006] [0.026] [0.276] [0.194]

[𝑇𝐿] Letter to Politicians 0.043 0.339 -1.180 -0.592 1.380 0.732 -0.153** -0.075
(0.697) (0.379) (1.274) (0.751) (1.286) (0.753) (0.060) (0.051)
[0.964] [0.362] [0.328] [0.430] [0.276] [0.306] [0.010] [0.126]

Control Mean 49.37 49.37 37.14 37.14 60.05 60.05 1.79 1.79
Sample Size 652 652 652 652 652 652 652 652

Selected Controls X X X X

Notes: The outcome in columns 1-2 is the turnout rate in the first round of presidential elections. In columns 3-4 and
5-6 it is the vote share for non-traditional and traditional candidates, respectively. In columns 7-8 it is the share of blank
votes.For a discussion on how traditional candidates were defined see the main text. Specifications in even-numbered
columns include the covariates selected using the method method described in Chernozhukov et al., 2015 and Belloni
et al., 2014. Robust standard errors are shown in parentheses and random inference p-values are shown in square brackets;
*** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.
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Table 1.8: Medium Term Effects on Second Round of Presidential Elections - 2018
Experiment

(1) (2) (3) (4) (5) (6) (7) (8)

Turnout (%)
Duque

votes (%)
Petro

votes (%) Blank votes (%)

[𝑇𝐹 ] Facebook Ad Treatment 0.031 0.236 -3.463** -1.194 3.377** 1.137 -0.001 0.026
(0.677) (0.420) (1.525) (0.791) (1.562) (0.811) (0.114) (0.082)
[0.976] [0.578] [0.024] [0.138] [0.030] [0.144] [0.996] [0.776]

[𝑇𝐿] Letter to Politicians 0.349 0.624 1.390 0.996 -1.290 -1.056 -0.089 0.046
(0.632) (0.406) (1.488) (0.723) (1.520) (0.740) (0.109) (0.076)
[0.548] [0.116] [0.338] [0.168] [0.382] [0.182] [0.370] [0.570]

Control Mean 51.22 51.22 60.76 60.76 34.70 34.70 2.92 2.92
Sample Size 652 652 652 652 652 652 652 652

Selected Controls X X X X

Notes: The outcome in columns 1-2 is the turnout rate in the second round of presidential elections. In columns 3-4
and 5-6 it is the vote share for the traditional candidate (Iván Duque), and the non-traditional candidate (Gustavo
Petro) . In columns 7-8 it is the share of blank votes.For a discussion on how traditional candidates were defined see
the main text. Specifications in even-numbered columns include the covariates selected using the method method
described in Chernozhukov et al., 2015 and Belloni et al., 2014. Robust standard errors are shown in parentheses and
random inference p-values are shown in square brackets; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.

Table 1.9: Effects on Mayoral Elections - 2nd Experiment

(1) (2) (3) (4) (5) (6) (7) (8)

Turnout (%)
Vote best candidates to

fight corruption (%)
Vote worst candidates to

fight corruption (%) Blank Vote (%)

[𝑇𝐼] Info Message 0.135 0.126 2.218 1.405 -1.624 -0.902 0.200* 0.407
(0.692) (0.782) (1.999) (2.376) (1.984) (2.354) (0.108) (0.259)
[1.000] [0.574] [0.388] [0.146] [0.502] [0.296] [0.132] [0.036]

[𝑇𝑆] Salience Message 0.411 0.402 3.966** 3.172 -3.176 -2.470 0.204* 0.402
(0.662) (0.798) (2.007) (2.374) (1.983) (2.346) (0.109) (0.254)
[0.618] [0.578] [0.084] [0.316] [0.152] [0.594] [0.106] [0.614]

[𝑇𝐵] Info and Salience Messages -0.201 -0.210 6.076*** 5.257** -6.133*** -5.405** 0.560* 0.761
(0.814) (0.977) (2.051) (2.436) (2.005) (2.410) (0.326) (0.533)
[0.836] [0.494] [0.012] [0.086] [0.018] [0.042] [0.060] [0.000]

[𝑇𝐿] Letter to Politicians 0.014 1.224 -1.088 -0.304
(0.663) (1.853) (1.845) (0.331)
[0.974] [0.482] [0.518] [0.192]

Control Mean 67.72 67.72 76.87 76.87 20.52 20.52 1.57 1.57
Sample Size 681 681 641 641 641 641 681 681
Test 𝑇𝐼 = 𝑇𝑆, p-value 0.67 0.67 0.40 0.39 0.45 0.45 0.98 0.97
Test 𝑇𝐵 = 𝑇𝑆, p-value 0.43 0.43 0.32 0.32 0.16 0.16 0.26 0.26
Test 𝑇𝐵 = 𝑇𝐼, p-value 0.68 0.68 0.07 0.07 0.03 0.03 0.26 0.26
Test 𝑇𝐿+ 𝑇𝐼+𝑇𝑆+𝑇𝐵

3
= 0, p-value 0.85 0.01 0.02 0.01

Selected Controls X X X X X X X X

Notes: The outcome in columns 1-2 is the turnout rate in the mayoral elections of 2019. In columns 3-4 and 5-6 it is the vote
share for clean and non-clean candidates, respectively, as defined in the main text. In columns 7-8 it is the share of blank votes. All
specifications include the covariates selected using the method method described in Chernozhukov et al., 2015 and Belloni et al., 2014.
Robust standard errors are shown in parentheses and random inference p-values are shown in square brackets; *** p-value < 0.01, **
p-value < 0.05, * p-value < 0.1.
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Table 1.10: Effects on Protests - 2018 Experiment

(1) (2) (3) (4)
Protests against

national government (=1)
Protests against other

levels of government (=1)

[𝑇𝐹 ] Facebook Ad Treatment 0.029* 0.032** -0.010 -0.015
(0.015) (0.016) (0.024) (0.021)
[0.096] [0.062] [0.662] [0.484]

[𝑇𝐿] Letter to Politicians 0.007 0.012 0.026 0.017
(0.017) (0.017) (0.022) (0.020)
[0.708] [0.488] [0.224] [0.458]

Control Mean 0.02 0.02 0.09 0.09
Sample Size 652 652 652 652

Selected Controls X X

Notes: The outcome in columns 1-2 is an indicator that takes the value of 1 if the mu-
nicipality presented any protest against the national government in the remaining months
of 2018 after Iván Duque’s victory, as recorded by CINEP. In columns 3-4 it is an indicator
that takes the value of 1 if the municipality presented any protest against other levels of
government. Specifications in even-numbered columns include the covariates selected using
the method method described in Chernozhukov et al., 2015 and Belloni et al., 2014. Robust
standard errors are shown in parentheses and random inference p-values are shown in square
brackets; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.

Table 1.11: Effects on Trust as Reported in Survey - 2018 Experiment

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Trust

index (z-score)
Trust

elections (z-score)
Trust

President (z-score)
Trust

Judiciary (z-score)
Trust

AG (z-score)

[𝑇𝐹 ] Facebook Ad Treatment -0.121* -0.108 -0.164** -0.158** -0.092 -0.098 -0.075 -0.046 -0.120 -0.103
(0.072) (0.067) (0.072) (0.064) (0.072) (0.067) (0.070) (0.074) (0.127) (0.120)
[0.096] [0.126] [0.018] [0.028] [0.214] [0.150] [0.276] [0.530] [0.390] [0.402]

[𝑇𝐿] Letter to Politicians 0.107 0.076 0.121* 0.106* 0.040 0.029 0.061 0.050 0.234* 0.164
(0.070) (0.064) (0.068) (0.063) (0.069) (0.064) (0.067) (0.069) (0.126) (0.117)
[0.134] [0.264] [0.082] [0.134] [0.520] [0.658] [0.386] [0.438] [0.086] [0.164]

Control Mean 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.09 3.09
Sample Size 1029 1029 1029 1029 1029 1029 1029 1029 1029 1029

Selected Controls X X X X X

Notes: The outcome in columns 1-2 is an index of the self-reported trust in the institutions shown in the remaining columns. The outcome
in columns 3-4 is a measure of how much the respondent trusts elections on a scale of 1 to 7, where higher numbers represent more trust, which
has been standardized with the mean and standard deviation of the control group. In columns 5-6 it is a measure of how much the respondent
trusts the President on the same scale as before. In columns 7-8 it is a measure of how much the respondent trusts the judiciary on the same
scale as before. In columns 9-10 it is a measure of how much the respondent trusts the AG on the same scale as before. Specifications in
even-numbered columns include the covariates selected using the method method described in Chernozhukov et al., 2015 and Belloni et al.,
2014. Clustered standard errors at the municipality level are shown in parentheses and random inference p-values are shown in square brackets
; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.
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Table 1.12: Effects on Trust as Reported in Survey - 2019 Experiment

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Trust

index (z-score)
Trust

elections (=1)
Trust

Mayor (=1)
Trust

Judiciary (=1)
Trust

the MOE (=1)

[𝑇𝐼] Info Message -0.027 -0.015 -0.022 -0.027 -0.001 0.001 -0.008 0.008 -0.030 -0.019
(0.063) (0.070) (0.031) (0.035) (0.029) (0.033) (0.027) (0.029) (0.029) (0.031)
[0.680] [0.430] [0.494] [0.850] [0.972] [0.552] [0.818] [0.650] [0.392] [0.684]

[𝑇𝑆] Salience Message -0.004 0.008 0.015 0.010 -0.024 -0.022 0.005 0.021 -0.017 -0.005
(0.061) (0.074) (0.030) (0.037) (0.029) (0.033) (0.026) (0.029) (0.028) (0.033)
[0.958] [0.702] [0.628] [0.690] [0.400] [0.158] [0.870] [0.400] [0.584] [0.660]

[𝑇𝐵] Info and Salience Messages 0.006 0.018 0.002 -0.003 -0.018 -0.015 0.010 0.026 -0.006 0.005
(0.058) (0.067) (0.027) (0.033) (0.028) (0.032) (0.025) (0.028) (0.029) (0.035)
[0.920] [0.826] [0.942] [0.666] [0.572] [0.650] [0.704] [0.552] [0.850] [0.518]

[𝑇𝐿] Letter to Politicians -0.018 0.008 -0.004 -0.024 -0.017
(0.056) (0.028) (0.026) (0.023) (0.026)
[0.748] [0.754] [0.888] [0.290] [0.480]

Control Mean -0.00 -0.00 0.50 0.50 0.49 0.49 0.32 0.32 0.47 0.47
Sample Size 2460 2460 2548 2548 2514 2514 2530 2530 2527 2527
Test 𝑇𝐼 = 𝑇𝑆, p-value 0.74 0.74 0.29 0.29 0.47 0.47 0.67 0.65 0.66 0.64
Test 𝑇𝐵 = 𝑇𝑆, p-value 0.87 0.88 0.68 0.68 0.83 0.83 0.86 0.87 0.72 0.72
Test 𝑇𝐵 = 𝑇𝐼, p-value 0.62 0.61 0.45 0.45 0.59 0.59 0.54 0.53 0.43 0.43
Test 𝑇𝐿+ 𝑇𝐼+𝑇𝑆+𝑇𝐵

3
= 0, p-value 0.78 0.96 0.52 0.80 0.34

Selected Controls X X X X X X X X X X

Notes: The outcome in columns 1-2 is an index of the self-reported trust in the institutions shown in the remaining columns. The outcome in
columns 3-4 is an indicator of whether the respondent reports “trusting” or “trusting a lot” elections. In columns 5-6 it is an index of whether
the respondent reports trusting the Mayor, defined as before. In columns 7-8 it is an index of whether the respondent reports trusting the
Judiciary, defined as before In columns 9-10 it is an index of whether the respondent reports trusting the MOE, defined as before. Specifications
in even-numbered columns include the covariates selected using the method method described in Chernozhukov et al., 2015 and Belloni et al.,
2014. Clustered standard errors at the municipality level are shown in parentheses and random inference p-values are shown in square brackets
; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.
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Table 1.13: Effects on Perceived Importance of Corruption - 2019 Experiment

(1) (2) (3) (4) (5) (6)
Importance of

Corruption Index
Corruption Most Important
Problem in Country (=1)

Corruption Most Important
Problem in Municipality (=1)

[𝑇𝐼] Info Message 0.004 0.092 0.035 0.061* -0.027 0.003
(0.069) (0.065) (0.032) (0.033) (0.030) (0.028)
[0.906] [0.362] [0.364] [0.054] [0.430] [0.460]

[𝑇𝑆] Salience Message -0.077 0.011 -0.016 0.018 -0.042 -0.016
(0.069) (0.068) (0.035) (0.033) (0.030) (0.030)
[0.216] [0.782] [0.656] [0.618] [0.142] [0.672]

[𝑇𝐵] Info and Salience Messages 0.066 0.129* 0.064* 0.081** -0.011 0.016
(0.068) (0.067) (0.034) (0.034) (0.029) (0.030)
[0.604] [0.016] [0.106] [0.010] [0.558] [0.226]

[𝑇𝐿] Letter to Politicians -0.073 -0.024 -0.026
(0.052) (0.026) (0.023)
[0.112] [0.380] [0.224]

Control Mean 0.01 0.00 0.36 0.35 0.28 0.27
Sample Size 2347 2339 2347 2363 2324 2339
Test 𝑇𝐼 = 𝑇𝑆, p-value 0.29 0.20 0.17 0.17 0.65 0.51
Test 𝑇𝐵 = 𝑇𝑆, p-value 0.06 0.06 0.04 0.05 0.35 0.27
Test 𝑇𝐵 = 𝑇𝐼, p-value 0.42 0.55 0.44 0.52 0.64 0.66
Test 𝑇𝐿+ 𝑇𝐼+𝑇𝑆+𝑇𝐵

3
= 0, p-value 0.93 0.24 0.27

Selected Controls X X X X X X

Notes: The outcome in columns 1-2 is an index of of how important corruption is perceived to be by respondents of the
post-treatment survey in the second experiment in 2019, which is composed by the z-scores of the variables in the remaining
columns. The outcome in columns 3-4 is an indicator of whether the respondent says corruption is the most important
problem in the country. The outcome in columns 5-6 is an indicator of whether the respondent says corruption is the most
important problem in their municipality. Specifications in even-numbered columns include the covariates selected using the
method method described in Chernozhukov et al., 2015 and Belloni et al., 2014. Clustered standard errors at the municipality
level are shown in parentheses and random inference p-values are shown in square brackets ; *** p-value < 0.01, ** p-value
< 0.05, * p-value < 0.1.
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1.9 Appendix: Additional Materials

1.9.1 Theoretical Appendix

Proof of Proposition 1

We begin by analyzing the voting behavior of citizens. Given equation (1.2), citizens will

vote for party 1 with probability 𝑃𝑟1𝑗 (𝑆) given by:

𝑃𝑟1𝑗 (𝑆) =𝑃𝑟
[︀
𝐹 (𝑆1) + 𝜎1

𝑗 + 𝛿1 > 𝐹 (𝑆2) + 𝜎2
𝑗 + 𝛿2

]︀
=𝑃𝑟 [𝐹 (𝑆1) − 𝐹 (𝑆2) + 𝛿 > 𝜎𝑗]

=
1

2
+ 𝜑 (𝐹 (𝑆1) − 𝐹 (𝑆2) + 𝛿)

Since there is a unit mass of voters and 𝜎𝑗 is independent across voters, this will be the

actual total votes for party 1. However, since parties do not observe the realization of 𝛿

before taking their actions, the ex-ante probability of winning the election is:

𝑃𝑟 (𝑊𝑖𝑛1 | 𝑆1, 𝑆2) =𝑃𝑟

[︂
𝜑 (𝐹 (𝑆1) − 𝐹 (𝑆2) + 𝛿) +

1

2
>

1

2

]︂
=𝑃𝑟 [𝛿 > 𝐹 (𝑆2) − 𝐹 (𝑆1)]

=
1

2
+ 𝜓 (𝐹 (𝑆1) − 𝐹 (𝑆2) + 𝜇) (1.5)

The parties’ maximization problem for a given level of reporting 𝑅 and other firms’

strategies 𝑆−𝑖 is given by:

max
𝑆𝑖∈R3

+

Π𝑖(𝑆𝑖, 𝑆−𝑖, 𝑅)

Notice Π𝑖(𝑆𝑖, 𝑆−𝑖, 𝑅) is concave in 𝑆𝑖 and the form we chose for 𝐹 (𝑆𝑖) satisfies the Inada

conditions for 𝑆𝑖 – for instance, for 𝐿𝑖:
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lim
𝐿𝑖→0

𝜕𝐹

𝜕𝐿𝑖
= lim

𝐿𝑖→0
𝛼 (𝐿𝛾𝑖 +𝑂𝛾

𝑖 + 𝑈𝛾
𝑖 )

𝛼
𝛾
−1 𝐿𝛾−1

𝑖 → ∞

lim
𝐿𝑖→∞

𝜕𝐹

𝜕𝐿𝑖
= lim

𝐿𝑖→∞
𝛼 (𝐿𝛾𝑖 +𝑂𝛾

𝑖 + 𝑈𝛾
𝑖 )

𝛼
𝛾
−1 𝐿𝛾−1

𝑖 → 0

Thus, we can take the first order conditions for this problem and a interior solution is

guaranteed:

𝜕Π𝑖(𝑆𝑖, 𝑆−𝑖, 𝑅)

𝜕𝐿𝑖
= 𝜂𝛼 (𝐿𝛾𝑖 +𝑂𝛾

𝑖 + 𝑈𝛾
𝑖 )

𝛼
𝛾
−1 𝐿𝛾−1

𝑖 − 𝑐𝐿 = 0

𝜕Π𝑖(𝑆𝑖, 𝑆−𝑖, 𝑅)

𝜕𝑂𝑖

= 𝜂𝛼 (𝐿𝛾𝑖 +𝑂𝛾
𝑖 + 𝑈𝛾

𝑖 )
𝛼
𝛾
−1𝑂𝛾−1

𝑖 − 𝑐0 − 𝑝(𝑅)𝑘 = 0

𝜕Π𝑖(𝑆𝑖, 𝑆−𝑖, 𝑅)

𝜕𝑈𝑖
= 𝜂𝛼 (𝐿𝛾𝑖 +𝑂𝛾

𝑖 + 𝑈𝛾
𝑖 )

𝛼
𝛾
−1 𝑈𝛾−1

𝑖 − 𝑐𝑈 = 0

Solving out this system of equations we get the best response functions for the parties

described by equations (𝐵𝑅𝑖 − 1)-(𝐵𝑅𝑖 − 3) in Proposition 1.

We now analyze the citizens’ problem. Since 𝑝(𝑅) is concave in 𝑟𝑗, and it satisfies the

Inada conditions, the citizens’ problem is concave and it has an interior maximum. Also

notice, that the citizens’ problem is symmetrical for all citizens, and thus 𝑟𝑗 = 𝑟 is the same

for all 𝑗 ∈ [0, 1].

We can thus take the first order conditions to find an interior solution:

2𝜂𝑝′(𝑟*)𝑂* − 𝑐 = 0 (1.6)

↔ 𝑟* = (𝑝′)−1

(︂
𝑐

2𝜂𝑂*𝑘

)︂
(1.7)

We now show existence and uniqueness of this equilibrium. First notice that 𝑂*(𝑟) is

(strictly) decreasing in 𝑟:
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𝜕𝑂*(𝑟)

𝜕𝑟
= 𝑝′(𝑟)𝑘

⎡⎢⎢⎢⎣−𝑐
− 1

1−𝛼
−1

𝑂

1 − 𝛼
(1 + 𝑐𝑂𝑧)

𝛼−𝛾
𝛾(1−𝛼)⏟  ⏞  

<0 𝑖𝑓 𝛼<1

+
𝛼− 𝛾

(1 − 𝛾)(1 − 𝛼)
𝑐
− 1

1−𝛼
+ 𝛾

1−𝛾
−1

𝑂 (1 + 𝑐𝑂𝑧)
𝛼−𝛾

𝛾(1−𝛼)
−1⏟  ⏞  

<0 𝑖𝑓 𝛼<𝛾

⎤⎥⎥⎥⎦ < 0

Also notice 𝑂*(0) is a positive constant.

On the other hand, 𝑟*(𝑂*) is strictly increasing – since 𝑝′()̇ is increasing –, and we have

that lim𝑂*→0 𝑟
*(𝑂*) → 0 and lim𝑂*→∞ 𝑟*(𝑂*) → ∞, which follow directly from the Inada

conditions on 𝑝′()̇.

Thus, 𝑂*(𝑟*) and 𝑟*(𝑂*) intersect exactly once, showing that the equilibrium exists and

is unique.

Proof of Proposition 2

Part 1 of Proposition 2 follows directly from derivating (1.7) and noticing that ((𝑝′)−1)′()̇ < 0

since 𝑝′′()̇ < 0:

𝜕𝑟*

𝜕𝑐
= ((𝑝′)−1)′

(︂
𝑐

2𝜂𝑂*𝑘

)︂
1

2𝜂𝑂*𝑘
< 0

Since 𝜕𝑟*

𝜕𝑐
< 0 to prove part 2 we just need to show that 𝜕𝑂*(𝑟*)

𝜕𝑟*
< 0 – which we did in

proving Proposition 1– and that 𝜕𝐿*(𝑟*)
𝜕𝑟*

> 0 and 𝜕𝑈*(𝑟*)
𝜕𝑟*

> 0. The two latter inequalities

follow from differentiating best responses (𝐵𝑅𝑖 − 1) and (𝐵𝑅𝑖 − 3):

𝜕𝐿*(𝑟*)

𝜕𝑟*
=

(︂
𝜓𝛼

𝑐𝐿

)︂ 1
1−𝛼 (𝛾 − 𝛼)𝛾

𝛾(1 − 𝛾)(1 − 𝛼)
𝑐

𝛾
1−𝛾

𝐿

(︃
1 + 𝑐

𝛾
1−𝛾

𝐿

[︃
1

(𝑐𝑂 + 𝑝(𝑟*)𝑘)
𝛾

1−𝛾

+
1

𝑐
𝛾

1−𝛾

𝑈

]︃)︃ 𝛼−𝛾
𝛾(1−𝛼)

−1

> 0

𝜕𝑈*(𝑟*)

𝜕𝑟*
=

(︂
𝜓𝛼

𝑐𝑈

)︂ 1
1−𝛼 (𝛾 − 𝛼)𝛾

𝛾(1 − 𝛾)(1 − 𝛼)
𝑐

𝛾
1−𝛾

𝑈

(︃
1 + 𝑐

𝛾
1−𝛾

𝑈

[︃
1

𝑐
𝛾

1−𝛾

𝐿

+
1

(𝑐𝑂 + 𝑝(𝑟*)𝑘)
𝛾

1−𝛾

]︃)︃ 𝛼−𝛾
𝛾(1−𝛼)

−1

> 0

Finally part 3 follows directly from (1.5):
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𝜕𝑃𝑟 (𝑊𝑖𝑛1 | 𝑆*
1 , 𝑆

*
2)

𝜕𝜔
= 𝜓𝑔

′
(·)(𝐻1 −𝐻2) > 0 𝑖𝑓 𝐻1 > 𝐻2

1.9.2 Effectiveness of Reporting

In this section we present a brief analysis of the AG’s records of reports received in order

to illustrate whether reporting is an effective method of punishing electoral misdeeds. Table

1.19 shows a breakdown of the reports received by the AG in the period 2010-2018 by their

status in August 2019. Of the 6060 reports received in this period, only 2.5% have reached

the final stage in which a decision was made over the case; a quarter of these found the

accused guilty and sanctioned him, and the remaining were either acquitted or have been

appealed. Apart from the cases in which decisions have been made, more than 12% are still

in intermediate stages, either being investigated or being prepared for trial. Over 85% of

them have been archived, either because they are not of the AG’s direct competence, do

not have enough evidence about the occurrence of the irregularities or are duplicated. Only

0.08% were archived due to expired terms. As expected, more recent reports are less likely

to have been decided: whereas for 1.75% reports made in the period 2016-2018 a decision

has been made, this number goes up to 2.85% for the ones made in the period 2010-2015.

While these numbers should be taken with caution for the reasons outlined earlier, a

conservative conclusion one gets from this analysis is that reports made to AG are, at least

to some extent, a useful way of sanctioning irregularities since at least some of the elec-

toral irregularities reported are ultimately sanctioned. Knowing how many worthy reports

go without sanctioning or how many unworthy reports are included in the statistics pre-

sented is impossible without having an objective measure of the quality of reports, which is

unfortunately not available in this context.

1.9.3 Candidates in the 2018 Presidential Elections

In this section we give more details about the background of the candidates participating

in the 2018 Presidential elections and we discuss some limitations of our definition of ‘tradi-
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tional’ and ‘non-traditional’ candidates.

We begin by discussing each of the five candidates participating in these elections. Ivan

Duque came into the first round of elections as the candidate with the highest intention to

vote according to virtually every poll. Duque was supported mainly by Centro Democrático,

a right-wing party founded in 2013 by ex-president, Álvaro Uribe, and smaller parties which,

jointly, possessed over 21% of seats in Congress. Gustavo Petro, the forerunner in most

intention polls, was, in contrast, supported by a small coalition of socialist and communist

parties which held less than 4% of seats in the recent Congressional elections. The candidate

to come in third in most opinion polls was Sergio Fajardo, a center-left candidate mainly sup-

ported by the Green Party (later called Alianza Verde), a young party that constituted one

of most popular opposition parties in the past couple of elections, and the Polo Democrático

Alternativo, a left wing party established in the early 2000s. Fajardo’s supporting parties

reached a historic 9% of seats in the 2018 congressional elections. Candidate Germán Var-

gas held the largest coalition of traditional parties belonging mostly to the center and the

center-right. Former president, Juan Manuel Santos’ party, the Partido de la U, as well as

Vargas’ own party, Cambio Radical,the Conservative Party, and a handful of smaller parties

backed Vargas. They jointly held approximately 44% of Congress seats. Finally, Humberto

De la Calle came in as the main candidate to support the peace deal achieved between Ex-

President Santos’ government and the FARC guerrilla group, backed mainly by a centrist

coalition of the Liberal Party, one of the oldest parties in the country, and a couple of smaller

parties which gathered over 17% of seats in Congress.

The distinction between traditional candidates and non-traditional candidates that we

have made here also broadly aligns closely with the distinction between center and right

wing candidates, which are supported by more historically powerful parties, and left-leaning

candidates, which have been backed by smaller and younger parties.

1.9.4 Ad Delivery and Budget Details for Both Experiments

In both experiments, the Facebook ad campaign was set to use the maximum budget per

municipality and per day, so that ads were delivered throughout the intervention period

in roughly even pattern. Similarly, the delivery optimization strategy was set to maximize
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reach, in an attempt to approximate a uniform distribution of people receiving the ad within

the Facebook user population in each municipality.50

For the first experiment, we set the budget allotted to each municipality so that it was

directly proportional to the logarithm of the population in each municipality. The exact rule

to allocate the budget to each municipality was calibrated using the population of a sub-

sample of municipalities to predict the costs that Facebook Ad Manager forecasted to reach

half of the population of users in each municipality.51 For the second experiment, we instead

used the data from our first experiment to calculate the average cost of the advertisements in

each bin defined by the population deciles in the sample of municipalities. We then estimated

how much it would cost to reach a third of the users in each municipality and used this as

our budget.

1.9.5 Covariates Included in the Analysis

The covariates included in the analysis for our first two experiments can be broadly catego-

rized in three groups:

Past reports: We include the number of reports made to the MOE in the 2015 local

elections and the 2018 congressional elections, as well as the reports made to the AG

in the 2018 congressional elections, as a way to control both for previous experience

with reporting channels and the prevalence of electoral irregularities.

Socioeconomic characteristics: As geographical and demographic variables we

use the municipal population in 2018, the population density, the proportion of rural

population and the municipalities’ altitude. As measures of economic activity and de-

50The Facebook Ad Manager documentation is notoriously obscure in disclosing how the ad delivery
optimization algorithms are designed. However, the reach maximization setting seems to be the best at
guaranteeing that the ad is seen by the largest population possible. According to the online documentation,
“[t]he reach objective maximizes the number of people who see your ads and how often they see them”, which
can be compared to other options such as ‘traffic objective’, which is described as targeting “[...] people in
your audience who are most likely to click the ads” and would thus disproportionately show the ad more to
users which have been shown to be more likely to click on such links in the past (Facebook, 2019).

51As we show in the results section in the first experiment the ad campaign did not reach our initial target
of half of the user population, but this was expected as Facebook’s estimates are only approximate and the
election period might have increased the demand for ads.
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velopment we use GDP per capita, the % of poor population52 and the distance from

the nearest wholesale market. All of these variables were taken from the the National

Department of Statistics (DANE) except for the last one which was taken from the

Muncipal Characteristics database held by the Centro de Estudios sobre Desarrollo

Económico (CEDE). From the CEDE’s database we also used the municipal homi-

cide rate and inflow and outflow of people displaced as violence proxies. Finally, we

also included Facebook’s penetration rate (defined as the number of active Facebook

users divided by total population), the number of protests against the government

gathered by CINEP between 2014 and May 26, 2018, and an indicator of whether

each municipality suffered connectivity problems in their public wi-fi spots.53

Political preferences: In order to get a rich set of political characteristics for each

municipality we used the turnout and the vote share for each major party in the 2018

congressional elections, the vote share for each candidate in the second round of the

2014 presidential elections and the winning margin of the elected Mayor in the 2015

local elections. All of these variables were constructed from the official records held

by the Registraduría Nacional.

1.9.6 Effects of the 2018 Intervention on each Candidate’s Vote

Share

In Table 1.23 we report the effect of the intervention on each candidates’ vote shares sepa-

rately using administrative data. Consistent with the previous results, the ad campaign had

the unambiguous effect of increasing non-traditional candidates’ vote share and decreasing

the vote share for traditional candidates, although many of the estimates lose statistical

significance. The ad campaign had the largest effects on Duque and Petro, who were the

main contenders according to the polls up to one week before the elections (see Section 1.3),

as well as on Vargas. The effect of the pooled ad treatments on these candidates was to

52This is defined by DANE as the % of people living without a set of basic needs.
53These connectivity issues occurred due to delays in payments from local governments to internet

providers. They took place throughout our intervention period and limited the access to public wi-fi spots
in slightly less than a half of the municipalities in our sample.
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increase Petro’s vote share by aprroximately 1.4% (p-value ≈ 0.1), and to reduce Duque’s

by 0.7% (p-value > 0.1) and Vargas’ by 0.9% (p-value ≈ 0.1). As before, these effects are

in general largest for the 100% exposure treatments and similar for the Basic and Efficiency

ads.
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Figure Appendix

Figure 1-10: Letter sent to politicians for the 1st experiment

NAME

TITLE

Translation:

Dear Mr. (NAME), (TITLE)
The Attorney General of the Nation, in the
exercise of its preventive functions stipulated in
the Constitution and its Institutional Mission,
is implementing a special program to watch
over the forthcoming presidential elections of
May 27 through an online campaign that
makes use of the new communication tools.
For this purpose, several municipalities that
you will find in an attached list have been
pre-selected to participate in an online
large-scale campaign to prevent electoral
irregularities. This list acts indicates which
municipalities might be included in our
strategy. This initiative will promote the
civilian oversight of the elections by
encouraging reports made to the national
watchdog institutions.
The Public Ministry welcomes your help in the
success of this initiative. We ask you to spread
this information to your campaigns’ regional
offices. This same information will be
communicated to the leaders of the other
campaigns.[...]

Notes: An example of an actual letter sent to politicians in the first experiment is shown on the left. On
the right is a translation to English of the text contained in the letter.
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Figure 1-11: Survey Responses: Best Candidate to Fight Corruption
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Petro Fajardo Duque Vargas De la Calle

Who is the best candidate to fight corruption?

Notes: This figure plots the responses to the question “Who is the best candidate to fight corruption?”
among survey participants in the first experiment. Details about the survey performed in the first
experiment are found in Section 1.4.3. The sample is restricted to only respondents coming from control
municipalities (𝑁 = 392) so that responses are not affected by the different treatment conditions. 95%
confidence intervals for the average response to each mentioned reason are shown in gray.
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Figure 1-12: Illustration of Cellphone Compatibility Issue

Notes: This figure displays a screen shot of how the AG’s landing page looks like on a cellphone.
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Figure 1.9.1: Letter sent to politicians allowing for signal jamming - Second experiment

Translation:

Respected Sir/Madam, Candidate to the
Mayor’s Office
Subject: Campaign to promote citizens’
oversight in the 2019 local elections
The Attorney General of the Nation, in the
exercise of its preventive functions, the
Constitution, the Law and its Institutional
Mission, is implementing a special program to
watch over the forthcoming local elections of
October 27 through an online campaign.
Making use of social media, a strategy to
promote and strengthen citizens’ use of an
online reporting website, Pilas con el voto,
administered by the Misión de Observación
Electoral will be set in place. The goal of this
strategy is to incentivize social control through
citizen oversight and to guarantee transparency
in the context of election day.
The Public Ministry welcomes your support,
and thus we ask you to spread this information
to your campaigns’ offices and members. This
same information will be communicated to the
leaders of the other campaigns held in your
municipality.[...]

Notes: An example of an actual letter sent to politicians allowing for signal jamming in the second experi-
ment is shown on the left. On the right is a translation to English of the text contained in the letter.
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Tables Appendix

Table 1.14: Summary Statistics of Survey vs Full Samples - 2018 Experiment

(1) (2) (3)
Mean Full Sample Mean Survey Sample Difference (2)-(1)

Population 2018 (Thousands) 24.69 32.89 8.20***
(1.61)

Facebook Penetration 2018 0.41 0.49 0.08***
(0.02)

Population density (per km) 106.18 155.46 49.28*
(19.88)

Reports to AG 2018 0.14 0.19 0.05
(0.04)

Reports to MOE 2018 0.46 0.63 0.17*
(0.07)

Reports to MOE 2015 3.15 3.79 0.64*
(0.29)

Per Capita GDP 2016 (Millions of Pesos) 14.20 15.51 1.31
(1.57)

% Rural Population 2017 51.03 43.01 -8.02***
(1.48)

% Poor 2005 43.56 38.04 -5.52***
(1.32)

Notes: This table reports the mean value of a group of select group of variables for the full sample of mu-
nicipalities in the first experiment in 2018 (column 1), the sample of municipalities with respondents in the
post-treatment survey (column 2), and their difference (column 3). Robust standard errors are shown in paren-
theses; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.
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Table 1.15: Summary Statistics of Post-Treatment Survey vs Full Samples - 2019
Experiment

(1) (2) (3)
Mean Full Sample Mean Survey Sample Difference (2)-(1)

Population 2018 (Thousands) 27.56 28.36 0.80
(1.34)

Facebook Penetration 2018 0.41 0.44 0.02
(0.02)

Population density (per km) 108.08 108.65 0.58
(11.93)

Reports to AG 2018 0.14 0.15 0.01
(0.03)

Reports to MOE 2018 0.52 0.53 0.01
(0.06)

Reports to MOE 2015 3.47 3.51 0.03
(0.25)

Per Capita GDP 2016 (Millions of Pesos) 14.07 14.45 0.38
(1.17)

% Rural Population 2017 52.27 51.80 -0.47
(1.30)

% Poor 2005 44.96 43.93 -1.03
(1.16)

Notes: This table reports the mean value of a group of select group of variables for the full sample of mu-
nicipalities in the second experiment in 2019 (column 1), the sample of municipalities with respondents in
the post-treatment survey (column 2), and their difference (column 3). Robust standard errors are shown in
parentheses; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.
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Table 1.16: Covariate Balance - 2018 Experiment

Full Sample Post-Treatment Survey Sample

(1) (2) (3) (4) (5) (6)

Control Group
Mean

Facebook Ad Treatment
vs Control
Difference

Letter to Politicians
vs No Letter
Difference

Control Group
Mean

Facebook Ad Treatment
vs Control
Difference

Letter to Politicians
vs No Letter
Difference

Panel A. Previous Reports Covariates
Reports to AG 2018 0.137 0.038 -0.009 0.259 0.172* 0.064

(0.039) (0.042) (0.092) (0.104)
Reports to MOE 2018 0.802 0.019 -0.080 0.922 -0.121 -0.492***

(0.083) (0.077) (0.221) (0.187)
Reports to MOE 2015 3.829 -0.149 -0.276 5.174 -1.104 0.460

(0.323) (0.315) (1.054) (0.954)
Panel B. Socioeconomic Covariates
Population 2018 37,157.175 632.091 277.196 49,752.977 -3,493.443 -7,625.608

(1,678.290) (1,632.440) (6,340.578) (6,226.537)
Population density (per km) 156.120 -6.942 14.405 330.304 -189.168 154.083

(21.701) (18.408) (145.493) (120.164)
GDP pc 2016 (Ms of Pesos) 13.722 0.838 -1.918 16.458 1.028 -1.594

(1.442) (1.610) (2.996) (3.269)
% Poor 2005 45.009 -0.884 0.635 30.115 2.359 -0.194

(1.709) (1.581) (3.101) (2.983)
% Rural Population 2017 55.882 0.269 0.783 32.735 3.670 3.467

(1.884) (1.753) (4.129) (3.787)
Homicide Rate 2017 23.458 2.819 -1.714 24.960 4.625 -1.304

(2.476) (2.486) (3.344) (3.446)
Displaced People 2017 67.071 -2.661 15.629 45.779 4.271 -9.078

(12.622) (12.855) (12.197) (11.516)
Displaced People Received 2017 65.521 4.146 11.224 39.255 -2.407 -5.373

(8.909) (10.167) (9.360) (8.150)
Protests 2014-2018 2.763 0.104 0.141 2.940 1.275* 0.010

(0.225) (0.216) (0.752) (0.856)
Facebook Penetration 2018 0.398 -0.008 -0.025 0.530 0.032 -0.047

(0.024) (0.022) (0.043) (0.041)
Distance to Main Mkt (Kms) 130.091 -1.367 -5.579 94.510 13.017 3.924

(7.680) (7.344) (12.896) (12.801)
Altitude (meters) 1,139.089 75.935 31.316 1,181.616 52.325 16.755

(91.380) (101.004) (189.116) (172.354)
Disconnected Wi-fi spots (=1) 0.475 0.053 0.049 0.534 0.118 -0.066

(0.041) (0.039) (0.093) (0.089)
Panel C. Political Covariates
Santos Vote Share 2014 (%) 47.759 2.092 0.356 48.075 1.613 0.335

(1.761) (1.672) (2.509) (2.461)
Zuluaga Vote Share 2014 (%) 49.535 -2.125 -0.286 48.032 -1.418 -0.344

(1.708) (1.623) (2.336) (2.296)
Mayor Wining Margin 2015 14.079 1.298 -0.557 16.826 -1.059 -4.707

(0.907) (0.876) (4.522) (3.716)
Turnout for Congress 2018 0.504 -0.001 0.003 0.517 -0.008 0.003

(0.007) (0.007) (0.011) (0.010)
Liberals Vote Share 2018 15.481 -1.129 -0.392 13.488 1.660 0.642

(0.919) (0.863) (1.439) (1.441)
Cambio Radical Vote Share 2018 15.243 1.431 0.910 13.570 -0.994 -2.839*

(0.982) (0.953) (1.593) (1.461)
Centro Dem Vote Share 2018 13.094 -1.639* -0.531 15.007 -3.109** 0.138

(0.900) (0.825) (1.493) (1.400)
Partido de la U Vote Share 2018 14.656 -0.065 0.030 14.916 0.355 2.784*

(0.938) (0.894) (1.666) (1.633)
Liberals Vote Share 2018 15.481 -1.129 -0.392 13.488 1.660 0.642

(0.919) (0.863) (1.439) (1.441)
Green Party Vote Share 2018 6.002 0.064 -0.328 4.960 -0.305 -0.392

(0.557) (0.552) (1.031) (0.919)
Polo Vote Vote Share 2018 2.731 -0.110 -0.390* 3.437 0.629 -0.678

(0.245) (0.208) (0.441) (0.502)
Decentes Vote Share 2018 1.205 0.122 -0.118 1.708 -0.072 -0.310

(0.107) (0.094) (0.355) (0.287)
Share Blank Votes 2018 4.596 0.249 -0.623* 6.110 -0.018 -1.276

(0.354) (0.335) (1.277) (1.102)

Notes: This table presents the balance checks for the first experiment in 2018. Columns (1)-(3) use the full sample of 652 municipalities, while columns (4)-(6) use the
sample of 328 municipalities from which we collected responses in the post-treatment survey. Clustered standard errors at the municipality level are shown in parentheses; ***
p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.
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Table 1.17: Covariate Balance - 2019 Experiment

Full Sample Post-Treatment Survey Sample

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Control Group
Mean

Information
vs Control
Difference

Salience
vs Control
Difference

Info + Salience
vs Control
Difference

Letter to Politicians
vs No Letter

Control Group
Mean

Information
vs Control
Difference

Salience
vs Control
Difference

Info + Salience
vs Control
Difference

Letter to Politicians
vs No Letter

Panel A. Previous Reports Covariates
Reports to AG 2018 0.141 0.022 0.005 0.044 -0.136** 0.169 0.013 -0.018 0.017 -0.148**

(0.062) (0.061) (0.070) (0.066) (0.092) (0.087) (0.092) (0.067)
Reports to MOE 2018 0.523 0.082 -0.048 0.014 -0.078 0.599 0.135 -0.109 0.074 -0.168

(0.112) (0.106) (0.109) (0.101) (0.154) (0.137) (0.158) (0.138)
Reports to MOE 2015 3.474 0.318 -0.271 0.083 0.095 3.620 0.608 -0.418 -0.300 -0.357

(0.484) (0.453) (0.495) (0.427) (0.635) (0.501) (0.506) (0.514)
Panel B. Socioeconomic Covariates
Population 2018 27,564.517 638.202 -2,723.354 -1,811.492 -1,110.077 30,161.693 1,553.515 -3,252.330 -2,406.861 -3,766.398

(2,749.538) (2,364.434) (2,449.003) (2,292.049) (3,385.845) (2,932.392) (2,911.201) (2,899.253)
Population density (per km) 108.076 31.476 -9.380 -8.974 13.037 110.553 42.573 -3.403 -15.534 7.938

(26.970) (21.170) (20.233) (16.454) (32.818) (23.373) (22.303) (21.027)
GDP pc 2016 (Ms of Pesos) 14.069 -1.257 -2.310 0.524 2.175 15.624 -1.552 -2.975 2.282 4.553**

(2.175) (1.985) (2.603) (1.447) (3.933) (3.425) (4.671) (2.193)
% Poor 2005 44.958 1.744 1.771 0.685 -3.480 42.656 1.280 -1.886 0.182 -4.223*

(2.261) (2.227) (2.123) (2.127) (2.702) (2.259) (2.361) (2.535)
% Rural Population 2017 52.275 -5.917** -2.614 -0.535 0.578 49.358 -4.483 -1.703 2.204 1.680

(2.566) (2.389) (2.467) (2.347) (2.922) (2.441) (2.692) (2.588)
Homicide Rate 2017 27.132 -3.830 0.208 -2.123 1.119 27.149 -2.000 0.730 -1.944 0.360

(3.113) (3.573) (3.179) (2.848) (3.298) (3.637) (3.213) (3.058)
Displaced People 2017 65.098 -21.705* 22.879 -15.479 -6.614 59.232 -18.196 -1.004 -12.702 -11.072

(12.305) (25.763) (11.930) (17.453) (11.172) (19.198) (11.502) (13.594)
Displaced People Received 2017 40.797 -0.151 28.044 -0.771 -8.497 37.848 -0.592 11.802 3.352 -9.517

(10.726) (21.969) (9.123) (15.444) (9.877) (16.053) (10.342) (12.674)
Protests 2014-2018 1.846 0.150 0.115 0.003 -0.152 1.976 0.342 0.183 0.011 -0.376

(0.323) (0.343) (0.288) (0.304) (0.553) (0.552) (0.355) (0.563)
Facebook Penetration 2019 0.415 0.028 0.032 0.001 0.005 0.473 0.024 0.042 0.012 0.039

(0.032) (0.031) (0.030) (0.029) (0.040) (0.041) (0.037) (0.035)
Distance to Main Mkt (Kms) 123.063 0.650 5.493 -0.813 -9.132 122.342 -3.270 -7.187 -3.950 -7.693

(8.845) (8.721) (10.031) (9.405) (10.126) (9.993) (10.988) (10.162)
Altitude (meters) 1,042.467 118.296 -5.873 25.114 202.730* 1,018.079 91.791 118.457 98.560 200.310*

(182.761) (92.148) (91.560) (117.346) (141.068) (104.464) (107.200) (109.671)
Disconnected Wi-fi spots (=1) 0.479 0.066 0.057 0.041 -0.010 0.526 0.023 0.001 0.032 0.029

(0.058) (0.057) (0.058) (0.055) (0.068) (0.066) (0.067) (0.063)
Panel C. Political Covariates
Santos Vote Share 2014 (%) 49.379 2.445 1.035 -0.162 1.824 47.047 2.450 -0.355 -2.947 0.707

(2.261) (2.268) (2.314) (2.025) (2.640) (2.531) (2.477) (2.350)
Zuluaga Vote Share 2014 (%) 47.902 -2.535 -1.214 0.070 -1.963 50.081 -2.569 0.048 2.740 -0.944

(2.192) (2.200) (2.251) (1.961) (2.556) (2.452) (2.417) (2.279)
Mayor Wining Margin 2015 13.250 0.415 -0.505 -0.169 1.143 13.465 0.306 -0.969 -0.000 0.533

(1.326) (1.135) (1.175) (1.101) (1.702) (1.362) (1.386) (1.387)
Turnout for Congress 2018 0.500 0.020** 0.000 0.009 -0.003 0.498 0.015 0.002 -0.000 -0.010

(0.010) (0.009) (0.010) (0.009) (0.012) (0.010) (0.010) (0.011)
Liberals Vote Share 2018 15.364 -0.913 0.508 0.417 0.664 14.706 -0.267 0.411 0.636 0.645

(1.125) (1.199) (1.140) (1.062) (1.292) (1.311) (1.394) (1.274)
Cambio Radical Vote Share 2018 15.129 0.761 -1.116 -0.217 -1.435 14.675 1.361 -1.166 -0.517 -1.813

(1.356) (1.335) (1.294) (1.229) (1.704) (1.413) (1.365) (1.478)
Centro Dem Vote Share 2018 12.594 -1.634 -1.654 -0.829 0.184 14.089 -1.480 -0.978 0.869 0.604

(1.088) (1.093) (1.123) (0.957) (1.322) (1.334) (1.388) (1.197)
Partido de la U Vote Share 2018 15.174 1.010 -0.058 0.431 -0.590 14.753 -0.890 -0.741 -1.285 -0.681

(1.176) (1.205) (1.167) (1.106) (1.401) (1.330) (1.341) (1.141)
Liberals Vote Share 2018 15.364 -0.913 0.508 0.417 0.664 14.706 -0.267 0.411 0.636 0.645

(1.125) (1.199) (1.140) (1.062) (1.292) (1.311) (1.394) (1.274)
Green Party Vote Share 2018 4.587 0.278 0.585 -0.337 -0.238 4.684 -0.054 -0.161 -0.580 -0.224

(0.608) (0.738) (0.548) (0.660) (0.672) (0.713) (0.631) (0.633)
Polo Vote Vote Share 2018 2.756 -0.248 0.229 -0.307 0.132 2.848 -0.284 0.287 -0.310 0.439

(0.273) (0.403) (0.263) (0.316) (0.341) (0.426) (0.342) (0.275)
Decentes Vote Share 2018 1.302 0.120 0.027 0.169 0.098 1.410 0.147 0.116 0.270 0.063

(0.124) (0.156) (0.150) (0.143) (0.148) (0.187) (0.202) (0.207)
Share Blank Votes 2018 4.470 0.313 -0.210 0.056 -0.088 4.806 0.008 -0.079 0.442 0.374

(0.482) (0.446) (0.442) (0.436) (0.597) (0.540) (0.561) (0.549)
Number of candidates 2019 4.849 -0.114 -0.183 -0.333 -0.177 4.937 -0.081 -0.267 -0.320 -0.316

(0.204) (0.213) (0.203) (0.201) (0.238) (0.232) (0.235) (0.213)

Notes: This table presents the balance checks for the second experiment in 2019. Columns (1)-(5) use the full sample of 681 municipalities, while columns (6)-(10) use the sample of 621 municipalities from which
we collected responses in the post-treatment survey. Clustered standard errors at the municipality level are shown in parentheses; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.
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Table 1.18: Demographic Covariate Balance for Post-Treatment Survey Respondents -
2019 Experiment

(1) (2) (3) (4) (5)

Control Group
Mean

Information
vs Control
Difference

Salience
vs Control
Difference

Info + Salience
vs Control
Difference

Letter to Politicians
vs No Letter

Female (=1) 0.516 0.008 0.038 -0.000 0.017
(0.029) (0.025) (0.026) (0.027)

Age 33.501 -0.918 0.238 -0.128 0.581
(0.676) (0.748) (0.643) (0.667)

Less Than High School (=1) 0.099 0.007 -0.008 0.007 0.023*
(0.016) (0.015) (0.016) (0.014)

High School (=1) 0.357 0.025 -0.009 -0.034 -0.033
(0.028) (0.027) (0.026) (0.026)

More than High School 0.104 -0.017 -0.000 0.015 0.015
(0.016) (0.017) (0.017) (0.015)

Notes: This table presents the balance checks for the demographic characteristics of the respondents of the post-
treatment survey conducted for the second experiment in 2019. Clustered standard errors at the municipality level are
shown in parentheses; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.

Table 1.19: Reports Made to the AG by Status of
Case

Period: 2010-2018 2010-2015 2016-2018

Intermediate Case Stages 820 265 555

(12.41%) (5.84%) (26.80%)

Archived 5616 4136 1480

(85.01%) (91.20%) (71.46%)

Archived (overdue) 5 5 0

(0.08%) (0.11%) (0%)

Decision made - Sanction 43 35 8

(0.65%) (0.77%) (0.39%)

Decision made - Acquittal 75 61 14

(1.14%) (1.35%) (0.68%)

Decision made - Other 47 33 14

(0.71%) (0.73%) (0.68%)

Total 6606 4535 2071

Notes: This table displays the reports about electoral irregularities
received by the AG that were not redirected to other agencies broken
down by the status of the cases opened and by the period in which
the reports were received by the AG. The definition for each of the
status categories is presented in the main text. The percentage share
of reports with respect with total reports in each period is shown in
parenthesis.
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Table 1.20: Summary of Presidential Candidates in 2018

Candidate
Position in

political spectrum Main parties supporting the candidate
% of seats in Congress held

by supporting parties

Duque Right wing Centro Democrático 21.1%

Vargas Center Cambio Radical, Partido de la U and Conser-
vative Party

43.7%

De la Calle Center Liberal Party 17.6%

Petro Left wing Colombia Humana, Alternative Indigenous
and Social Movement, Unión Patriótica, Com-
munist Party

3.6%

Fajardo Center-left Alianza Verde, Polo Democrático Alternativo 9.0%

Notes: This table summarizes the position in the political spectrum of each candidate running in the 2018 presidential
elections, the main parties supporting them and whether we classify them as traditional or not, using the definition
provided in the main text. The last column shows the percentage of seats in Congress, combining both the House of
Representatives and the Senate, held by the coalition of parties supporting each candidate.

Table 1.21: Timing of Irregularities According to Reports

Election Type and Year: Local 2015 Congress 2018

Six or more
days before election After

Six or more
days before election After

Vote Buying 372 514 119 380

(42%) (58%) (24%) (76%)

Public Servants Campaigning 565 172 115 76

(77%) (23%) (60%) (40%)

Fraud in Voter Registration 604 81 27 5

(88%) (12%) (84%) (16%)

Voter Intimidation 224 114 108 114

(66%) (34%) (49%) (51%)

Electoral Fraud 10 86 3 73

(10%) (90%) (4%) (96%)

Notes: This table compares the number of reports made to the MOE about electoral irregularities
occurring six days or more before elections to those occurring after this date broken down by the
five main types of irregularities. The first two columns display the reports for the 2015 local
elections and the last two columns display the results for the 2018 congressional elections. The
percentage share of reports of each type of irregularity is shown in parenthesis.
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Table 1.22: Effects on Voting as Reported in Survey - 2018 Experiment

(1) (2) (3) (4) (5) (6) (7) (8)

Voted (=1)
Non-traditional

vote (=1)
Traditional
vote (=1) Blank votes (=1)

[𝑇𝐹 ] Facebook Ad Treatment -0.024 -0.021 0.076** 0.059* -0.083** -0.070** -0.014* -0.012*

(0.019) (0.019) (0.032) (0.032) (0.035) (0.033) (0.007) (0.007)

[0.248] [0.320] [0.020] [0.092] [0.008] [0.050] [0.006] [0.020]

[𝑇𝐿] Letter to Politicians 0.011 0.014 -0.006 0.003 0.034 0.024 -0.001 -0.001

(0.020) (0.019) (0.031) (0.030) (0.032) (0.031) (0.005) (0.006)

[0.606] [0.518] [0.798] [0.912] [0.326] [0.448] [0.932] [0.834]

Control Mean 0.90 0.90 0.65 0.65 0.29 0.29 0.02 0.02

Sample Size 1029 1029 928 928 928 928 928 928

Selected Controls X X X X

Notes: The outcome in columns 1-2 is an indicator for whether the respondent said he voted in the first round of
presidential elections. In columns 3-4 and 5-6 it is indicator for whether the respondent said he voted for non-traditional
and traditional candidates, respectively. In columns 7-8 it is an indicator for whether the respondent voted blank. For
a discussion on how traditional candidates were defined see the main text. Specifications in even-numbered columns
include the covariates selected using the method method described in Chernozhukov et al., 2015 and Belloni et al.,
2014. Clustered standard errors at the municipality level are shown in parentheses and random inference p-values are
shown in square brackets; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.

Table 1.23: Effects on Vote Shares of Each Candidate - 2018 Experiment

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Non-traditional candidates Traditional candidates

Petro votes (%) Fajardo votes (%) Duque votes (%) Vargas votes (%) De la Calle votes (%)

[𝑇𝐹 ] Facebook Ad Treatment 3.223** 1.426 0.369 0.668 -2.945** -0.746 -0.529 -0.905 -0.164 -0.132
(1.505) (0.884) (0.777) (0.484) (1.423) (0.634) (0.699) (0.567) (0.161) (0.147)
[0.034] [0.114] [0.612] [0.146] [0.030] [0.242] [0.418] [0.124] [0.258] [0.292]

[𝑇𝐿] Letter to Politicians -0.835 -1.021 -0.345 0.690 1.336 1.029* -0.059 -0.566 0.103 0.133
(1.478) (0.813) (0.754) (0.456) (1.356) (0.585) (0.631) (0.512) (0.139) (0.125)
[0.602] [0.224] [0.624] [0.130] [0.332] [0.110] [0.920] [0.282] [0.464] [0.284]

Control Mean 24.06 24.06 13.08 13.08 47.49 47.49 10.53 10.53 2.03 2.03

Selected Controls X X X X X

Notes: The outcomes in this table are the vote shares of each of the five main candidates in the first round of presidential elections. Columns
1-4 use the vote share for non-traditional candidates. Columns 5-10 display use the vote share for traditional candidates. Specifications in
even-numbered columns include the covariates selected using the method method described in Chernozhukov et al., 2015 and Belloni et al.,
2014. Robust standard errors are shown in parentheses and random inference p-values are shown in square brackets; *** p-value < 0.01, **
p-value < 0.05, * p-value < 0.1.
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Table 1.24: Effects on Legal Campaigning - Second Experiment (2019)

(1) (2) (3) (4) (5)

Campaigning Index
Saw Public Speeches
by Candidate (=1)

Received Fliers
About Candidate (=1)

Heard Radio Ads
About Candidate (=1)

Received Social Media Ads
About Candidate (=1)

[𝑇𝐼] Info Message 0.070 0.006 0.031 0.030 0.016
(0.058) (0.022) (0.026) (0.028) (0.026)
[0.030] [0.374] [0.042] [0.256] [0.176]

[𝑇𝑆] Salience Message 0.050 0.026 0.005 0.006 0.018
(0.056) (0.024) (0.023) (0.028) (0.025)
[0.826] [0.086] [0.754] [0.286] [0.946]

[𝑇𝐵] Info and Salience Messages 0.020 0.016 0.003 0.007 0.012
(0.059) (0.023) (0.026) (0.031) (0.024)
[0.016] [0.506] [0.460] [0.004] [0.038]

[𝑇𝐿] Letter to Politicians -0.049 0.006 -0.022 -0.015 -0.021
(0.047) (0.018) (0.019) (0.024) (0.020)
[0.046] [0.530] [0.040] [0.218] [0.078]

Control Mean -0.00 0.34 0.45 0.59 0.65
Sample Size 9615 11375 12248 10952 11904
Test 𝑇𝐼 = 𝑇𝑆, p-value 0.70 0.37 0.25 0.37 0.92
Test 𝑇𝐵 = 𝑇𝑆, p-value 0.59 0.67 0.94 0.97 0.79
Test 𝑇𝐵 = 𝑇𝐼, p-value 0.38 0.64 0.25 0.41 0.88
Test 𝑇𝐿+ 𝑇𝐼+𝑇𝑆+𝑇𝐵

3
= 0, p-value 0.97 0.21 0.62 0.96 0.76

Selected Controls X X X X X

Notes: This table displays the effects of the different interventions performed in the second experiment in 2019 on different metrics of the extent of candidates’
legal campaigning, as measured by citizen’s self-reported witnessing of different types of campaigning. The outcome in columns 2-5 are indicators for whether survey
respondents witnessed each type of campaigning at least once in the week prior to the elections by each candidate. In column 1 the outcome variable is an index composed
of the indicators in the following columns. All specifications include the covariates selected using the method method described in Chernozhukov et al., 2015 and Belloni
et al., 2014. Robust standard errors are shown in parentheses and random inference p-values are shown in square brackets.

Table 1.25: Effects on Additional Survey Outcomes - 2018 Exper-
iment

(1) (2) (3) (4)
Effectiveness of

reporting (z-score)
Easiness of

reporting (z-score)

[𝑇𝐹 ] Facebook Ad Treatment -0.026 -0.032 -0.069 -0.043
(0.070) (0.070) (0.068) (0.063)
[0.702] [0.662] [0.312] [0.466]

[𝑇𝐿] Letter to Politicians 0.110 0.086 -0.056 -0.024
(0.068) (0.067) (0.064) (0.062)
[0.096] [0.256] [0.442] [0.672]

Control Mean -0.00 -0.00 -0.00 -0.00
Sample Size 966 966 966 966

Selected Controls X X

Notes: The outcome in columns 1-2 is a measure of how effective the respondent thinks
reporting is on a scale of 1 to 7, where higher numbers represent the perception that reports
are easier to make, that has been standardized using the mean and standard deviation in
the control group. In columns 3-4 it is a measure of how easy the respondent thinks
reporting is on a scale of 1 to 7, where higher numbers represent the perception that
reporting is easier, and standardized as before. Specifications in even-numbered columns
include the covariates selected using the method method described in Chernozhukov et al.,
2015 and Belloni et al., 2014.Clustered standard errors at the municipality level are shown
in parentheses and random inference p-values are shown in square brackets. Two-sided
p-values of tests of coefficient equality are shown at the end of each panel ; *** p-value <
0.01, ** p-value < 0.05, * p-value < 0.1.
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Chapter 2

State Capacity and Spillovers Across Enforcement

Activities

2.1 Introduction

At least since Weber (1946)’s seminal work on the state apparatus, state capacity has been

often credited as a necessary condition for economic and political prosperity. However, the

specific types of ‘capacities’ that states need to develop to ensure these goals, and their

interrelationship, remain a topic of dispute in the literature.1 In particular, studies have

focused either on the micro analysis of isolated policies, or on the long-term macro evidence

about bundles of policies, ignoring in both cases how different aspects of state capacity and

the enforcement of law and order might evolve organically (Khemani, 2015).

This paper aims to close this gap in the literature by studying the complementarities

existing in the enforcement of anti-corruption and tax compliance initiatives. In particular,

it studies how public audits, which have become a widespread tool to detect and prevent the

diversion of public goods and services, can act as signals about both (1) latent state capacity

and (2) the actual willingness of governments to investigate and sanction illegal activities,

in a way that discourages noncompliance in tax payments.

Indeed, audits and the subsequent actions governments take against malfeasance are

∗I thank the Controladoria Geral da União for providing the data used in this study.
1For instance, authors disagree about the most relevant aspects and manifestations of state capacity

– with some emphasizing the importance of formal institutions, while others emphasize state inputs or
outputs. See Berwick and Christia (2018) for a discussion about this dispute as well as a review in the
broader literature on state capacity.
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salient events that might form citizens’ views about the commitment of governments to en-

force the law. In contexts in which state capacity and willingness to punish illegal activities

are low at baseline, serious audits and strong sanctions to corrupt politicians can lead citi-

zens to update their beliefs about state capacity beyond the enforcement of anti-corruption

strategies to areas such as tax collection and compliance.

This paper provides, to my knowledge, the first evidence about these types spillovers

across enforcement activities, by showing that audits to public servants can increase tax

collection and compliance. I do this in the context of a large-scale public audit program

implemented by the Brazilian federal government in the 2003-2015 period. This program was

implemented through a set of publicly conducted lotteries which determined the municipal

governments that were investigated. Using the random variation in the municipalities which

were audited and the time variation of the program, I estimate the causal effects of these

audits on both federal and municipal tax compliance.

Estimates using both event study and difference in differences approaches reveal that re-

ceiving a random audit increases taxes collected by the federal government by 4.5%. More-

over, this is a long lasting effect, that continues to operate at least nine years after the

occurrence of the audit – although part of the persistence of this shock probably comes from

the fact that sanctions to public servants occur up to ten years after the audits take place.

Whether audits find evidence about corruption also seem to determine the response in tax

collection: audited municipalities in the top tercile of corruption findings drive the results

on tax collection.

These results are robust to a number of robustness checks, including the use of alternative

outcome variables such as taxes per capita or taxes collected as a share of GDP. Given that

Colonelli and Prem (2020) show that economic activity increases after these audits occurred,

this last outcome provides evidence that the increase in taxes collected exceeds the increase

in the tax base generated by the growing economic activity.

In contrast to these effects on federal taxation, taxes collected at the municipality level

are unaffected by audits. This suggests that the administration level matters in determining

the impact of audits on taxes. Given that audits are executed at the federal level, this

suggests that the effect of audits on tax collection might operate through two different
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channels. First, they might increase the salience and information of audited municipalities

to the federal tax agency, which might increase enforcement in these locations. Second, as

suggested previously, the audits might signal to taxpayers the capacity and intention of the

federal government to enforce tax compliance in a way that increases their payments.

I provide two pieces of evidence in favor of the latter channel. First, I show that past

audits also increase the tax collection in neighboring municipalities by about 2%. Since

information about audits and their consequences can flow across administrative borders,

this provides evidence that is not differential enforcement in audited places, but rather

information about the audits which leads to an increase in tax revenue. Second, I show

that access to local media, such as local TV and radio stations, leads to stronger effects of

past audits on tax collection. Since information about the audits and their results is more

readily available in municipalities with these types of media, these findings suggest that local

information about the audits – rather than information collected by the federal government

– is an important mediator in determining the effects of audits on tax collection.

This paper is related to three main strands in the literature. First, it is related to the

literature about the determinants of tax capacity and compliance.2 A number of studies

have examined the direct effect of tax audits on the compliance of the audited individuals

(J.Kleven et al., 2011; DeBacker et al., 2018; Advani et al., 2017), yet others have additionally

studied the spillover effects of enforcement on neighboring taxpayers (Rincke and Traxler,

2011; Pomeranz, 2015; Drago et al., 2015). This paper contributes to this literature by

providing, to my knowledge, the first evidence about spillovers of enforcement across types

of compliance activities, from malfeasance of public servants to compliance of taxpayers.

In doing so, it highlights the importance of taxpayers beliefs about state capacity and the

governments’ commitment to law enforcement in deciding their decision on tax compliance.

Second, this study is related to the broad literature on state capacity building in devel-

oping contexts.3 In particular, the results in this study echo papers that have highlighted

the complementarities in state capacity building across geographic and administrative units

2See Pomeranz and Vila-Belda (2019) for a recent review of this literature with a focus on experimental
and quasi-experiment evidence.

3See Berwick and Christia (2018) for a recent review of both empirical and conceptual work in this large
area of study.
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(Tella and Schargrodsky, 2004; Acemoglu, García-Jimeno, et al., 2015), as well as across

public servants.(Muralidharan and Sundararaman, 2011) In line with these papers, the re-

sults in this paper show that increasing state capacity in one area might generate spillovers

on other activities. In contrast to these papers, however, the mechanism suggested here

emphasizes the importance of citizens’ beliefs about state capacity overall, and not just the

actual enforcement of this capacity.

Finally, this study is related to the literature studying the effects of public audits, in

general, and to the Brazilian audit lottery program, in particular. These papers have studied

the impact of audits (or audit risk) on corruption (Olken, 2007; Lichand et al., 2016; Bobonis

et al., 2016; Avis et al., 2018; Zamboni and Litschig, 2018; Gerardino et al., 2019), on firms

and economic activity (Giannetti et al., 2017; Colonelli and Prem, 2020) and on political

accountability (Ferraz and Finan, 2008; Chong et al., 2015; Larreguy et al., 2014), but they

have otherwise not studied the role of these audits as signals of state capacity, which is the

focus of this paper.

The remainder of the paper is organized as follows. Section 2.2 explains the Brazilian

lottery audit program, it gives a description of the local tax system, and it provides the

sources of the data used. Section 2.3 presents the main results, while Section 2.4 provides

evidence about the mechanisms at work. Finally, Section 2.5 concludes.

2.2 Background and Data

2.2.1 Random Audits

In 2003 the Brazilian federal government created the Controladoria Geral da União (CGU)–

the General Comptroller of the Union –, a centralized and independent agency in charge of

combating corruption at all levels of administrative decentralization. Since its creation, the

CGU launched a lottery program to audit the use of federal funds in municipal governments.

Conducted publicly, in each of these lotteries a predefined number of municipalities per

state were chosen to participate in the program. All municipalities with less than 500’000
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inhabitants were included in the lotteries.4

As shown in Figure 2.2.1, the number of audited municipalities per year has been decreas-

ing over time, with 400 municipalities audited at the peak of the program in 2004, to only

60 in the latest edition of the lottery in 2015. Beginning in 2016, the CGU began selecting

locations for audits based on ‘vulnerability scores’ which determine which municipalities are

more prone to corruption based on previous data, instead of relying on random lotteries.

Given that random assignment of audits constitutes the essence the identification strategy

used in this paper, henceforth I will only focus on the audits chosen through lotteries in the

2003-2015 period. Over this period, 1919 different municipalities have been audited5, which

represent 35% of the total municipalities in the country. Moreover, several municipalities

have been audited more than once, and up to a maximum of four times.

Once chosen, each municipality is sent a team of 10-15 auditors that are assigned to

investigate the use of federal funds on a specific set of spending in specific sectors (i.e.

food for public schools, infrastructure construction, etc...). The specific sectors chosen to

be audited changed across lotteries, but they remained constant within the given set of

municipalities audited in that particular lottery.

The results of the audits were sent to the central office of the CGU in Brasilia and they

were publicly shared online through their web-page. The dissemination of these results has

been a valuable asset in prosecuting corrupt politicians, as the federal police and prosecutors

have used this information to put forward conviction cases. As documented by Avis et al.

(2018), random audits have in fact increased the probability of legal action against public

officials by 20% in selected municipalities.

2.2.2 Taxation

The Brazilian tax system involves a complex set of taxes that are layered and collected in

a decentralized way at the federal, state and municipal levels. Federal taxes represent by

far the largest amount of taxes collected, with 69% of collection, while states and municipal

4This criteria varied slightly in later lotteries. I use this criteria to define the main study sample.
5In 2012, 36 selected municipalities were not audited due to a strike of CGU workers. This explains

the difference in the number presented here to the number of audited municipalities reported by Avis et al.
(2018).

105



Figure 2.2.1: Municipalities Audited by Year
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Notes: This figure displays the number of municipalities chosen to be randomly au-
dited by the CGU for each year.
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taxes represent 25% and 6%, respectively. While Brazil has one of the highest tax revenues in

the world, with approximately 40% of GDP being taxed, tax evasion and avoidance remains

an important issue.

At the federal level, the Receita Federal do Brasil (RFB) - the Internal Revenue Service

in Brazil - is the main agency in charge of collecting taxes and customs. Individuals and

legal entities are required to register before the RFB and are assigned a taxpayer number.

The main taxes levied at the federal level are income taxes on both individuals and corpo-

rations, social security contributions, taxes on production of manufactured goods, financial

transactions, exports and imports and on gross revenue.

At the municipal level, the most important taxes are the sale tax on services, urban

property and transfers. Municipal governments sets many of these taxes rates locally, and

considerable variation occur between municipalities.

2.2.3 Data and Sources

The main outcome of interest will be taxes and tariffs collected at the federal and the

municipal levels per year. Taxes at the state level are not publicly available so I leave their

analysis for future work.

At the federal level, I use the total tax revenues collected per municipality by the RFB,

net of contributions to social security.6 These data are available for the 2005-2018 period,

so only variation in random audits posterior to 2005 will be used in the analysis.

At the municipality level, I use the total municipal tax revenues reported in Sistema de

Informações Contábeis e Fiscais do Setor Público Brasileiro (Siconfi) – the Fiscal and Ac-

counting Information System –, a database managed and collected by the National Treasury

from the reports submitted by municipal governments. I use data from 2000 to 2018, since

previous data is incomplete or is not harmonized with posterior information.

The main explanatory variable consists of an indicator of whether a municipality was

selected by the CGU’s lotteries to audited in the past. I also construct measures of how

6Results are similar, but smaller in magnitude without netting out social contributions. This might be
due to the fact that social contributions depend on salaries which might be stickier and less responsive to
information such as audits.
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many corruption findings were reported by each audit using a database constructed by

the CGU in the 2006-2016 period. This data base gives details of all the findings in each

audit, and categorizes them as either (1) an case of mismanagement, (2) a case of moderate

corruption, (3) a case of severe corruption. Following Avis et al. (2018) I consider the two

former categories as cases of corruption findings. I use the total number of corruption findings

to check for heterogeneity of the effects of audits across their different levels of corruption

in a similar spirit to Ferraz and Finan (2008), Zamboni and Litschig (2018) and Avis et al.

(2018).

As a measure of sanctions occurring after an audit, I construct data on public servant

convictions using the Cadastro Nacional de Condenações Cíveis por ato de Improbidade

Administrativa e Inelegibilidade. This online database lists all public servants which have

been penalized by any judicial authority for acts of misconduct, including acts of corruption,

which are the most likely to be affected by the audits studied here. I data scrapped this

data in early 2019, so it includes data on convictions in the 2003-2018 period.

Finally, I use data on municipal population and GDP per year collected by the Brazilian

Institute of Geography and Statistics (IBGE) to compute per capita tax collected and tax

collected as a share of GDP, as alternative outcome variables. I also collected data on local

community radio and TV stations from the IBGE’s 2006 Perfil dos Municípios Brasileiros

survey.

Table 2.1 presents summary statistics for the main variables used in the analysis using

municipality-years as the main unit of observation. The median municipality-year collected

approximately one million reals in federal taxes, which are approximately 200 thousand dol-

lars, and represent 10% of GDP or 20 dollars per capita. Municipal taxes are approximately

60-80% of federal taxes. As can be seen in this table, these variables have a long tail, with

means and maximum values extremely larger than median values, which warrants the use of

logarithmic transformations in the following analysis.

On average 22% of municipality-year observations have been audited before in the study

period, and over 60% of municipality-years are neighbors to municipalities that have received

audits in the past. Approximately 43% municipalities have access to local media and over

21% have had public servants convicted for misconduct.

108



2.3 Main Results

2.3.1 Event Study Estimates

I begin by examining the dynamics of federal and municipal tax collection before an after an

audit using an event study approach. More precisely, I use the sub-sample of municipalities

that where ever audited an estimate the following regression:

log(𝑦𝑚𝑠𝑡) =
𝐾∑︁

𝜏=−𝑘

𝛽𝜏1 {𝑌 𝑒𝑎𝑟𝑠_𝑡𝑜_𝑎𝑢𝑑𝑖𝑡𝑚𝑠𝑡 = 𝜏} + 𝜑𝑚 + 𝜃𝑠𝑡 + 𝜖𝑚𝑑𝑡 (2.1)

where the outcome variable is the logarithm of the outcome variable 𝑦 in municipality 𝑚,

in state 𝑠 and year 𝑡, and 1 {𝑌 𝑒𝑎𝑟𝑠_𝑡𝑜_𝑎𝑢𝑑𝑖𝑡𝑚𝑠𝑡 = 𝜏} are indicator variables for the years

remaining for municipality 𝑚 to get an audit, for the year spanning from −𝑘 to 𝐾, and

I normalize the year before the occurrence of the audit as zero. Since some municipalities

were audited several times, I measure the years to the first audit only. Parameters 𝜑𝑚 and

𝜃𝑠𝑡 represent fixed effects at the municipality and state×year levels, and 𝜖𝑚𝑑𝑡 represents an

error term which captures unobserved determinants of tax collection.

Panel (a) of Figure 2.3.2 reports the estimates of coefficients {𝛽𝜏}11𝜏=−9 when using the

logarithm of the tax collected by the RFB as an outcome variable, and it displays the 95

percent confidence intervals using the two-way clustered standard errors at municipality and

year clusters proposed by Cameron et al. (2011), which account for auto-correlation of errors

across municipalities and years simultaneously. Coefficient 𝛽−1 is normalized to be zero, so

all coefficients can be read as deviations with respect to the year before the audit.

As seen in this figure, collected federal taxes remain relatively constant and statistically

indistinguishable before an audit – which provides evidence of the parallel trends assumption

which will be the key assumption in the difference in difference framework used in the next

section– but they start to grow after the audit occurs, up to a maximum of almost a 5%

increase in the fifth year after the audit (p-value< 0.05), and they revert back to their

previous levels.

This inverted U-shape in the effects of audits can potentially be explained by the fact
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that the results of tax audits can take some time to be released, and subsequent action and

sanctions on public servants can take several years to process. This in turn means that

taxpayers will only learn about the sanctions caused by the audits in a delayed fashion. To

illustrate this, Figure 2.3.3 estimates equation (2.1) using an indicator for whether any public

servant has been convicted before as an outcome variable, and it plots coefficients {𝛽𝜏}11𝜏=−9

as before. As shown in this figure, the probability of a conviction following an audit increases

steadily throughout the 10 years after the audit.

Finally, panel (b) of Figure 2.3.2 repeats this same exercise for municipal tax collection.

As seen in this graph, municipal taxes remain constant and are statistically indistinguishable

throughout the period before and after the audits.

2.3.2 Difference in Differences Estimates

While the event study approach provides a convenient way of summarizing the before and

after audit comparisons within municipalities, it does not provide a control group which

is not audited at any point in time. In order to extend the analysis for this possibility,

I now turn to a difference in differences approach. In particular, I estimate the following

specification:

log(𝑦𝑚𝑠𝑡) = 𝛽𝐴𝑢𝑑𝑖𝑡𝑒𝑑_𝐵𝑒𝑓𝑜𝑟𝑒𝑚𝑠𝑡 + 𝜑𝑚 + 𝜃𝑠𝑡 + 𝜖𝑚𝑑𝑡 (2.2)

where 𝐴𝑢𝑑𝑖𝑡𝑒𝑑_𝐵𝑒𝑓𝑜𝑟𝑒𝑚𝑠𝑡 is an indicator variable that takes the value of one if munici-

pality 𝑚 has been audited before year 𝑡, and zero otherwise. In my preferred specifications

I include state×year fixed effects (𝜃𝑠𝑡), but I also present alternative specifications with only

year fixed effects for comparison. As before, I use two-way clustered standard errors at the

municipality and year levels.

Table 2.2 reports the estimates of different specifications of equation (2.2) using federal

tax collected as an outcome variable and the full set of municipalities as a sample. Column

(1) reports the estimates in a specification using only year fixed effects, which amount to

approximately a 7% increase in taxes collected (p-value< 0.01). Importantly, this effect
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Figure 2.3.2: Tax Collection Before and After Audit
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Notes: This figure plots the logarithm of total taxes collected per municipality before
and after an audit occurs in a given municipality, once municipality and year× state
dummies are taken into account. Panel (a) displays the results for federal taxes
and Panel (b) displays the results for municipal taxes collected. Taxes in the year
before the occurrence of the audit are normalized to zero. 95 percent confidence
intervals using two-way clustered standard errors at the municipality and year levels
are displayed by dashed lines. Section 2.3.1 explains the approach in more detail.
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Figure 2.3.3: Probability of Conviction Before and After Audit
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Notes: This figure plots the probability of having at least one public servant convicted
per municipality before and after an audit occurs in a given municipality, once munici-
pality and year× state dummies are taken into account. The probability of conviction
in the year prior to the ocurrence of the audit is normalized to zero. 95 percent con-
fidence intervals using two-way clustered standard errors at the municipality and year
levels are displayed by dashed lines. Section 2.3.1 explains the approach in more detail.
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does not change if we consider per capita taxes or taxes as a share of GDP (as shown in

panels A and B). As mentioned in Section 2.2, while municipalities are audited randomly

within states, the number of municipalities per state is not random, and thus accounting

for trends within states is important for identification. To address this concern, in column

(2) I include state×year fixed effects, which slightly decreases the estimate of an audit to

4%-5%. As a robustness check, column (3) introduces a an interaction of an indicator for

whether each municipality was ever audited with a time trend. The estimated coefficient for

this interaction is a precise zero which constitutes suggestive evidence that the parallel trend

assumption is met. Moreover, the estimate of the effect of previous audits remains virtually

unchanged with respect to specification in column (2).

In columns (4)-(6) I repeat this exercise restricting the sample only to the set of munici-

palities that were audited at a certain point in time. This mirrors the strategy in Ferraz and

Finan, 2008 and Avis et al. (2018), which might lead to a more comparable sample in terms

of treated and control municipalities. As seen in this table, the results remain the same

to when the full sample is used, with the exception that there is no difference between the

estimates using different fixed effects. To put these numbers in perspective, this represents

a increase in tax collection of approximately 42 thousand reals – or 8300 dollars – for the

median municipality.

Colonelli and Prem (2020) show that audits increase economic activity in this same

context, which could be one reason why taxes increase. However, as seen in in this table,

estimates using taxes collected as a share of GDP also show estimates of the same magnitude,

alleviating this concern.

Table 2.3 reports the result of repeating this exercise using municipal tax collection as an

outcome variable. In all specification this yields small and statistically insignificant estimates

of the effects of audits on municipal tax collection. In fact, in specification using state×year

or mesoregion×year fixed effects these estimates are negative (and very small).

2.3.3 Effects of Corruption Findings

The results from the previous section show that the average audit generated an increase in

federal tax collected of approximately 4.5%. This estimate does not however differentiate
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the effects of audits which in fact found evidence about corruption from audits that did not.

To asses the possibility of these differential effects, I now classify audits according to the

number of corruption findings. More precisely, I create indicators for whether audits in each

year7 are in first, second of third tercile of corruption findings and I use these indicators

as explanatory variables in equation (2.2). Although these different treatment arms are not

random, and thus cannot be interpreted causally, they provide evidence of the mechanisms

linking audits to tax collection.

Table 2.4 reports the estimated effects of these different audit findings using federal col-

lected taxes as an outcome variable.8 Across all specifications and outcome variables, the

audits in the top tercile of corruption findings are associated to larger increases in federal

taxes collected than the audits with corruption findings in the lower terciles. These differ-

ences are, however, only significantly different (p-value< 0.01) for the specifications including

only year fixed effects, and some of the specifications using tax collection as a share of GDP

(columns 8 and 9).

The estimates suggest that audits in the top tercile of corruption findings increase tax

collection by 5-6% (p-value< 0.05), while audits in the lower terciles have smaller effects that

are in most cases not statistically different from zero - and this is irrespective of whether

total, per capita or taxes as a share of GDP are used as an outcome variable. Interestingly,

most of the coefficients of the bottom tercile of corruption tercile of corruption findings are

larger than the ones in the middle tercile, suggesting that information about low corruption

might also increase tax collection.

These findings suggest that audits revealing large corruption findings might lead to higher

tax collection than audits without substantial findings. However, it is unclear whether this

has to do directly with the information about corruption or whether it has to do with the

fact that sanctions to corrupt politicians are more likely to occur in these places.

7As explained in Section 2.2 lotteries in different years inspected different sectors and thus the relative
number of corruption findings might differ each year. For this reason, calculating terciles of corruption
findings in each different year seems like a more appropriate choice than calculating the terciles across all
years.

8In unreported results I find that municipal tax collection does not differ between the different levels of
corruption findings.
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2.4 Mechanisms

The effect of audits on tax collection that I have shown evidence about so far can operate

through two different channels. First, it might occur because information about audits (and

their results) might inform citizens about the federal governments’ capacity to enforce the

law, and thus it might increase citizens’ compliance with taxes. Second, it might occur be-

cause audits performed by the CGU might bring the attention of the RFB about wrongdoing

in these municipalities in a way that increases their enforcement efforts.

In this section I provide suggestive evidence about the former channel by showing that

the flow of local information about the audits is a key channel in determining the effect of

audits on tax collection. I do so by providing evidence that (a) municipalities neighboring

audited municipalities also see an increase in taxes collected, and (b) that local media such

as radio and TV stations is an important determinant of the effect of audits on tax collection.

2.4.1 Spillovers

Federal audits and the subsequent consequences of their results are salient events that might

affect not only the municipalities receiving the audits, but also their neighboring municipal-

ities.9 If this is the case, the estimates presented in the last section might constitute lower

bounds on the effects of receiving audits.

Table 2.5 studies this possibility by adding as an explanatory variable an indicator that

takes the value of one if a given municipality has a neighboring municipality that has received

an audit in the past. Given the random assignment of audit lotteries, this effect can be

interpreted causally. Moreover, approximately 60% of municipalities in the sample have

had a least one neighbor audited in the past, which provides substantial power for this

variable. As seen in this table, having a neighboring municipality receiving an audit in the

past increases federal tax collection by 2-3%, and this effect is statistically significant once

year×state fixed effects are included (p-value< 0.10). On the other hand, the main effects

of having received an audit are not affected in either magnitude or significance.

9Ferraz and Finan (2008) and Avis et al. (2018) provide anecdotal evidence about the flow and impact
of information of audits across municipal borders.
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Overall, these results suggest that information about the audits performed on neighboring

municipalities increases taxes collected in places that did not themselves experience audits.

2.4.2 Heterogeneous Effects of Local Media

I now examine whether audits have a stronger effects on tax collection in places with local

community radio and TV stations, which might facilitate the flow of information about the

audits and their findings. Community radio and TV stations are non-profit radio stations

that cover local political and cultural news, which began to be licensed by the federal govern-

ment since 1998 (Varjão, 2020). In 2006 approximately half of municipalities in Brazil had

either a community TV or radio station. In contrast to commercial TV and radio stations

– which are used to test the heterogenous effects of audits by Ferraz and Finan (2008) and

Avis et al. (2018) – community stations are more likely to discuss local news such as the

occurrence and results of audits.10

In practice, I estimate the following version of equation (2.2) which includes heterogeneous

effects:

log(𝑦𝑚𝑠𝑡) = 𝛼𝐴𝑢𝑑𝑖𝑡𝑒𝑑_𝐵𝑒𝑓𝑜𝑟𝑒𝑚𝑠𝑡 + 𝛾𝐴𝑢𝑑𝑖𝑡𝑒𝑑_𝐵𝑒𝑓𝑜𝑟𝑒𝑚𝑠𝑡 × 𝐿𝑜𝑐𝑎𝑙_𝑀𝑒𝑑𝑖𝑎𝑚 + 𝜑𝑚

+ 𝜃𝑠𝑡 (𝐿𝑜𝑐𝑎𝑙_𝑀𝑒𝑑𝑖𝑎𝑚) + 𝜖𝑚𝑑𝑡 (2.3)

where 𝐿𝑜𝑐𝑎𝑙_𝑀𝑒𝑑𝑖𝑎𝑚 is an indicator for whether municipality 𝑚 has either a local com-

munity TV or radio station, and 𝜃𝑠𝑡 (𝐿𝑜𝑐𝑎𝑙_𝑀𝑒𝑑𝑖𝑎𝑚) are year×state fixed effects that vary

also for municipalities with and without local media.11

Table 2.6 presents the estimates of different versions of equation (2.3) using federal taxes

collected as an outcome variable. Columns (1) and (2) show large, but noisy estimates of

𝛾 that are not statistically different from zero. However, in column (3), when we include

10For instance, Varjão (2020) shows that the creation of community radio stations increased the political
accountability of mayors in education spending, which suggests the widespread use of these stations to discuss
local policy news.

11Including separate year×state fixed effects for municipalities with and without local media leads to
estimates of 𝛾 equivalent to the differences in 𝛽 when estimating equation 2.2 on the subsamples with and
without local media.
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a linear time trend that varies both with municipalities which were ever audited and with

the presence of local media, the estimate for 𝛾 becomes significant (p-value < 0.05), and the

estimate of 𝛽 is close to zero and is not statistically significant. Similarly, when using only

the sample of municipalities which were ever audited, we see in columns (4) and (5) that

the estimate of 𝛾 is large – implying an increase of tax collection of 6-10% – and significant

(p-value < 0.05). This suggest that the audits had the effect of increasing taxes collected

particularly in places with local media media, which might have facilitated the transmission

about audits and their findings about corruption.

2.5 Conclusion

This paper provides evidence that displays of strong enforcement of anti-corruption pro-

grams generate positive spillovers on tax collection. Exploiting the time and geographical

variation of a large-scale audit lottery program in Brazil I show that public audits cause a

substantial increase in the federal taxes collected, but have no effect on municipal taxes. I

show suggestive evidence that this effect works by updating citizens’ beliefs about the fed-

eral government’s capacity and commitment to enforce the law, not only the specific area of

anti-corruption efforts, but also in tax compliance.

These findings suggest that there are important complementarities in state capacity build-

ing, and that these complementarities operate through citizens’ beliefs and perceptions about

state capacity. From a policy perspective, this implies that governments’ efforts to expand

their state capacity in certain areas might signal their commitment to enforce the law, in

a way that might generate multiplier effects that spillover to other areas. Moreover, the

findings about the mechanisms of these effects highlight the importance of citizens’ beliefs

about state capacity in guaranteeing compliance with law and order.

There are several areas of future research left open by this paper. Importantly, collecting

data about specific taxes and constructing direct measures of tax evasion and compliance

might help in understanding the margin on which audits increase tax collection in this setting.

For instance, previous literature ha emphasized the importance of third-party reporting in

tax compliance. Types of taxes that are already susceptible to this type of reporting might
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be relatively unaffected by signals about enforcement such as audits, but other taxes might

be more affected (Pomeranz, 2015).

Similarly, studying quasi-experimental variation in media access or information about the

public audit results might help to understand better the role of information in determining

the effects of audits on tax collection. Varjão (2020)’s use of geographical and time variation

in the creation of community radios in Brazil can be, in this sense, a natural extension of

the work presented here.
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2.6 Tables

Table 2.1: Summary Statistics

(1) (2) (3) (4) (5)

Mean Median Standard Deviation Min Max

Federal Taxes

Taxes Collected by RFB (Millions of reals) 15.257 0.948 76.376 0.000 3555.633

Taxes Collected by RFB per capita (Hundreds of reals) 3.066 1.046 5.898 0.001 161.546

Taxes Collected by RFB / GDP (%) 17.186 10.083 18.461 0.005 99.980

Municipal Taxes

Taxes Collected by Municipality (Millions of reals) 5.106 0.639 24.896 0.000 1257.153

Taxes Collected by Municipality per capita (Hundreds of reals) 1.223 0.655 1.819 0.000 52.860

Taxes Collected by Municipality / GDP (%) 9.424 7.823 7.378 0.000 99.988

Other Variables

Audited Before t (=1) 0.221 0.000 0.415 0.000 1.000

Neighbors Audited Before t (=1) 0.630 1.000 0.483 0.000 1.000

Local Media (=1) 0.434 0.000 0.496 0.000 1.000

Conviction Before t (=1) 0.214 0.000 0.410 0.000 1.000

Notes: This table displays summary statistics for the main variables used in the analysis.
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Table 2.2: Effects of Audits on Federal Tax Collection

(1) (2) (3) (4) (5)

Panel A. Log (Taxes Collected by RFB)

Audited Before t (=1)

Ever Audited × t 0.005
(0.004)

Observations 77235 26805
Number of municipalities 5522 1917

Panel B. Log (Taxes Collected by RFB Per Capita)

Audited Before t (=1)

Ever Audited × t 0.005
(0.004)

Observations 77235 26805
Number of municipalities 5522 1917

Panel C. Log (Taxes Collected by RFB / GDP)

Audited Before t (=1)

Ever Audited × t 0.002
(0.004)

Observations 71722 24891
Number of municipalities 5522 1917

Sample All All All
Ever

Audited
Ever

Audited
Municipality FEs X X X X X
Year FEs X X
State × Year FEs X X X

Notes: This table reports the estimated effects of an audit on federal tax
collection. Columns (1)-(3) display the estimates using the full sample of
municipalities, and columns (4)-(5) display the estimates using the subsample
of municipalities that were audited at least once during the study period. The
outcomes in Panel A, B and C are the logarithm of the total taxes collected
by the RFB, the log of the per capita taxes collected by the RFB and the
logarithm of the taxes collected by the RFB as a proportion of municipal
GDP, respectively. Two-way clustered standard errors at the municipality
and year levels are shown in parentheses; *** p-value < 0.01, ** p-value <
0.05, * p-value < 0.1.
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Table 2.3: Effects of Audits on Municipal Tax Collection

(1) (2) (3) (4) (5)

Panel A. Log (Taxes Collected by Municipality)

Audited Before t (=1) -0.008 -0.010
(0.014) (0.015)

Ever Audited × t

Observations 96552 29699
Number of municipalities 5528 1917

Panel B. Log (Taxes Collected by Municipality Per Capita)

Audited Before t (=1) -0.006 -0.010 -0.007 0.003
(0.014) (0.012) (0.015) (0.015)

Ever Audited × t -0.000
(0.001)

Observations 96552 85765 29699 29699
Number of municipalities 5528 5522 1917 1917

Panel C. Log (Taxes Collected by Municipality / GDP)

Audited Before t (=1) -0.010 -0.003
(0.013) (0.014)

Ever Audited × t

Observations 85753 27832
Number of municipalities 5527 1917

Sample All All All
Ever

Audited
Ever

Audited
Municipality FEs X X X X X
Year FEs X X
State × Year FEs X X X

Notes: This table reports the estimated effects of an audit on municipal tax collec-
tion. Columns (1)-(3) display the estimates using the full sample of municipalities,
and columns (4)-(5) display the estimates using the subsample of municipalities
that were audited at least once during the study period. The outcomes in Panel
A, B and C are the logarithm of the total taxes collected by municipalities, the log
of the per capita taxes collected by municipalities and the logarithm of the taxes
collected by the municipalities as a proportion of municipal GDP, respectively.
Two-way clustered standard errors at the municipality and year levels are shown
in parentheses; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.
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Table 2.4: Effects of Audits on Federal Tax Collection By Percentile of Corruption

Log of Taxes Collected
by RFB

Log of Taxes Collected
by RFB Per Capita

Log of Taxes Collected
by RFB / GDP

(1) (2) (3) (4) (5) (6) (7) (8) (9)

p66-p100: Audited Before t (=1) 0.178*** 0.061** 0.060** 0.164*** 0.062** 0.062** 0.153*** 0.062** 0.067**

(0.033) (0.025) (0.027) (0.032) (0.025) (0.027) (0.031) (0.025) (0.028)
p33-p66: Audited Before t (=1) 0.053* 0.022 0.022 0.056* 0.028 0.027 0.025 -0.000 0.005

(0.030) (0.027) (0.028) (0.030) (0.027) (0.029) (0.025) (0.023) (0.025)
p0-p33: Audited Before t (=1) -0.009 0.044 0.044 -0.006 0.042 0.042 0.013 0.048* 0.054*

(0.028) (0.029) (0.031) (0.029) (0.030) (0.032) (0.027) (0.027) (0.029)
Ever Audited × t 0.000 0.000 -0.001

(0.002) (0.002) (0.002)

Observations 77228 77228 77228 77228 77228 77228 71715 71715 71715
Number of municipalities 5521 5521 5521 5521 5521 5521 5521 5521 5521
Test p66-p100 = p33-p66, p-value 0.01 0.28 0.28 0.01 0.33 0.33 0.00 0.07 0.07
Test p66-p100 = q0-q33, p-value 0.00 0.64 0.64 0.00 0.58 0.58 0.00 0.67 0.68
Test p33-p66 = p0-p33, p-value 0.16 0.58 0.58 0.16 0.72 0.72 0.76 0.20 0.19

Municipality FEs X X X X X X X X X
Year FEs X X X
State × Year FEs X X X X X X

Notes: This table reports the estimated effects of an audit on federal tax collection separately by terciles of corruption findings.
Corruption findings are classified between centile 0 and 33, centile 33 and 66 and centile 66 and 100. The outcome in columns (1)-(3) is
the logarithm of the total taxes collected by the RFB, in columns (4)-(6) it is the log of the per capita taxes collected, and in columns
(7)-(9) it is the logarithm of the taxes collected. Two-way clustered standard errors at the municipality and year levels are shown in
parentheses; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.

Table 2.5: Spillover Effects of Audits on Federal Tax Collection

Log of Taxes Collected
by RFB

Log of Taxes Collected
by RFB Per Capita

Log of Taxes Collected
by RFB / GDP

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Audited Before t (=1) 0.078*** 0.051** 0.052** 0.078*** 0.053** 0.055** 0.065*** 0.042** 0.049**

(0.020) (0.018) (0.021) (0.020) (0.018) (0.021) (0.018) (0.016) (0.019)
Neighbors Audited Before t (=1) 0.022 0.032** 0.032** 0.019 0.024* 0.025* 0.017 0.021* 0.021*

(0.014) (0.012) (0.012) (0.014) (0.012) (0.012) (0.012) (0.011) (0.011)
Ever Audited × t -0.000 -0.000 -0.001

(0.002) (0.002) (0.002)

Observations 77258 77258 77228 77258 77258 77228 71740 71740 71715
Number of municipalities 5526 5526 5521 5526 5526 5521 5526 5526 5521

Municipality FEs X X X X X X X X X
Year FEs X X X
State × Year FEs X X X X X X

Notes: This table reports the estimated effects of a neighboring municipality getting an audit on federal tax collection. The outcome in
columns (1)-(3) is the logarithm of the total taxes collected by the RFB, in columns (4)-(6) it is the log of the per capita taxes collected,
and in columns (7)-(9) it is the logarithm of the taxes collected. Two-way clustered standard errors at the municipality and year levels
are shown in parentheses; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.
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Table 2.6: Heterogeneous Effects of Local Media Availability

(1) (2) (3) (4) (5)

Panel A. Log (Taxes Collected by RFB)

Audited Before t (=1) 0.050* 0.032 0.011 0.002 0.011
(0.027) (0.025) (0.026) (0.027) (0.027)

Audited Before t (=1) × Local Media (=1) 0.057 0.041 0.078** 0.102** 0.082**

(0.033) (0.031) (0.035) (0.040) (0.037)
Ever Audited × t 0.004

(0.003)
Ever Audited × Local Media (=1) × t -0.007

(0.004)

Observations 77258 77244 77214 26798 26784
Number of municipalities 5526 5525 5520 1916 1915

Panel B. Log (Taxes Collected by RFB Per Capita)

Audited Before t (=1) 0.047* 0.032 0.014 0.009 0.015
(0.026) (0.025) (0.026) (0.027) (0.027)

Audited Before t (=1) × Local Media (=1) 0.063* 0.047 0.077** 0.098** 0.080**

(0.033) (0.031) (0.035) (0.039) (0.037)
Ever Audited × t 0.003

(0.003)
Ever Audited × Local Media (=1) × t -0.006

(0.004)

Observations 77258 77244 77214 26798 26784
Number of municipalities 5526 5525 5520 1916 1915

Panel C. Log (Taxes Collected by RFB / GDP)

Audited Before t (=1) 0.052** 0.034 0.018 0.017 0.023
(0.023) (0.022) (0.022) (0.023) (0.023)

Audited Before t (=1) × Local Media (=1) 0.028 0.018 0.058* 0.068* 0.052
(0.029) (0.027) (0.030) (0.034) (0.031)

Ever Audited × t 0.003
(0.003)

Ever Audited × Local Media (=1) × t -0.008**

(0.004)

Observations 71740 71727 71702 24884 24871
Number of municipalities 5526 5525 5520 1916 1915

Sample All All All
Ever

Audited
Ever

Audited
Municipality FEs X X X X X
Year FEs X X
State × Year FEs X X X

Notes: This table reports the heterogeneous effects of a municipality getting an audit on federal tax
collection depending on whether the municipality has access to local media or not. Local media is an
indicator that takes the value of one if the municipality has either a local radio or TV stations, and
zero if it does not have any of the two. Columns (1)-(3) display the estimates using the full sample of
municipalities, and columns (4)-(5) display the estimates using the subsample of municipalities that
were audited at least once during the study period. The outcomes in Panel A, B and C are the
logarithm of the total taxes collected by the RFB, the log of the per capita taxes collected by the RFB
and the logarithm of the taxes collected by the RFB as a proportion of municipal GDP, respectively.
Two-way clustered standard errors at the municipality and year levels are shown in parentheses; ***
p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.
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Chapter 3

How Close Is Too Close When It Comes to Public

Auditing?

3.1 Introduction

The fight against corruption has been at the center of the international development agenda

for the last decades (World Bank, 2017; Olken and Pande, 2012). Along with policy makers’

interest in this issue, an increasing amount of evidence has shown that corruption does

not merely “grease the wheels” of the economy by allowing actors to circumvent inefficient

regulation, but that it actually harms economic activity and growth. It does so by creating

distortions and barriers to entry for firms, by increasing the costs of goods and services and

distorting their delivery, by decreasing the ability of governments to correct externalities and

by questioning governments’ legitimacy before citizens (see Olken and Pande, 2012, Fisman

and Golden, 2017 and Rose-Ackerman and Palifka, 2016 for a review of the literature).

Independent public auditing agencies, such as Supreme Auditing Institutions, have been

adopted in many countries and have constituted one of the main measures established to

fight and prevent corruption (OECD, 2016).1 Despite a growing amount of evidence showing

that public fund auditing can be successful in curbing corruption (see for instance, Colonelli

∗I thank Daron Acemoglu, Esther Duflo and Ben Olken for their guidance and advice. I also thank Abhijit Banerjee, Aicha
Ben Dhia, Augustin Bergeron, Leopoldo Fergusson, Natalia Garbiras-Díaz, Francine Loza, Matt Lowe, Arianna Ornaghi, Cory
Smith, Román A. Zarate as well as all of the participants at the MIT Development and Political Economy lunches for their
comments. Finally, I would like to thank Marta Lucía Villa and Laura Pulecio, and the members of the Contraloría General de
la República and the Procuraduría General de la República for their help in obtaining the data that made this paper possible.

1Other common strategies to prevent corruption have involved efforts to increase transparency in public
spending, bottom-up monitoring of funds, and altering the incentives of public servants to enhance selection
and reduce moral hazard within governments (Olken and Pande, 2012)
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and Prem, 2020 and Olken, 2007), there is still many questions about the optimal design of

these types of institutions.

One particular dimension about the design of these institutions that is of special impor-

tance is the level of decentralization and independence from the central government that

auditing institutions should enjoy. A growing literature has studied the worldwide trend in

the decentralization of political, administrative and economic responsibilities to local govern-

ments – with countries spanning over half of the world population experimenting with these

forms of organization according to Bardhan and Mookherjee (2006b) – but the consequences

of decentralizing auditing institutions has not been studied to my knowledge. Theoretically,

the effects of this form of policy on corruption and government accountability are ambiguous.

Refering to the broader issue of decentralization, the World Bank’s 2004 World Development

Report spells out the basic trade-off generated by these types of institutional arrangements

in the following terms:

“Decentralization can be a powerful tool for moving decisionmaking closer to those af-

fected by it. Doing so can strengthen the links and accountability between policymakers

and citizens—local governments are potentially more accountable to local demands. It

can also strengthen them between policymakers and providers—local governments are

potentially more able to monitor providers. But local governments should not be ro-

manticized. Like national governments they are vulnerable to capture—and this might

be easier for local elites on a local scale.” (World Bank, 2004)

In the case of public auditing, this trade-off can be summarized in terms of two contrary

effects. On the one hand, auditors experience specialization gains from decentralization since

they become more knowledgeable about the activities of local governments, they are located

geographically closer to them and they can spend more time on each audited government

official. But on the other hand, decentralizing auditing involves a caputure effect, whereby

they become more prone to be captured by local government officials. This last problem is

especially pronounced in developing countries, in which decentralized and peripheral areas

are less institutionalized and government has less capacity to enforce the rule of law.

In this paper I study this question empirically by exploiting the exogenous variation in the

level of decentralization of local auditing institutions created by Colombian law. Municipal-
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ities with large enough populations and with large enough fiscal incomes – as determined by

clear cut thresholds – are allowed to create their own independent auditing offices, whereas

other municipalities are audited by auditing offices that are shared by the rest of the mu-

nicipalities in their same department. This law allows me to implement a fuzzy regression

discontinuity design in order to identify the causal effects of decentralizing public auditing.

As a main measure of corruption, I use the investigation processes started by the Attorney

General’s Office about corruption by public servants. This national agency is a third-party

in charge of the oversight of public servants which acts independently of auditing offices, so

their investigations serve as a proxy for corruption that does not confound the actions by

auditing offices with actual occurrence of corruption.

I find that decentralized auditing offices lead to an increase of approximately one standard

deviation in the occurrence of investigations of corruption, as measured by an index that

aggregates the different types of corruption investigations. In examining the specific types

of corruption affected, I find that the effect is driven by an increase in the occurrence of

corruption linked to public procurement, as well as ‘influence peddling’ by public servants.

Furthermore, I do not find any change in the number of sanctions made by public auditing

institutions in response to decentralized auditing offices. This suggests that the effect we

find on corruption-related investigations by AG is not confounded with differential effort by

the different types of auditing institutions. For instance, if decentralized auditors were more

efficient at capturing corrupt public servants than decentralized offices, we would see an

increase in the number of sanctions that might be mistaken with an increase in underlying

corruption.

Finally, I show that the specific rules that govern the appointment of the chiefs of audit-

ing offices in Colombia are an important mechanism through which capture occurs in this

context. Chiefs of decentralized auditing offices are elected by the members of the municipal

council, which means that places in which there is more alignment of council members with

local mayors there is might be more scope to choose captured auditors. Consistent with this

hypothesis, I show that decentralized auditing office lead to more corruption in places in

which there are higher proportions of council members from the same party as the mayor.

This results highlights the dominance of capture effects of decentralization in this context.
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This paper contributes to two main strands of research. First, it contributes to the liter-

ature examining the effectiveness of audits in reducing corruption. In particular, it relates

to a series of papers studying how the design of audits influences their effectiveness at reduc-

ing corruption and capture.2 Duflo, Greenstone, et al. (2013) show that randomly choosing

third-party auditors to oversee the pollution generated by Indian firms, and paying them

from a central pool, reduces capture and decreases pollution compared to the common prac-

tice of having firms pay for their own auditors. Olken (2007) examines whether government

top-down audits or ‘grass-roots’ down-top audits are more effective in reducing corruption in

rural Indonesia. He finds that both types of monitoring reduce corruption, but government

audits are more effective for this purpose. Relatedly, Ferraz and Finan (2008) and Larreguy

et al. (2014) highlight the role of diffusing the information of public audits by showing that

voters only punish corrupt incumbent politicians when local government audits are released

in places with local media outlets. We add to this literature by studying how public auditing

decentralization affects corruption.

The second strand of literature this paper contributes to is the literature that studies

the effects of decentralization on corruption.3 From a theoretical perspective, Bardhan and

Mookherjee (2006a) and Bardhan and Mookherjee (2005) formalize the trade-offs raised by

political decentralization in a similar light to the one we outlined earlier.4 In their model,

a centralized government has to delegate the provision of public goods to local bureaucrats

which engage in corruption due to the central governments inability to monitor their activities

closely. In turn, decentralized governments do not have agency problems since the provision

2Apart from the papers mentioned in the following sentences which study variations on the design of
public audits there is a large strand of literature examining directly the effects of audits on future corruption
and firm behavior. Three such papers deserve special mention. First, Avis et al. (2018) show that receiving
a random audit reduces the probability that Brazilian politicians are engaged in future corruption or legal
sanctions. Second, Colonelli and Prem (2020) show that these same random audits generate an increase
in economic activity of the economic sectors most involved in business with the government in Brazil, and
they show qualitative evidence that suggests that this is due to corruption creating barriers to entry and
generating market distortions in these sectors. Finally, Zamboni and Litschig (2018) show that increasing
the risk of auditing in Brazil reduced procurement related corruption but it did not affect the quality of
preventative and health care services.

3There is a vast literature on the effects on other forms of public good provision, such as education and
health. For a summary of this literature, see Martinez-Vazquez et al. (2017).

4A different tradition follow the classical argument of Tiebout (1956) that decentralization spurs local
government competition in a way that generates better public good and service provision, including cor-
ruption outcomes (see Arikan, 2004). However this argument is difficult to adapt to the setting of public
auditing decentralization.

128



of public goods is delegated to local politicians which are directly overseen but they have

the problem that they can be captured by powerful local elites. There are several papers

that have empirically assessed the correlation between decentralization and corruption using

cross-country variation, usually finding mixed results (Fisman and Gatti, 2002; Arikan, 2004;

Fan et al., 2009) 5 and, in other cases, that this result depends on the quality of democratic

institutions (Karlstrom, 2015) and press freedom (Lessmann and Markwardt, 2010).

The remainder of the paper is organized as follows. Section 3.2 provides an overview

of the institutional background of the Colombian administration and auditing institutions.

Section 3.3 discusses the empirical strategy and the data used. Section 3.4 describes the

main results. Section 3.5 provides robustness checks. Finally, Section 3.6 concludes.

3.2 Institutional Background

3.2.1 General Background

The most basic unit of Colombian public administration are the municipalities. Municipal

government is formed by a major and a municipal council which are elected (independently)

every four years, without the possibility of reelection in consecutive periods. Immediately

above this layer of administration, are 32 departments to which each municipality belongs.

Each department has, in turn, a governor and a departmental assembly which is also elected

popularly every four years.

3.2.2 Colombia’s Legislation on Municipal Auditing Offices

In October 2000 the Colombian Congress passed Law 617, which replaced previous laws that

regulated the administration of local governments.

This law established the conditions that a municipality should meet in order to be able to

create its own decentralized auditing office (contraloría municipal). These conditions were

twofold: (i) the municipality should have a population larger than 100’000 people, and (ii)

5A related paper that uses within-country variation is Burgess et al. (2012), which shows that increases
in the number of political jurisdictions in Indonesia – which can be thought as an increase in decentralization
of governments- - lead to increased illegal deforestation.

129



its government should have a current disposable income 6 greater or equal to 50’000 times

the legal minimum monthly wage.

The municipalities that fulfilled these conditions were allowed to create their own pub-

lic auditing office, but it was not mandatory that they actually created one. All other

municipalities that do not have a decentralized auditing office are audited by their respec-

tive departmental auditing office (contraloría departamental) – which we henceforth refer as

centralized auditing offices.

Both types of public auditing offices, departmental and municipal, are in charge of audit-

ing the municipal government’s financial information, and they have the power to sanction

the mayor and other local officials directly or through the national government in the case

that they find acts of malfeasance. These auditing offices are also in charge of giving a

concept on the local government’s progress on their projects and their financial viability.

The mechanism through which the municipal auditing office’s chief is elected is one of

the potential ways open to capture the auditing offices. The auditing chief is elected by the

Municipal Council, which is formed by a group of officers that form the executive power

in the municipality along with the Major. Although the Municipal Council is intended to

check the decisions of the Major, in many cases both executive powers collude and exchange

political favors. In these cases, the Major and the Council could easily elect a friendly or

politically close officer in charge of the auditing office (seriously questioning the autonomy

of the audits in the municipality). Departmental auditing offices are less likely to engage

in this form of political capture because their chief is elected by a Departmental Assembly,

which is autonomous from the local municipal governments.

Figure 3.2.1 displays the 32 municipalities which had a decentralized auditing office at

some point in the period 2001-2019. As shown in this figure, some departments (displayed

in different colors) had several municipalities with decentralized auditing offices while others

had non. From this map it also becomes evident that there are considerable differences in

the size and locations of municipalities. For this reason we will adopt a within-department,

within-year specification as explained in the next section.

6Current disposable income is the annual income that is not already ear-marked to some kind of expense
by Colombian law.
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Figure 3.2.1: Municipalities With Decentralized Auditors 2001-2015
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Notes: White dots represent municipalities that had decentralized auditing offices at some point in the
period 2001-2019. Departments are displayed by different colors and each polygon is a different
municipality.
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3.2.3 The Attorney General’s Office

A second public entity in charge of the oversight of public funds at the local level is the

Attorney General’s Office (Fiscalía General de la Nación). This entity works at the national

level and is in charge of prosecuting offenses of the penal type. Investigations are brought

to judges who then decide if the evidence provided is enough to sanction the accused party.

Since most of the types of corruption by public servants are penal offenses, the Attorney

General’s Office (hecnforth AG) in practice investigates these types of offenses independently

and in parallel to local auditing offices. This feature will allow us to use the processes started

by the AG as a proxy for actual corruption that does not depend on the action of the local

auditing offices.7

The six main types of offenses related to corruption by public servants investigated by

the AG8 are:

Peculation: Any wrongful appropriation of public funds by a public servant.

Procuring without legal requirements: It occurs when a public servant sets or

signs a contract of public procurement without contemplating legal requirements. In

practice this might mean choosing a provider without executing a competitive tender.

Unlawful interest in procurement: It occurs when a public servant has private

interests in the execution or conclusion of a public procurement contract.

Bribe-taking for omission: It occurs when a public servant receives monetary or

private gains to delay or omit his duties.

Influence peddling: It occurs when a public servant uses his position or authority

to obtain favors or favorable treatment privately.

Illicit enrichment: It occurs when a public servant obtains an unjustified increase

in his wealth during his tenure or within the five years following his tenure.

7Otherwise, using the sanctions performed by local auditing offices as proxies for corruption would
confound the extent of actual corruption with the actions taken by these local offices.

8These six types of offenses constitute approximately 90% of the offenses related to corruption.
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3.3 Empirical Strategy and Data

3.3.1 Identification Strategy

The conditions set for the creation of decentralized auditing offices by Colombian law enable

me to use a Fuzzy Regression Discontinuity Design (FRD) to determine the effect of having

a decentralized auditing office. Technically, this is a setting the discontinuity created by

Colombian law is two-dimensional since it depends both on the population and the disposable

income of municipalities.

These conditions are depicted graphically in Figure 3.3.2. Each dot represents a munici-

pality in 2012, and orange dots represent municipalities with decentralized auditors. As seen

in this figure, municipalities must be above two thresholds (the one on population and the

one on disposable income) in order to be able to have their own auditing office. Moreover,

some municipalities are above both thresholds but decide not to have a decentralized auditor.

Figure 3.3.2: Discontinuous Treatment Assignment in 2012
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Notes: Each dot represents a municipality in 2012. Population and current disposable income are in
thousands. The sample has been restricted to municipalities with less than 500’000 people and a disposable
income of less than 300’000 times the minimum salary for the purpose of visualization.
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The literature on multi-dimensional regression discontinuity designs (Wong et al., 2013;

Reardon and Robinson-Cimpian, 2012) suggests two different strategies that can be used to

collapse multi-dimensional settings into standard RDs:

• A single frontier approach which consists in estimating separate effects across each

different cutoff, by discarding observations that are not above the other threshold. For

instance, in our scenario this would imply discarding municipalities with a population

lower than 100’000 and doing a standard RD across the discontinuity on disposable

income, and similarly for the effect on the population cutoff.

• A combined frontier approach which consists in collapsing all running variables to a

single variable by (i) standardizing each running variable, and (2) aggregating them into

a single measure by (for instance) computing the Euclidean distance of the observations

to the closest frontier.

The second of these methods is attractive because it allows to increase power, but it has

the disadvantage of (potentially) concealing heterogeneous effects across each frontier 9 and

increasing the chances of mis-specification bias in the polynomial of the running variables

by combining different observations on each frontier.

In the following analysis I will only use the first of these approaches. In this setting this

seems like a sensible option given that there are very few observations in the proximity to

the population frontier (as it can be seen from Figure 2), so using the second approach does

not increase power substantially, while it does have the disadvantages mentioned earlier. For

this same reason I will focus on the effect across the disposable income frontier.

Given that current disposable income has a long-tailed distribution, we will use the

following transformation as the main running variable:

9Indeed, Wong et al. (2013) shows that the effects estimated using both approaches are are closely related.
If 𝜏𝑃 is the effect estimated along the population frontier and 𝜏𝐷 is the effect estimated along the disposable
income frontier, then the combined frontier effect, 𝜏𝐶 is just a weighted sum of both effects:

𝜏𝐶 = 𝑤𝑃 𝜏𝑃 + 𝑤𝐷𝜏𝐷

where 𝑤𝑃 and 𝑤𝐷 proportional to the probability of getting observations in each frontier. This formula
shows that 𝜏𝐶 might conceal the heterogeneity in each frontier.
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𝑅𝑚𝑑𝑡 = log(𝐶𝐷𝐼𝑚𝑑𝑡) − log(50, 000)

where 𝐶𝐷𝐼𝑚𝑑𝑡 is the current disposable income of municipality 𝑚, in department 𝑑 at

year 𝑡.

Further, to ‘boost’ the first stage, we transform this variable, so that municipalities

with decentralized auditing offices that have been above the cutoff in the past but went

bellow it at some future year get the values for this running variable of the latest year

were this variable was above the cutoff. This increases the first stage since municipalities

that get a decentralized auditing office at a certain point in time might have their current

disposable income fall bellow the required threshold in following years, but they still get to

keep the decentralized auditing office nevertheless. Finally, I replace missing values for each

municipality by the most recent-non missing value of 𝑅𝑚𝑑𝑡 in order to maximize the sample

size.

Given this definition of the running variable, I use the following fuzzy RD specification

for the main regressions:

𝑌𝑚𝑑𝑡 =𝜏𝐷𝑚𝑑𝑡 + 𝑓 1 (𝑅𝑚𝑑𝑡) + 𝛽1 log (𝑃𝑜𝑝𝑚𝑑𝑡) + 𝛾1𝑑𝑡 + 𝜀𝑚𝑑𝑡 (3.1)

(3.2)

𝐷𝑚𝑑𝑡 =𝛿1 {𝑅𝑚𝑑𝑡 > 0} + 𝑓 2 (𝑅𝑚𝑑𝑡) + 𝛽2 log (𝑃𝑜𝑝𝑚𝑑𝑡) + 𝛾2𝑑𝑡 + 𝑢𝑚𝑑𝑡 (3.3)

for observations with − ℎ ≤ 𝑅𝑚𝑑𝑡 ≤ ℎ

Where 𝑌𝑚𝑑𝑡 denotes an outcome of interest for municipality 𝑚, in department 𝑑, at year 𝑡,

𝐷𝑚𝑑𝑡 is an indicator for municipalities with decentralized auditors. Each equation includes

a polynomial 𝑓 1 (𝑅𝑚𝑑𝑡) and 𝑓 2 (𝑅𝑚𝑑𝑡) of the normalized running variable, 𝑅𝑚𝑑𝑡, which in

practice will be a first order polynomial of the following form:

𝑓 𝑖 (𝑅𝑚𝑑𝑡) = 𝛼𝑖1𝑅𝑚𝑑𝑡 + 𝛼𝑖2𝑅𝑚𝑑𝑡 × 1 {𝑅𝑚𝑑𝑡 > 0} for 𝑖 = 1, 2

I also include the logarithm of the population of each municipality as a control as well
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as department-year fixed effects, 𝛾𝑖𝑑𝑡 for 𝑖 = 1, 2. In alternative specifications I include a set

of socioeconomic and geographic controls (described in the next section).

I will report the estimates using the optimal bandwidth proposed by Calonico et al.

(2014), as well as alternative, larger bandwidths since the optimal bandwidth leads to spec-

ifications with relatively weak first stages.

Finally, will be using a uniform kernel for the main specifications, although the results

are robust to the use of alternative kernels (triangular and epanechnikov) and they are also

qualitatively similar when using higher order polynomials of the running variable.

3.3.2 Data

Outcome Variables

Our main outcome of interest is corruption in local municipal governments. Since this

outcome is difficult to observe by its nature Olken and Pande (2012), we use the processes

started by the AG against public officials for charges of corruption as a proxy (see Section

3.2.3 for a discussion). Since this agency works independently of the local public auditing

offices, this constitutes a valid proxy that does not have the problem of confounding actual

instances of corruption with increases in inspection activities by local auditing offices.

In particular, we construct an index of processes started by AG against public officials

for charges of corruption of each type of offense described in Section 3.2.3 as follows:

𝐶𝑚𝑑𝑡 =
∑︁
𝑘

𝑜𝑘𝑚𝑑𝑡

which is just a sum over 𝑜𝑘𝑚𝑑𝑡, which are dummy variables which indicate that a process

about offense 𝑘 was started in municipality 𝑚 at year 𝑡. We further standardize this variable

using the control mean and standard deviation of the control group, so that the effects on

this variable can be interpreted as standard deviation changes.

Alternatively we also use an indicator variable for whether any type of corruption-related

process was started by the AG in any municipality and year, defined by:

𝐼𝑚𝑑𝑡 = 1

{︃∑︁
𝑘

𝑜𝑘𝑚𝑑𝑡 > 0

}︃
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Finally, I also examine the effects on the individual dummy variables 𝑜𝑘𝑚𝑑𝑡 for each type

of offense separately.

As an additional outcome variable of interest, we use the sanctions executed by the local

auditing offices, which are gathered by the Central Auditing Office (Contraloría General

de la República). We cannot distinguish between the types of offenses sanctioned in this

dataset so we use an indicator for the ocurrence of sanction in each municipality and year.

This variable allow us to test if changes in actual corruption are corresponded with changes

in sanctions across types of auditing offices.

Table 3.1 displays the descriptive statistics of our main outcome variables, as well as the

running variable, for municipalities in the largest bandwidth considered in our specifications

(ℎ = 2.5). As seen in this table, the average value for the index of AG processes is 0.48, but

it has a considerable variation, with a minimum of -0.9 and a maximum of 3. Moreover, the

probability of a municipality being investigated by the AG in a given year is approximately

77%. On the other hand, the probability of getting a sanction by auditing offices is slightly

lower at 35%.

Covariates

Apart from these outcome variables I include control variables in some specifications to

increase the efficiency of the estimation. In particular, I include socioeconomic and geo-

graphic variables. In the former case, we include the literacy rate in 1993, the proportion of

the population living in rural areas in 2000, the per capita amount of taxes collected from

industry and trade in 2000 (as a proxy for GDP per capita), an indicator for whether each

municipality had an armed actor (guerrilla or paramilitary) in 2000, and an indicator for

whether each municipality was the capital of its department. In the latter case, we include

the distance from the department’s capital (which is often where the more centralized au-

diting offices are), distance to Bogota, the area of each municipality and its altitude. These

variables come from the panel on Colombian municipalities constructed by the CEDE.
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3.4 Results

3.4.1 First Stage

We begin by reporting the first stage described by equation 3.1.

Table 3.2 reports the estimate for 𝛿 using different bandwidths and sets of covariates.

The bandwidths used vary column. In the first column I report the optimal bandwidth

suggested Calonico et al. (2014), and the following columns present the results by varying

the bandwidth to ℎ ∈ {1.5, 2, 2.5}.

Reassuringly, the first stage is quite stable and significant throughout all but one of the

specifications. Municipalities across the threshold increase their probability of getting a

decentralized public auditor by around 21-49 percentage points, which varies depending on

the specification. In particular, it is worth mentioning that the optimal bandwidth selection

leads to overly conservative estimations, which imply a weak first stage with F-statistics of

2-4. We see that this is less of a concern for larger bandwidths and, for this, reason prefer

these estimates.

Figure 3.4.3 shows a graphic counterpart to these results. Municipalities’ outcomes (in

this case the indicator for having a decentralized auditor) are averaged within equally sized

bins and a linear polynomial is fitted at each side of the cutoff. The jump at the cutoff

represents the discontinuous increase in the probability of getting a decentralized auditor at

the threshold.

3.4.2 Results on Processes Started by the AG

We now turn to the main question of this paper: are decentralized auditing offices better at

curbing corruption than centralized ones?

Table 3.3 shows the estimates of equation 3.3 using the index of processes started by the

AG against public officials for charges of corruption described in Section 3.3.2. Overall, the

results in this table show that decentralized auditing offices increase the amount of corruption

processes by roughly 1-1.5 standard deviations, when including controls. Due to the concerns

about a weak first stage when using the optimal bandwidth, we prefer specifications with

138



Figure 3.4.3: First Stage
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Notes: This figure shows the first stage of the regression discontinuity design. Outcomes are averaged
within each of the ten equally sized bins at each side of the cutoff. The black line represents a first order
polynomial that varies at each side of the cutoff.

higher bandwidths that yield estimates of 1 standard deviations.

Figure 3.4.4 shows the reduced form discontinuity in the index of processes started by the

AG against public servants engaged in corruption around the cutoff once we have residualized

the effects of our main covariates from this variable.

As an alternative specification, Table 3.4 reports the results when using as a dependent

variable an indicator of whether any corruption-related process was started by the AG in a

given municipality and year. Confirming our previous finding, we find that the probability

that a process starts increases by 20-30 percentage points when a decentralized office is in

place.

We now explore the effects on the different types of corruption offenses contained in

these aggregate measures (explained in Section 3.2.3) in Table 3.5. As seen in this table,

decentralized auditing offices increased the probability of most of the types of corruption

offenses, although the effects are significant for only a subset of them. In particular, two types
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Figure 3.4.4: Discontinuity of Processes Started by the AG
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Notes: This figure shows the reduced form discontinuity on the index of processes started by the AG
against public servants engaged in corruption once we have residualized the effects of our main covariates
from this variable. Outcomes are averaged within each of the ten equally sized bins at each side of the
cutoff. The black line represents a first order polynomial that varies at each side of the cutoff.

of offense present strong estimates: the probability of a process due to procurement without

legal requirements increased by 87 percentage points (p-value< 0.05), and the probability of

a process due to influence peddling increased by 37 percentage points (p-value< 0.05).

3.4.3 Results on Sanctions by Local Auditing Offices

We now turn to studying the effects of decentralized auditing offices on the probability that

these offices sanction public servants in the local administrators.

Table 3.6 reports the results of estimating equation (3.3) on an indicator for whether

each municipality had at least one of these sanctions in a given year. The results in this

table suggest that we cannot reject the null hypothesis that getting a decentralized auditing

office does not change the probability of sanctioning public officers. Figure 3.4.5 shows the

reduced form discontinuity at this variable.
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Figure 3.4.5: Discontinuity of Sanctions by Auditing Offices
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Notes: This figure shows the reduced form discontinuity on an indicator for whether a public servants
from municipalities were sanctioned by auditing institutions in a given year, once we have residualized the
effects of our main covariates from this variable. Outcomes are averaged within each of the ten equally
sized bins at each side of the cutoff. The black line represents a first order polynomial that varies at each
side of the cutoff.

This validates our strategy of using the corruption-related processes started by the AG as

a proxy for corruption, since the number of sanctions received directly by auditing institutions

does not seem to be affected by decentralized auditing offices, while the third-party processes

by the AG do increase.

3.4.4 Mechanisms: Collusion Between Mayors and Councils to Ap-

point Auditors

As explained in Section 3.2, one of the potential ways in which local auditing offices can be

captured in the context of Colombia involves collusion between mayors and council members

to appoint a ‘friendly’ auditor. In this section we explore this mechanism by testing for

heterogenuous effects of local auditing offices across municipalities in which collusion is more
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or less likely to arise.

To proxy for the ease of collusion between council members and mayors, we compute the

proportion of council members which share the same party ad the mayor. This measures

how ‘aligned’ the mayor and the council members are. We call this variable 𝑠𝑚𝑡. As 𝑠𝑚𝑡

increases, it will become more likely that councilors will appoint a ‘friendly’ auditing office

chief, lenient to misdeeds performed by the mayor.

In Tables 3.7 and 3.8 we explore this possibility by estimating our main fuzzy regression

discontinuity specification separately on the subset of municipalities with 𝑠𝑚𝑡 above and

below the median value for each year, on both the index and the indicator of process started

by the AG, respectively. These tables also report the results of a test of equality of coefficients

across both subsamples.

Results in these tables confirm the main hypothesized mechanism: decentralized audit-

ing offices increase the amount of corruption processes started by the AG to a larger extent

in municipalities in which there is greater alignment between the council members and the

mayor. In fact, in most specifications, the effect of decentralized auditing offices is positive

for the subset of municipalities with 𝑠𝑚𝑡 above the median, while it is negative or not sig-

nificantly different from zero for municipalities with 𝑠𝑚𝑡 below the median.10 Moreover, the

differences between the estimated effects across these subsamples is significant in most of the

specifcations and bandwidths (p-value< 0.1).

3.5 Robustness Checks

In this section I perform three robustness checks for the regression discontinuity analysis I

performed in the previous sections. I test for (i) manipulation of the assignment variable at

the cut-off in the running variable, (ii) discontinuities of the observable baseline covariates

along the cutoff, and (iii) I show results for a placebo exercise using the sample of municipal-

ities with populations below 100k, which which should show no changes in the main outcome

10The magnitude of the effects reported in this table are substantial, which might be a consequence of
the fact that the first stage of these regressions is particularly weak, as revealed from the first stage F-
statistics reported in these tables. This, in turn, seems inevitable due to the small sample size in each of
these regressions.
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variables across the cutoff in current disposable income.

3.5.1 Potential Manipulation of the Assignment Variable

A potential threat to regression discontinuity designs is that individuals can manipulate the

value of the assignment variable to change their treatment status. In the present setting,

this could arise, for instance, because politicians in municipal governments could want to get

decentralized auditing offices in order to be able to engage in corrupt activities at a lower

cost.

A standard way of dealing with this sort of threat is to check for discontinuities in the

density of the running variable along the cutoff for treatment. We use the test proposed

by McCrary (2008) to check for this sort of behavior of the density of the running variable.

Moreover, we perform this test separately for every year in studied period, 2002-2018.

In Table 3.9 we report the proportion of years for which this tests reports a significant

discontinuity of the density of observations at the cutoff, for different levels of significance.

As seen in this table, there appears to be no manipulation of the assignment variable: only

6% of years display significant discontinuities in density at the 10% significance level and

there is no significant discontinuities at less than the 5% significance levels for any of the

years.

To illustrate the results of this test, Figure 3.5.6 displays the estimates for the year 2012.

As seen in this graph, there does not seem to be any significant jump in the assignment

variable at the cutoff (p-value= 0.92).

3.5.2 Continuity of the Potential Outcomes Across the Cutoff

Another threat to regression discontinuity designs is that potential outcomes might not be

continuous across the cutoff. This could be due to other policies being implemented at the

same cutoff or due to selection.

Although it is impossible to test for this threat directly, a common way to address this

concern indirectly is to check for any jumps in pre-intervention characteristics of the munic-

ipalities across the threshold that should not be affected by the treatment status. In order
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Figure 3.5.6: McCrary Test For Manipulation of the Running Variable in 2012
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Notes: This figure displays the result of the McCrary test for discontinuity of the density of observations
around the assignment variable cutoff in year 2012. The black lines show the 95% confidence intervals.

to test this, I estimate reduced form regression discontinuity models using the variables I

used as extended controls in the previous regressions as outcome variables and controlling

for the same baseline covariates used in equations (1) and (2). If there are no discontinuities

of potential outcomes across the cutoff we expect the estimated jumps at the threshold to

be zero.

Table 3.10 reports the results of this exercise for each of the covariates mentioned in Sec-

tion 3.3. Overall, the results in this table that the observable characteristics of municipalities

are continuous across the cutoff in the assignment variable. The only characteristic in which

these municipalities differ slightly at some bandwidths is in their distance to Bogota, which is

slightly lower for municipalities above the assignment variable cutoff. This slight imbalance

justifies including this covariate as a control in the main specifications.
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3.5.3 Placebo Test

As explained in Section 3.2, municipalities are required by Colombian law to have both, a

current disposable income above 50,000 minimum salaries and a population above 100,000 to

be able to create their own decentralized auditing offices. For our analysis so far, we left out

municipalities with populations of less than 100,000, in order to focus on the discontinuity

along the current disposable income assignment variable, as suggested by the literature

on regression discontinuities with multi-dimensional running variables (Wong et al., 2013;

Reardon and Robinson-Cimpian, 2012).

This feature enables us to conduct a natural placebo test, which is to test whether there

is any discontinuity in our main outcome variables across the cutoff for current disposable

income for the set of municipalities with populations of less than 100,000.

Table 3.11 reports the results of the exercise using the index for the occurrence of open

processes started by the AG as a dependent variable, while Table 3.12 reports the results

for the exercise using the indicator for the occurrence of sanctions by auditing offices as

a dependent variable. Results in these tables show that there are no discontinuities in the

outcome variables across the cutoff in the assignment variable for the sample of municipalities

which cannot receive a decentralized auditing office.

3.6 Conclusion

This paper has studied the effects of public auditor decentralization on corruption, by exploit-

ing the quasi-random variation generated by Colombian law in the level of decentralization

of these institutions at the municipal level. I find that municipal governments with decen-

tralized auditing offices do worse than the ones under the surveillance of more centralized

auditing offices in terms of corruption. In particular, I show that local governments are inves-

tigated to a larger extent for charges of corruption by the AG when they have decentralized

auditing offices but that these offices do not sanction public servants more in response to this

increase in corruption. Moreover, I have shown that these results are robust to a number of

specifications, covariates and bandwidths.

In terms of the concepts outlined in the introduction, one possible explanation for these

145



results is that the capture effect dominates over the specialization gains for decentralized au-

diting in Colombia. I have shown evidence consistent with this explanation which suggests

that decentralized auditing stations lead to more corruption only when council members are

aligned with the mayor’s party, which makes it easier for them to collude in electing an audi-

tor. However, an open question that remains from the analysis is whether the capture effect

might also dominate in contexts without these specific rules about auditor appointments.
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3.7 Tables

Table 3.1: Summary Statistics

(1) (2) (3) (4) (5)

Mean Median Standard Deviation Min Max

Index of AG Process Started (z-score) 0.313 0.229 1.203 -1.191 3.067

Indicator of AG Process Started (=1) 0.773 1.000 0.419 0.000 1.000

Indicator of Sanctions by Auditing Institutions 0.354 0.000 0.479 0.000 1.000

Running Variable Centered 0.182 0.213 0.987 -2.213 2.475

Population (Thousands) 258.090 183.296 184.634 100.090 1178.827

Notes: This table displays summary statistics for the sample of municipalities within the largest bandwidth consid-
ered, ℎ = 2.5.

Table 3.2: First Stage

(1) (2) (3) (4)
Decentralized Auditing Office (=1)

Bandwidth: Optimal 1.5 2 2.5

Panel A. No Controls
Estimated effect 0.186 0.347** 0.396*** 0.487***

(0.1382) (0.1333) (0.1352) (0.1210)
Optimal BW 0.65
First Stage F-Stat 1.81 6.79 8.59 16.21
N 405 810 899 929

Panel B. Controls
Estimated effect 0.215* 0.409*** 0.416*** 0.451***

(0.1079) (0.1387) (0.1401) (0.1301)
Optimal BW 0.65
First Stage F-Stat 3.98 8.71 8.80 12.04
N 405 810 899 929

Notes: This table reports the first stage estimates on an indica-
tor that takes the value of one if a municipality has a decentralized
auditing office. Panel A reports the results without any controls.
Panel B reports the results using the main set of controls described
in the text. Clustered standard errors are shown in parentheses; ***
p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.
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Table 3.3: Effects on the Index of AG Processes

(1) (2) (3) (4)
Index of AG Process Started

Bandwidth: Optimal 1.5 2 2.5

Panel A. No Controls
Estimated effect 2.045* 1.257*** 1.107*** 0.864***

(1.0914) (0.4218) (0.3782) (0.3108)
Optimal BW 0.67
First Stage F-Stat 2.05 6.95 7.45 10.38
N 416 810 899 929

Panel B. Controls
Estimated effect 1.539** 1.209*** 1.111*** 0.900***

(0.6081) (0.3415) (0.3229) (0.2827)
Optimal BW 0.67
First Stage F-Stat 4.51 8.71 8.80 12.04
N 416 810 899 929

Notes: This table reports the IV results of the main specification
using the index for the opening of processes by the AG as a dependent
variable. Panel A reports the results without any controls. Panel B
reports the results using the main set of controls described in the text.
Clustered standard errors are shown in parentheses; *** p-value <
0.01, ** p-value < 0.05, * p-value < 0.1.
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Table 3.4: Effects on an Indicator for AG Pro-
cesses

(1) (2) (3) (4)
Indicator of AG Process Started (=1)

Bandwidth: Optimal 1.5 2 2.5

Panel A. No Controls
Estimated effect 0.695* 0.310** 0.228** 0.186**

(0.3604) (0.1456) (0.1149) (0.0900)
Optimal BW 0.93
First Stage F-Stat 2.84 6.95 7.45 10.38
N 550 810 899 929

Panel B. Controls
Estimated effect 0.670*** 0.280** 0.284** 0.228**

(0.2292) (0.1252) (0.1107) (0.0924)
Optimal BW 0.93
First Stage F-Stat 5.62 8.71 8.80 12.04
N 550 810 899 929

Notes: This table reports the IV results of the main specification
using an indicator that takes the value of one if a processes by the
AG is started as a dependent variable. Panel A reports the results
without any controls. Panel B reports the results using the main
set of controls described in the text. Clustered standard errors are
shown in parentheses; *** p-value < 0.01, ** p-value < 0.05, * p-
value < 0.1.

149



Table 3.5: Effects on AG Processes By Type of Corruption Offense

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Peculation
Procuring w/o

Legal Requirements
Unlawful
Interest Bribe-taking Influence Peddling

Illicit
Enrichment

Bandwidth: Optimal 1.5 Optimal 1.5 Optimal 1.5 Optimal 1.5 Optimal 1.5 Optimal 1.5

Panel A. No Controls
Estimated effect 0.120 -0.165 1.926* 0.871** 0.131 0.067 0.012 -0.129 0.321 0.356** 0.539 0.139

(0.3845) (0.2058) (0.9932) (0.3766) (0.5658) (0.2272) (0.4475) (0.1446) (0.4274) (0.1638) (0.3970) (0.2155)
First Stage F-Stat 2.69 6.79 2.71 6.79 1.88 6.79 2.01 6.79 2.41 6.79 2.74 6.79

Panel B. Controls
Estimated effect 0.117 -0.081 1.572** 0.867** 0.626 0.164 -0.138 -0.082 0.380 0.373** 0.587* 0.108

(0.3345) (0.1925) (0.7285) (0.3636) (0.5514) (0.2160) (0.3179) (0.1224) (0.3413) (0.1556) (0.3329) (0.2183)
First Stage F-Stat 3.14 6.41 3.14 6.41 2.19 6.41 2.35 6.41 2.69 6.41 3.11 6.41

Notes: This table reports the IV results of the main specification using an indicator for processes started by the AG for each of the types of corruption offenses
described in Section 3.2.3. Panel A reports the results without any controls. Panel B reports the results using the main set of controls described in the text.
Clustered standard errors are shown in parentheses; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.
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Table 3.6: Effects on Sanctions by Auditing Institu-
tions

(1) (2) (3) (4)
Indicator of Sanctions by Auditing Institutions

Bandwidth: Optimal 1.5 2 2.5

Panel A. No Controls
Estimated effect -0.301 0.229 0.065 0.059

(0.6074) (0.1911) (0.1635) (0.1360)
Optimal BW 0.78
First Stage F-Stat 2.41 6.95 7.45 10.38
N 481 810 899 929

Panel B. Controls
Estimated effect 0.182 0.094 -0.035 -0.010

(0.2493) (0.1423) (0.1427) (0.1168)
Optimal BW 0.78
First Stage F-Stat 4.71 8.71 8.80 12.04
N 481 810 899 929

Notes: This table reports the IV results of the main specification us-
ing an indicator for the occurrence of sanctions by auditing offices as a
dependent variable. Panel A reports the results without any controls.
Panel B reports the results using the main set of controls described in the
text. Clustered standard errors are shown in parentheses; *** p-value <
0.01, ** p-value < 0.05, * p-value < 0.1.
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Table 3.7: Heterogenous Effects of Political Alignment on the Index of AG Processes

(1) (2) (3) (4) (5) (6)& (7)& (8)
Index of AG Process Started

Bandwidth: Optimal 1.5 2 2.5

Sample: Above or Below Median Mayor - Council Alignment? Above Below Above Below Above Below Above Below

Panel A. No Controls
Estimated effect 4.054 -1.157 3.350*** -1.897 1.128 -1.805** 0.626 -1.501**

(3.5016) (3.1850) (1.2849) (1.1671) (0.7188) (0.8731) (0.5346) (0.5909)
Optimal BW 0.67 0.67
First Stage F-Stat 0.19 0.13 2.34 1.43 5.22 2.53 8.75 7.94
Test Difference Models, p-value 0.28 0.01 0.03 0.01
N 193 223 415 395 467 432 480 449

Panel B. Controls
Estimated effect 1.211 -4.383 2.696*** -1.332 1.454*** -1.467 1.200*** -0.584

(1.1728) (6.3618) (0.8677) (1.7759) (0.4929) (1.4499) (0.4204) (0.6444)
Optimal BW 0.67 0.67
First Stage F-Stat 0.80 0.11 4.33 1.15 8.38 1.91 10.40 4.10
Test Difference Models, p-value 0.38 0.06 0.09 0.04
N 193 223 415 395 467 432 480 449

Notes: This table reports the heterogeneous effects of the main IV specification using the index for the opening of processes by the AG as a dependent variable,
separately for the subsamples of municipalities with a political alignment above and below the median (see the main text for a description of this variable). The
p-value for a test of equality of coefficients between subsamples is reported. Panel A reports the results without any controls. Panel B reports the results using the
main set of controls described in the text. Clustered standard errors are shown in parentheses; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.
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Table 3.8: Heterogenous Effects of Political Alignment on an Indicator of AG Processes

(1) (2) (3) (4) (5) (6)& (7)& (8)
Indicator of AG Process Started (=1)

Bandwidth: Optimal 1.5 2 2.5

Sample: Above or Below Median Mayor - Council Alignment? Above Below Above Below Above Below Above Below

Panel A. No Controls
Estimated effect 0.810 0.333 1.059** -0.210 0.586*** -0.318 0.333** -0.281

(0.4961) (0.5245) (0.4841) (0.2787) (0.2205) (0.2568) (0.1566) (0.1713)
Optimal BW 0.93 0.93
First Stage F-Stat 1.16 0.28 2.34 1.43 5.22 2.53 8.75 7.94
Test Difference Models, p-value 0.40 0.05 0.02 0.01
N 269 281 415 395 467 432 480 449

Panel B. Controls
Estimated effect 1.025** -0.247 0.769*** -0.267 0.566*** -0.310 0.403*** -0.048

(0.4961) (0.5274) (0.2721) (0.5523) (0.1632) (0.4112) (0.1443) (0.1857)
Optimal BW 0.93 0.93
First Stage F-Stat 1.85 0.63 4.33 1.15 8.38 1.91 10.40 4.10
Test Difference Models, p-value 0.07 0.12 0.07 0.07
N 269 281 415 395 467 432 480 449

Notes: This table reports the heterogeneous effects of the main IV specification using an indicator for the opening of processes by the AG as a dependent variable,
separately for the subsamples of municipalities with a political alignment above and below the median (see the main text for a description of this variable). The
p-value for a test of equality of coefficients between subsamples is reported. Panel A reports the results without any controls. Panel B reports the results using the
main set of controls described in the text. Clustered standard errors are shown in parentheses; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.
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Table 3.9: Results of McCrary Tests Per Year 2002-2018

(1) (2) (3)
p-value< 0.1 p-value< 0.0.5 p-value< 0.01

Proportion of Significant Years 0.06 0 0

Notes: This table reports the results of the McCrary test of manipulation of the
running variable for each year in the period 2002-2018. In each column, I report the
proportion of years with significant differences in the density of observations according
to this tests at each significance level displayed.
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Table 3.10: Continuity of Observable Characteristics at
Cutoff

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

Bandwidth: Optimal 1.5 2 2.5

Covariate: Capital of a department (=1)
Estimated effect 0.016 -0.082 -0.134 -0.134

(0.1560) (0.1784) (0.1746) (0.1578)

Covariate: Armed actor (=1)
Estimated effect 0.080 -0.027 -0.085 -0.145

(0.1123) (0.1355) (0.1344) (0.1294)

Covariate: Rural population (%)
Estimated effect 0.070 0.016 0.028 0.013

(0.0458) (0.0597) (0.0645) (0.0620)

Covariate: Literacy Rate (%)
Estimated effect 0.511 -1.907 -1.987 -2.122

(2.6147) (2.7590) (2.4706) (2.4293)

Covariate: Taxes from Industry and Trade
Estimated effect 0.006 -0.008 -0.003 0.007

(0.0072) (0.0111) (0.0115) (0.0127)

Covariate: Altitude
Estimated effect 293.074 251.371 260.983 345.888

(344.6095) (242.1917) (254.2893) (252.4754)

Covariate: Area
Estimated effect 43885.363 -1.89e+04 8124.144 -79.546

(4.59e+04) (5.16e+04) (5.12e+04) (4.86e+04)

Covariate: Distance to Bogota
Estimated effect -56.371 -47.818 -68.600* -87.324*

(62.2037) (42.1390) (40.4125) (44.7725)

Covariate: Distance to department capital
Estimated effect -0.610 -24.865 -25.955 -32.740

(29.2257) (25.2826) (26.3135) (25.7592)

Notes: This table reports the results of reduced form regression discontinu-
ity models using each of the covariates specified in Section 3.3 as dependent
variables, and including department-year fixed effects. Each panel shows the
estimates for the indicated covariate. Clustered standard errors are shown in
parentheses; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.
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Table 3.11: Placebo Test Using Processes
Started by the AG

(1) (2) (3) (4)
Index of AG Process Started

Bandwidth: Optimal 1.5 2 2.5

Panel A. No Controls
Estimated effect 0.003 -0.132 -0.196 -0.206

(0.1874) (0.1535) (0.1388) (0.1258)

Panel B. Controls
Estimated effect 0.154 -0.139 -0.144 -0.161

(0.1787) (0.1329) (0.1184) (0.1117)

Notes: This table reports the placebo exercise described in Sec-
tion 3.5 using the index for the opening of processes by the AG
as a dependent variable. Panel A reports the results without any
controls. Panel B reports the results using the main set of con-
trols described in the text. Clustered standard errors are shown
in parentheses; *** p-value < 0.01, ** p-value < 0.05, * p-value
< 0.1.

Table 3.12: Placebo Test Using Sanctions by Au-
diting Institutions

(1) (2) (3) (4)
Indicator of Sanctions by Auditing Institutions

Bandwidth: Optimal 1.5 2 2.5

Panel A. No Controls
Estimated effect -0.014 -0.071 -0.064 -0.070

(0.1517) (0.0634) (0.0548) (0.0506)

Panel B. Controls
Estimated effect 0.043 -0.051 -0.025 -0.052

(0.1460) (0.0485) (0.0416) (0.0419)

Notes: This table reports the placebo exercise described in Section
3.5 using the indicator for the occurrence of sanctions by auditing of-
fices as a dependent variable. Panel A reports the results without any
controls. Panel B reports the results using the main set of controls
described in the text. Clustered standard errors are shown in paren-
theses; *** p-value < 0.01, ** p-value < 0.05, * p-value < 0.1.
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