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INTRODUCTION

In this thesis I evaluate the effect of police deployment on crime and educa-
tional outcomes. To do so I use a research design based on a quasi-experiment,
the Favela Pacification Program, that is being implemented in Rio de Janeiro,
Brazil, since June 2008. The program consists in the expulsion of criminals
from some slums located across the city, employs 9,000 policemen and covers
an area where the 22-percent of the population or Rio de Janeiro lives. I exploit
the variations in time and space of the execution of the program to recover the
causal effect of it on criminality and student achievement.

Three chapters compose this thesis. The first chapter studies how the Favela
Pacification Program has affected crime rates in the territories where the pro-
gram is being implemented, so-called pacified territories. A large literature has
analyzed the effect of police deployment on "hot-spots", crime-prone places that
are usually object of special measures by police forces. This chapter is related
to this literature, but in my research I exploit the organized structure of crime,
a feature that to the best of my knowledge has not been exploited by the hot-
spot policing literature. The results presented in the first chapter indicate that
the program has not been able to reduce crime in the pacified territories, at least
when measured by the homicide rate.

In the second chapter I study to which extent the Favela Pacification Program
has displaced crime to other areas of the city. Crime displacement has not re-
ceived a lot of attention in the economics literature, yet the issue is instrumental
to obtain a thorough assessment of the effect of police on criminality. According
to the results presented in the second chapter, the program did displace criminals
from pacified to non-pacified territories.

Finally, in the third chapter, I focus on a positive externality of the program.
There is a large literature linking security conditions and educational outcomes,
and in the third chapter I evaluate if the Favela Pacification Program affects
student achievement. The results indicate that short term outcomes, measured
by a standarized test, improve due to the program, but other outcomes, more
long term oriented, are not affected by it.
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Chapter 1

Do Police Reduce Crime?



Abstract

Following the announcements of Brazil as the host of the 2014 FIFA World
Cup and of the city of Rio de Janeiro as the host of the 2016 Summer Olympic
Games, the Government of Rio de Janeiro launched the Favela Pacification Pro-
gram. The program consists in the expulsion of criminals from some favelas
(pacified favelas), territories usually controlled by gangs. Using data on homi-
cides I find that the program did not have an effect on violent crime. Property
crime suffers crime-reporting changes and it is not possible to recover the effect
of the program on property crime. The program does have a negative effect on
resistance cases.

JEL code: K42
Keywords: police deployment, organized crime, Favela Pacification Program.



The effect of police deployment on crime has received significant attention in
the economics literature. Previous works find a causal negative effect of police
presence on property crime, whereas there is mixed evidence on the effect of
police on violent crime. Draca, Machin and Witt (2011) use the allocation of
police forces after the terrorists attack in London in July 2005 and find a neg-
ative effect of police deployment on theft and on violent crime. Machin and
Marie (2009) exploit the data generated by the Street Crime Initiative, a large-
scale policing program executed in England and Wales during 2002 and 2003,
to find that police presence reduces robbery rates. Klick and Tabarol (2005)
use variations in police deployment due to differences in the risk of terror at-
tacks in Washington D.C., during the period March 2002 to July 2003. They
find that police presence reduces car theft rates, but they do not find an effect
for other types of property crime or for violent crime. A similar result is found
by Di Tella and Schagrodsky (2004). They exploit the additional police forces
assigned to Jewish institutions, after a terrorist attack in Buenos Aires in 1994,
to find that police presence deters car theft. This literature exploits the distance
from the place where police presence exogenously increases as the relevant di-
mension to define treatment and control groups in order to assess the effect of
police deployment on crime.

In this chapter I exploit the organized structure of crime in Rio de Janeiro to
define the treatment and the control group. Crime in Rio de Janeiro is dominated
by a few heavily-armed gangs spread all over the city that use favelas-slums lo-
cated over the hills within the city- as headquarters from where they can control
criminal activity. When a favela is pacified and criminals are expelled, gang
members have an incentive to relocate somewhere else. As they belong to a
gang, they will not take away rents from criminal activity in territories domi-
nated by their own criminal organization. Thus, in order to evaluate the effect
of the FPP on crime, territories dominated by the same gang that used to control
the pacified favela compose the control group, whereas pacified favelas com-
pose the treatment group. I discard favelas dominated by other gangs, as those
favelas may suffer crime displacement from pacified territories.

I estimate the effect of police presence using the data generated by the Favela
Pacification Program (FPP), a large-scale policing program that is being exe-
cuted in Rio de Janeiro since June 2008. The program employs approximately
9,000 policemen and covers an area where 22-percent of the population of Rio
de Janeiro lives. The FPP consists in the expulsion of criminals from some
favelas-slums located over the hills within the city- but not in others, which pro-
vides a quasi-experiment to assess the effect of police on crime. The FPP has
pacified thirty-eight territories covering near to two-hundred favelas. In each
territory a Pacifying Police Unit is installed with jurisdiction over it. The terri-
tories were, until their pacification, dominated by gangs that used them as head-
quarters from where criminals could organize and execute criminal activities.
Three major gangs operate in Rio de Janeiro: Comando Vermelho (CV), Por-



tuguese for Red Command, Amigos dos Amigos (AA), Portuguese for Friends
of Friends, and Terceiro Comando Puro (TCP), Portuguese for Pure Third Com-
mand. In addition to these gangs composed by regular criminals, many militias
-gangs composed by police officers, active or retired- can be found across the
city. Battles among gangs for control over a territory are usual and explain the
high homicide rate prevalent in Rio de Janeiro. The main goal of the FPP was to
impose the State presence in the territories and to stop gang battles over them.

The Favela Pacification Program was launched by the Government of Rio de
Janeiro after the announcement of Brazil as the country to host the 2014 FIFA
World Cup and Rio de Janeiro as the city to host the 2016 Summer Olympic
Games. Rio de Janeiro was announced as a host city of the FIFA World Cup
on 17 August 2007 and elected by the International Olympic Committee on 2
October 2009. The program consists in the expulsion of criminals from some
favelas and is intended to recover for the State territories under gang control.
To pacify a territory the State conducts a pacification operation, which is the
deployment of police forces and the expulsion of criminals from the territory.
Afterward, a Pacifying Police Unit with jurisdiction over the pacified territory
is installed to prevent criminals from returning to the territory. Up to now the
Favela Pacification Program has pacified thirty-eight territories.

Figure 1.1 depicts the thirty-eight Pacifying Police Units jurisdictions and
the criminal organization which used to control the territory before the pacifica-
tion is indicated.
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Figure 1.1: PACIFIED TERRITORIES IN RIO DE JANEIRO



Table 1.1 contains information on the thirty-eight territories pacified by the
FPP. Most of the territories, thirty-two out of thirty-eight, were controlled by
CV until the pacification date.

Table 1.1. The Favela Pacification Program

Territory Gang until the Pacification
Pacification Date Date

Batan Militia 1 June 2008
Cidade de Deus Comando Vermelho 11 November 2008
Santa Marta Comando Vermelho 20 November 2008
Babilonia Comando Vermelho 15 May 2009
Pavao Comando Vermelho 30 November 2009
Tabajaras Comando Vermelho 26 December 2009
Providencia Comando Vermelho 22 March 2010
Borel Comando Vermelho 28 April 2010
Formiga Comando Vermelho 28 April 2010
Andarai Comando Vermelho 11 June 2010
Salgueiro Comando Vermelho 30 July 2010
Turano Comando Vermelho 10 August 2010
Macacos Amigos dos Amigos 14 October 2010
Adeus Comando Vermelho 28 November 2010
Alemao Comando Vermelho 28 November 2010
Chatuba Comando Vermelho 28 November 2010
Fazendinha Comando Vermelho 28 November 2010
Fe e Sereno Comando Vermelho 28 November 2010
Nova Brasilia Comando Vermelho 28 November 2010
Parque Proletario Comando Vermelho 28 November 2010
Vila Cruzeiro Comando Vermelho 28 November 2010
Sao Joao Comando Vermelho 1 June 2011
Coroa Comando Vermelho 2 June 2011
Escondidinho Comando Vermelho 2 June 2011
Sao Carlos Amigos dos Amigos 2 June 2011
Mangueira Comando Vermelho 19 June 2011
Rocinha Amigos dos Amigos 12 November 2011
Vidigal Amigos dos Amigos 12 November 2011
Jacarezinho Comando Vermelho 13 October 2012
Manguinhos Comando Vermelho 13 October 2012
Arara Comando Vermelho 17 January 2013
Barreira Comando Vermelho 3 March 2013
Caju Amigos dos Amigos 3 March 2013
Cerro-Cora Comando Vermelho 29 April 2013
Mangueirinha Comando Vermelho 2 August 2013
Camarista Meier Comando Vermelho 6 October 2013
Lins Comando Vermelho 6 October 2013
Vila Kennedy Comando Vermelho 13 March 2014

Note: Pacification operations are vastly reported by the Brazilian media; dates and gangs con-
trolling the territory are obtained from numerous media reports.

Figure 1.2 shows the evolution of the number of policemen employed by
the program, the total area pacified, the ratio policemen to area pacified and



the population that is covered by the program. As of March 2014, when the
38th territory was pacified, the FPP employs 9,334 policemen and the total area
of the pacified territories amounts to 13,655 square kilometeres. The ratio of
policemen to square kilometers covered by the program is close to 1 for most
of the period, but since June 2013 it has increased to approximately 2.5. The
population covered by the program reaches 609,306 inhabitants.
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Figure 1.2: The Favela Pacification Program in Numbers

The effect of the FPP on crime in this chapter is evaluated taken as a control
group CV territories and as a treatment group pacified-former CV-territories.
The reason to work with only territories that were under CV control is to avoid
heterogeneity in unobservables, as the same reasons explaining why a gang con-
trols a territory may influence its crime rates. Moreover, once a CV territory is
pacified, territories under the control of other gangs may suffer crime displace-
ment.

The starting date of the treatment depends for each pacified territory: is the
month when the pacification takes place. The ending date of the treatment is
common for all the territories: is September 2010, because in October 2010
is pacified Macacos, the first favela under AA control, and therefore as of this
date CV territories may suffer crime displacement from AA territories. The
comparison period starting date is September 2007. As in August 2007 Rio de



Janeiro was announced to host the 2014 FIFA World Cup, to get rid of any an-
nouncement effect, I set the starting date of the comparison period immediately
afterward it. Figure 1.3 depicts for each CV territory the period when it belongs
to the treatment and when to the control group.
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Figure 1.3: TREATMENT AND CONTROL GROUP

Note: The gray area means that the territory is under CV control, and the blue area means that
the territory has been pacified. Gray area represents the control period for each territory, whereas

blue area represents the treatment period for each territory.

Using data on homicide rates for the territories, I find that the FPP did not
have an effect on violent crime. The estimates cannot capture any effect of the
FPP on property crime, but these estimates are not reliable, given that after the
pacification, once criminals have been expelled from the territories, victims may
be much more prone to report offenses. Indeed, I estimate whether the FPP has
had an effect on sexual assaults, a form of crime that by its very nature should
not be affected by the program. The results indicate that the FPP did have a
positive effect on sexual assaults, an effect that is surely due to an increase in
reporting-rates in pacified territories.

I perform a series of estimates to evaluate which policing strategy police
forces employ in the pacified territories. The results indicate that police use a
rather than incapacition as a security strategy. Results also show a remarkable
increase in drug arrest in pacified territories.



This chapter is structured as follows. Section I provides some background
about favelas and the FPP. Section II presents the data used to perform the es-
timates and discusses the empirical design. Section III presents the results and
section IV discusses the police behavior in pacified territories. Section V pro-
vides a discussion about the cost and benefits of the program and section VI
concludes.

I. Background

a. Favelas in Rio de Janeiro

Favela da Providencia was the first favela in Rio de Janeiro. At the end of a
civil war in the eastern State of Bahia some soldiers were promised land in Rio
de Janeiro in return for their services provided to the army. The promise was
not honored and the veterans decided, in 1897, to occupy a hill located nearby
Rio de Janeiro city center which gave rise to the slums known as Favela da
Providencia. During the 20th century the favela phenomenon found its basis on
reasons very similar to those that originated the first favela: inmigrants arriving
without means to afford regular housing occupied the hills within the city and a
vast number of favelas emerged. Currently in Rio de Janeiro there are 965 fave-
las, where 1,443,773 inhabitants - 22.8-percent of the city population - lives.!
One of the most salient characteristics of Rio de Janeiro’s urban landscape is the
proximity from any point to a favela: they are spread all over the city and can
be found either near to poor or wealthy areas.

Favelas have traditionally been territories with limited state penetration. The
Brazilian Institute of Geography and Statistics defines a favela as a place that
present the following three characteristics. First, there is a lack of basic pub-
lic services. According to the Brazilian Census 2010, in the favelas of Rio
de Janeiro 12-percent of the population has an inadequate access to wastewa-
ter treatment, 2.7-percent has an inadequate access to water services and 2.5-
percent do not have garbage collection, whereas these percentages in the rest
of the city are 3.2-percent, 0.3-percent and 0.2-percent, respectively. Second,
urban planning is precarious: streets and sidewalks are in poor condition or
even nonexistent. Third, land is illegally occupied. In the largest favela in
Rio de Janeiro, Rocinha, only 23-percent of residences hold land title (Sergio
Guimaraes and Maina Celidonio, 2012).

b. The Favela Pacification Program

On 1 January 2007 Sergio Cabral sworn into office as Governor of Rio de
Janeiro State. During his campaign he made emphasis on public security issues

I'The Population data is provided by the Brazilian Institute of Geography and Statistics and
the data on the number of favelas is provided by the Pereira Passos Institute.



and announced that if elected changes in the public security policy of Rio de
Janeiro would be implemented, which were finally unchained by an unexpected
event. On 14 May 2008 three journalists from O Dia journal were kidnapped
in Batan, a neighborhood on the west side of the city, by members of the mili-
tia that used to control the territory. The journalists were working on a report
dennouncing the abuses commited by the militia when they were captured and
released on the same day, but the kidnap was not publicly announced until the
31st of May to avoid interferences on the investigations conducted by the police.
The news of the journalists being kidnaped, and tortured, by the militia alarmed
the press and drew public attention. On 1 June 2008 police forces occupied
Batan without any kind of opposition from the militia. Temporary incursions
into a favela, generally to stop violent gang clashes, was common practice in
Rio de Janeiro, but in Batan the police decided to remain in the territory. This is
the first territory pacified by the program.

The Favela Pacification Program consists in the pacification of some fave-
las and is intended to recover for the State territories under gang control. The
pacification of a territory consists of two stages. First, the deployment of police
forces and the expulsion of criminals where clashes between police forces and
criminals usually, but not necessarily, take place. On a symbolic event, the day
when police forces are deployed in the favela a Brazilian flag is raised by the
police to signal that the territory is under State control and does not belong to
a gang anymore. The second stage is the set up of a Pacifying Police Unit with
jurisdiction over the pacified territory, which aims to prevent criminal’s return.

The Favela Pacification Program did not have a legal framework when it
was put into practice. The Rio de Janeiro state decree-law N° 42.787 of the
6th of January 2011, more than two years after the Batan pacification and when
twenty-one territories were already pacified, is the only legal instrument ruling
the Favela Pacification Program. The decree-law describes the characteristics a
territory must present to be considered to be pacified and the steps a pacification
operation must follow. In practice, what the decree-law does is a description of
what was already being put into practice by the police.

According to the decree-law N° 42.787 a territory is "potentially able to be
contemplated" for a pacification operation if it is a poor territory where osten-
sively and heavily-armed criminals represent a threat for the democratic state
under the rule of law. Regarding the pacification process, the decree-law estab-
lishes that the first step of a pacification is the deployment of police forces in
the territory to recover for the State territories controlled by ostensively-armed
criminals. Then, after a stabilization period where additional police forces may
be called in, a Pacifying Police Unit with jurisdiction over the pacified territory
is installed.
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II. Data Description and Empirical Design

The data used to estimate the effect of the FPP on crime is provided by the
Public Security Institute (PSI), a Rio de Janeiro Government office in charge of
collecting and publishing data related to crime and police activity. To elaborate
this database, PSI locates the place where the offense occurred or the police ac-
tiviy took place, and if it happened within a territory the PSI assigns the offense
or the police activity to it. The database contains monthly data for each territory
from January 2007 onwards. Table 1.2 contains the average rates for homicides,
property crime, sexual assaults and diverse police activities for the treatment
and the control group, during the pretreatment period.

Table 1.2. Descriptive Statistics

Treatment Control
Panel A. Crime
Homicide 3.188 2.236
(0.687) (0.303)
Property crime 63.246 27.529
(9.506) (2.046)
Sexual Assaults (1.104) (0.963)
0.377) (0.247)
Panel B. Police Activity
Caught in the act 15.735 4.001
(2.080) (0.390)
Warrants of arrest (2.609) (1.084)
(0.676) (0.406)
Drug arrest 27.007 6.461
(3.623) (0.608)
Gun arrest 22.508 8.699
(4.662) (1.072)
Car recovery 9.876 14.556
(1.567) (2.050)
Panel C. Resistance cases
6.269 2.781
(1.157) (0.492)
Observations 140 308

Note: Rates per 100,000 inhabitants during the pretreatment period, i.e., September 2007-
October 2008. Standard errors in parentheses.

In Figure 1.4 we can see the evolution of homicide, resistance cases, sexual
assaults and police activity rates.
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Figure 1.4: Pre and Post-treatment Trends

The aim of this chapter is to evaluate the causal effect of police presence on
crime. The baseline econometric specification is the following:

Yy = a+ B xTreatment + I; + M, + €; (1.1)

where Yj; is homicide rate per 100,000 inhabitants per month ¢ at the territory
i level. I; stands for fixed effects at the territory level, M, stands for monthly
effects and &;; is the error term. Treatment stands for the interaction of the treat-
ment period, November 2008 to September 2010, and the treatment group, paci-
fied territories. The comparison period runs from September 2007 to October
2008 and the control group is composed by CV territories.

III. The Effect on Crime

Table 1.3 reports the results of the estimates of equation (1.1) for four different
specifications.
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Table 1.3. The Effect of the Favela Pacification Program on Homicides

(A) (B) © (D)
Pacified -0.859 -0.231
(1.081) (1.454)
Pacified*Elevation -0.733
(0.439)
Pacified(1-11 months) -1.629
(0.895)*
Pacified(12-23 months) -0.637
(1.137)
Territory fixed effects Yes Yes Yes Yes
Month effects Yes Yes Yes Yes
Territory trends No No No Yes
Observations 1,184 1,184 1,184 1,184
R? 0,115 0.116 0.116 0.150

Note: Dependent variable is monthly homicide rate per 100,000 inhabitants per territory.
Pacified is defined as interaction of treatment group with a dummy variable for the treat-
ment period. Elevation is measured in 100 meters. Standard errors clustered at the territory
level in parentheses. *** Significant at the 1-percent level.** Significant at the 5-percent
level.* Significant at the 10-percent level.

The treatment variable for column A is a standard treatment variable: a
dummy that takes the value 1 for pacified territories. The treatment variable
for column B is the standard treatment variable times the height in 100 me-
ters of the territory highest point. The reasoning behind the use of elevation to
weight the treatment variable in column B is security for the gang controlling
the favela. Gang bosses usually live in the highest points of the hill, from where
they can control criminal activities and find time to scape in case a rival gang
or the police arrive. The higher the highest point the more desirable the favela
should be. A third specification, in column C, is included to assess the possible
effect of the announcement, on 2 October 2009, of Rio de Janeiro as the host city
of the 2016 Summer Olympic Games. In this specification the standard treat-
ment variable is split into two: one for the period before the announcement-the
first eleven months of the treatment- and other for the period after the announce-
ment. From columns A to C every model includes fixed effects at the territory
level and month effects. In a fourth specification, in column D, linear trends at
the territory level are also included.

In every specification included in Table 1.3 the coefficient of the treatment
variable is negative, which would suggest that the FPP has a negative effect
on homicides. However, the results are non statistically significant, with the
exception of the coefficient for the first eleven months of the treatment. Overall,
the effect is not robust to the different specifications, and therefore we must
conclude that the estimates does not capture a significant effect of the FPP on
homicides.

We must note that the effect of the FPP reported in Table 1.3 is very likely
to suffer a downward bias. This is because some expelled criminals, that used
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to control pacified territories, may look for shelter in a CV territory. If they do
not engage in gang clashes with members of their own criminal organization,
the effect reported in Table 1.3 is not biased downward. If they did, then, during
the treatment period, the control group is suffering a higher homicide rate than
what would have suffered had the FPP not taken place, and in a difference-in-
differences estimate this implies a downward bias.

More likely to suffer a downward bias, due to the discplacement of crimi-
nals from pacified territories, is the estimate of the effect of the FPP on property
crime, given that criminals looking for shelter in CV territories, even if they not
engage in gang clashes, may get involved in property crime offenses. However,
after pacification, property crime-reporting rates may rise, which causes an up-
ward bias in the estimates. As it is not possible to capture the net effect of the
bias, what we can say about the estimates of equation (1.1) for property crime
rates is that it does not provide a reliable estimate of the FPP on property crime.?

In Table 1.4 we assess the effect of the program on resistance cases, which
is an ambiguous measure. A resistance case is a case where a civilian dies in a
confrontation with a police officer. Naturally, the case is labelled as a resistance
case by what the police officer declares. Therefore, the term resistance case
may not be appropriate for every incident labelled as such. A resistance case is
clearly not a crime, but is an indication of the violence that inhabitants of the
territories must bear, and is therefore interesting to see if the program has had
any effect on it.

Table 1.4. The Effect of the Favela Pacification Program on Resistance Cases

(A) (B) © (D)
Pacified -4.031 -2.813
(1.938)** (1.821)
Pacified*Elevation -2.076
(0.856)**
Pacified(1-11 months) -2.416
(1.064)**
Pacified(12-23 months) -4.496
(2.210)*
Territory fixed effects Yes Yes Yes Yes
Month effects Yes Yes Yes Yes
Territory trends No No No Yes
Observations 1,184 1,184 1,184 1,184
R? 0.135 0.132 0.136 0.182

Note: Dependent variable is monthly resistance cases rate per 100,000 inhabitants per ter-
ritory. Pacified is defined as interaction of treatment group with a dummy variable for the
treatment period. Elevation is measured in 100 meters. Standard errors clustered at the
territory level in parentheses. *** Significant at the 1-percent level.** Significant at the
5-percent level.* Significant at the 10-percent level.

%In the estimates of equation (1.1) for property crime rates the coefficient of the treatment
variable is statistically not significant for any specification
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The results shown in Table 1.4 indicate that the FPP has a negative effect on
resistance cases. This may be due to a change in the policing strategy: before
the implementation of the FPP the police used to enter the territories only to stop
violent gang clashes, whereas during the implementation of the FPP the police
has a permanent presence in the territories. It is worth noting that in terms of
violent deaths, resistance cases represent in the treatment territories more than
half of the deaths, as we can see in Table 1.2.

The column (A) coefficient indicates that the average reduction in the resis-
tance cases rate per 100,000 inhabitants is 4.031. As the average population in
treatment territories is 14,470 inhabitants and the eleven pacified territories add
up to a total of 106 observations, the coefficient implies that sixty-two resis-
tance cases did not occur in pacified territories due to the FPP. In the treatment
territories, during the control period, seventy-seven resistance cases occurred.

It is interesting to compute a police-resistance cases elasticity. According to
the 2010 Yearbook of the Brazilian Public Security Forum, the state of Rio de
Janeiro employed in 2008 46,878 police officers. If we assume that police offi-
cers are distributed to areas accordding to their populations, as the State of Rio
de Janeiro had 16,550,024 inhabitants in 2008 and pacified territories 106,834
inhabitants, we can assume that roughly 302 police officers were "assigned"
to the territories at the beggining of the program. By September 2010, at the
end of the treatment period, 2,086 police officers were employed in the paci-
fied territories as part of the FPP. Thus, the elasticity police-resistance cases is
-11,6-percent.

IV. Police Activity

The PSI database is detailed enough to assess what has been the effect of the
FPP on many police activities. In this section I present a series of estimates
to assess what has been the policing strategy of the FPP. First, we assess to
which extent the policing strategy implemented is more closely related to either
or incapacitacion. A deterrence effect occurs if the police prevents a potential
criminal from commiting an offense, whereas an incapacitation effect occurs if
the police captures and incarcerates a criminal. Then we will proceed to assess
if the security program has targeted the main source of revenue of drug gangs-
drug trafficking -, by checking if the FPP has had any effect on drug arrest. We
will also test if the FPP has lead to an increase in gun arrest, car recovery and
resistance cases.

Table 1.5 evaluates the effect of the FPP on warrants of arrest, a police activ-
ity related mostly to an incapacitation strategy. We perform the same robustness
checks performed to assess the impact of the FPP on homicides. In column B
the treatment variable is interacted with elevation. In column C we split the
treatment variable in two: one for the period before the announcement of Rio as
a host of the 2016 Olympic Games and other for the period after. In column D
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we include territory trends.

Table 1.5. The Effect of the Favela Pacification Program on Warrants of Arrest

(A) (B) ©) (D)
Pacified 1.836 1.598
(1.800) (2.567)
Pacified*Elevation 0.649
(0.833)
Pacified(1-11 months) -1.099
(1.288)
Pacified(12-23 months) 2.685
(2.011)
Territory fixed effects Yes Yes Yes Yes
Month effects Yes Yes Yes Yes
Territory trends No No No Yes
Observations 1,181 1,181 1,181 1,181
R? 0.098 0.096 0.100 0.130

Note: Dependent variable is monthly warrants of arrest rate per 100,000 inhabitants per territory.
Pacified is defined as interaction of treatment group with a dummy variable for the treatment
period. Elevation is measured in 100 meters. Standard errors clustered at the territory level
in parentheses. *** Significant at the 1-percent level.** Significant at the 5-percent level.*
Significant at the 10-percent level.

As we can see, the effect of the FPP on warrants of arrest is positive in
almost every specification. However, we do not achieve statistical significance
at any of the four specifications included.

The effect of the FPP on offenses caught in the act is captured by the results
presented in Table 1.6. Offenses caught in the act is a police activity closely
linked to police presence in an area. Therefore, it is related to a deterrence strat-
egy as a form to fight against crime. The impact of the FPP on offenses caught
in the act rates is positive and statistically significant for every specification in-
cluded in Table 1.6. The 13.228 coefficient of column (A), implies that 200
offenses were caught in the act due to the program. This is a relevant magni-
tude, given that during the comparison period 286 offenses were caught in the
act in pacified territories.
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Table 1.6. The Effect of the Favela Pacification Program on Offenses Caught in the Act

(A) (B) © D)
Pacified 13.228 15.821
(3.933)%** (4.833)%**
Pacified*Elevation 6.797
(2.721)**

Pacified(1-11 months) 19.673

(5.398)***
Pacified(12-23 months) 11.371

(4.338)**
Territory fixed effects Yes Yes Yes Yes
Month effects Yes Yes Yes Yes
Territory trends No No No Yes
Observations 1,184 1,184 1,184 1,184
R? 0.368 0.357 0.371 0.421

Note: Dependent variable is monthly offenses caught in the act rate per 100,000 inhabitants
per territory. Pacified is defined as interaction of treatment group with a dummy variable
for the treatment period. Elevation is measured in 100 meters. Standard errors clustered at
the territory level in parentheses. *** Significant at the 1-percent level.** Significant at the
5-percent level.* Significant at the 10-percent level.

Gangs operating in Rio de Janeiro have as their principal source of revenue

drug trafficking. It is therefore interesting to see if the FPP has any effect on
drug arrest rates. In Table 1.7 we can appreciate that the program has a positive
effect on drug arrest. Moreover, the effect is significant for every specification.
It is important to note that the data on drug arrest does not include the amount
or value of drug arrested. The data represents drug arrest operations in the ter-
ritories. It is not possible to differentiate between large drug arrest operations,
which would be an indication of a fight against organized crime, from drug ar-
rest operations performed as a consequence of capturing individual consumers
using drugs on the streets, which would be an indication of a deterrence strategy.
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Table 1.7. The Effect of the Favela Pacification Program on Drug Arrest

(A) (B) © (D)

Pacified 19.950 23.261
(8.952)** (11.024)**
Pacified*Elevation 12.055
(4.353)%%:*
Pacified(1-11 months) 37.283
(8.184 )%
Pacified(12-23 months) 14.955
(8.688)*

Territory fixed effects Yes Yes Yes Yes
Month effects Yes Yes Yes Yes
Territory trends No No No Yes
Observations 1,184 1,184 1,184 1,184
R? 0.472 0.468 0.480 0.535

Note: Dependent variable is monthly drug arrest rate per 100,000 inhabitants per territory.
Pacified is defined as interaction of treatment group with a dummy variable for the treat-
ment period. Elevation is measured in 100 meters. Standard errors clustered at the territory
level in parentheses. *** Significant at the 1-percent level.** Significant at the 5-percent
level.* Significant at the 10-percent level.

In Table 1.8 I present the results of the estimates of equation (1.1) for gun
arrest rates. The coefficients of the treatment variables are negative. However,
the results are not very robust: the signifance levels are low and in some speci-
fications no significant effect is found.

Table 1.8. The Effect of the Favela Pacification Program on Gun Arrest

(A) B) © (D)
Pacified -14.441 -10.337
(8.017)* (7.794)
Pacified*Elevation -8.842
(5.553)
Pacified(1-11 months) -15.958
(8.839)*
Pacified(12-23 months) -14.003
(8.024)*
Territory fixed effects Yes Yes Yes Yes
Month effects Yes Yes Yes Yes
Territory trends No No No Yes
Observations 1,184 1,184 1,184 1,184
R? 0.159 0.157 0.159 0.197

Note: Dependent variable is monthly gun arrest rate per 100,000 inhabitants per territory.
Pacified is defined as interaction of treatment group with a dummy variable for the treat-
ment period. Elevation is measured in 100 meters. Standard errors clustered at the territory
level in parentheses. *** Significant at the 1-percent level.** Significant at the 5-percent
level.* Significant at the 10-percent level.
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As many crimes are committed with stolen cars, I present Table 1.9 where
we can see the results of the estimates of equation (1.1) for car recovery rates.
Again, the coefficients are negative but the result is not robust.

Table 1.9. The Effect of the Favela Pacification Program on Car Recovery

(A) (B) © (D)
Pacified -1.779 -6.280
(3.584) (3.007)**
Pacified*Elevation -0.494
(2.030)
Pacified(1-11 months) -3.781
(2.401)
Pacified(12-23 months) -1.202
(3.908)
Territory fixed effects Yes Yes Yes Yes
Month effects Yes Yes Yes Yes
Territory trends No No No Yes
Observations 1,183 1,183 1,183 1,183
R? 0.376 0.376 0.376 0.522

Note: Dependent variable is monthly car recovery rate per 100,000 inhabitants per terri-
tory. Pacified is defined as interaction of treatment group with a dummy variable for the
treatment period. Elevation is measured in 100 meters. Standard errors clustered at the
territory level in parentheses. Standard errors clustered at the territory level in parentheses.
**% Significant at the 1-percent level.** Significant at the 5-percent level.* Significant at
the 10-percent level.

V. Discussion

The FPP expels from territories criminals organized under gangs which main ac-
tivities are drug trafficking and extortion. When dealing with organized crime,
a cost-benefit analysis of a security program becomes more involved. In the
Becker model of crime costs and benefits of crime are clearly assigned: crimi-
nals enjoys the benefits and everyone else the costs. When organized crime is
present, costs and benefits of crime are more diffuse (Pinotti, 2015). For in-
stance, criminal organizations may be powerful enough to ensure the election
of their own political representatives (Hidalgo and Lessing, 2015) or to give a
significant support to a political party in exchange of future favors (Bunoanno,
Prarolo and Vanin, 2016). The influence of organized crime in politics implies
higher costs of it to the society. If we consider benefits, not only criminals may
benefit from organized crime. Criminal organizations may provide security to
citizens in certain areas.

Even if we cannot compute a complete cost-benefit analysis of the FPP, we
can highlight certain effects of it. Pacified territories have seen a remarkable
increase in offenses caught in the act and drug arrest rates, and no effect on war-
rants of arrest rates has been found as a result of the FPP. Therefore, we conclude



19

that the security strategy employed by the FPP has been only police deployment.
However, it is not clear to see an effect of police deployment on crime rates.
Homicide rates has not been affected by the program. Other forms of crime,
as property crime and sexual assaults, suffer changes in crime-reporting rates
due to the program, and therefore the estimates are unreliable. We do find an
effect of the program on resistance cases rates. The FPP has remarkably dimin-
ished resistance cases in pacified territories, but resistance cases are not a form
of crime. Therefore, the benefits in terms of crime reduction are dubious.

Regarding the costs of the program, only in terms of salaries of police offi-
cers, the FPP had a cost, from November 2008 to September 2010, of approx-
imately 20 million dollars. Even if the program has not been expensive, the
higher cost of the program is still to be assessed. In the next chapter I will
provide evidence that the FPP has displaced crime from pacified territories to
territories dominated by AA, CV rival gang.

VI. Conclusions

Rio de Janeiro hosted two major sports events: the 2014 FIFA World Cup and
the 2016 Summer Olympic Games. In August 2007 was announced that Rio
de Janeiro was hosting the opening ceremony and the final of the FIFA World
Cup and in October 2009 was announced that the city was hosting the Olympic
Games. After these announcements the Government of Rio de Janeiro changed
its security strategy in some favelas. Traditionally, police was absent and en-
tered into these favelas only to stop bloody clashes among gangs. In June 2008
the Government decided to launch the FPP, a program that consists in the ex-
pulsion of criminals from some territories is intended to recover for the State
territories under gang control. From June 2008 to March 2014 the program
pacified thirty-eight territories, employed more than 9,000 policemen and cov-
ers and area where more lives more than 22-percent of the population of Rio de
Janeiro.

Exploiting the variations in police presence across time and space due to the
FPP and taking advantage of the organized structure of crime in Rio de Janeiro,
I use a difference-in-differences approach to estimate the effect of the program
on crime. The results indicate that the effect of the FPP on the homicide rate
is not statistically significant. Due to changes in property-crime reporting rates,
it is not possible to obtain reliables estimates of the effect of the program on
property crime. We do find a negative effect of the program on resistance cases
rates: the police-resistance cases elasticy estimate is -11.6-percent.

In conclusion, we do not find an effect of the FPP on crime in pacified terri-
tories.



20

References

Buonanno P., G. Prarolo and P. Vanin (2016) “Organized crime and electoral
outcomes. Evidence from Sicily at the turn of the XXI century." European Jour-
nal of Political Economy 41: 61-74.

Di Tella R. and E. Schargrodsky (2004) “Do Police Reduce Crime? Estimates
Using the Allocation of Police Forces After a Terrorist Attack." American Eco-
nomic Review 94: 115-33.

Draca M., S. Machin and R. Witt (2011) “Panic on the Streets of London:
Police, Crime, and the July 2005 Terror Attacks." American Economic Review
101: 2157-81.

Hidalgo D. and B. Lessing (2015) “Endogenous State Weakness in Violent
Democracies: Paramilitaries at the Polls." Working Paper.

Klick J. and A. Tabarol (2005). “Using Terror Alert Levels to Estimate the
Effect of Police on Crime." Journal of Law and Economics 48: 267-79.

Levitt S. (1997). “Using Electoral Cycles in Police Hiring to Estimate the Ef-
fect of Police on Crime." American Economic Review 87: 270-90.

Levitt S. (2002)“Using Electoral Cycles in Police Hiring to Estimate the Ef-
fect of Police on Crime: Reply." American Economic Review 92: 1244-50.

Machin S. and O. Marie (2011) “Crime and police resources. The street crime
intitiative" Journal of the European Economic Association 9: 678-701.

McCrary J. (2002) “Using Electoral Cycles in Police Hiring to Estimate the
Effect of Police on Crime: Comment." American Economic Review 92: 1236-
43.

Pinotti P. (2015) “The Causes and Consequences of Organised Crime: Pre-
liminary Evidence Across Countries." The Economic Journal 125: F158-74.



Chapter 2

Do Police Displace Crime?



Abstract

After the announcements of Brazil as the host of the 2014 FIFA World Cup and
of the city of Rio de Janeiro as the host of the 2016 Summer Olympic Games,
the Government of Rio de Janeiro launched the Favela Pacification Program.
The program consists in the expulsion of criminals from some favelas (pacified
favelas), territories usually controlled by gangs. Using data on homicide rates
across Rio de Janeiro before and after the starting date of the Favela Pacification
Program, I find that it displaces crime from pacified to non-pacified favelas.

JEL: K42
Keywords: police deployment effectiveness, crime displacement, organized crime.
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A crucial yet understudied challenge in the crime literature is to isolate the
causal effect of police presence on crime displacement. Previous literature finds
a causal negative effect of police presence on crime there where police presence
exogenously increases.! However, a complete evaluation of the effect of po-
lice deployment on crime requires also an assessment of to which extent crime
displacement may take place. Little attention has been paid in the economics
literature to this topic with only a few works assessing the issue. Mirko Draca,
Stephen Machin and Robert Witt (2010) do not find evidence of crime displace-
ment using the allocation of police forces after the terrorist attacks in London
in July 2005 and Rafael Di Tella and Ernesto Schargrodsky (2004) do not find
evidence of crime displacement either, using the allocation of police forces af-
ter a terrorist attack in Buenos Aires in July 1994.2 This literature exploits the
distance from the place where police presence exogenously increases as the rel-
evant dimension to define treatment and control groups in order to assess the
effect of police deployment on crime displacement.

In this chapter I exploit the organized crime structure of crime in Rio de
Janeiro to define the treatment and the control group®. Crime in Rio de Janeiro
is dominated by a few heavily-armed gangs spread all over the city that use
favelas -slums located over the hills within the city- as headquarters from where
they can control criminal activity. When a favela is pacified and criminals are
expelled, gang members have an incentive to relocate somewhere else. As they
belong to a gang, they will not take away rents from criminal activity in terri-
tories dominated by their own criminal organization. Nevertheless, they may
try to recover lost rents in territories dominated by rival gangs. Thus, in or-
der to evaluate crime displacement after a favela pacification, territories dom-
inated by the same gang that used to control the pacified favela compose the
control group whereas territories dominated by rival gangs compose the treat-
ment group. Pacified territories, as they do not belong to any gang, are not part
of either the control or the treatment group.

The Favela Pacification Program (FPP) was launched by the Government
of Rio de Janeiro after the announcement of Brazil as the country to host the

"Mirko Draca, Stephen Machin and Robert Witt (2011), Machin and Olivier Marie (2009),
Jonathan Klick and Alexander Tabarol (2005), Rafael Di Tella and Ernesto Schargrodsky (2004)
and Steven Levitt (1997), among others. Justin McCrary (2002) points out some concerns with
the Levitt (1997) paper (see also Levitt’s 2002 reply). Earlier works find mixed results but do
not address the endogeneity problem, i.e. that police forces are allocated to areas with higher
crime rates. An extensive discussion on this topic can be found in Di Tella and Schargrodsky
(2004).

*Mikael Priks (2015) does find that surveillance cameras in the Stockholm subway has
displaced crime to stations’ surroundings. Brian Jacob, Lars Legfren and Enrico Moretti (2007)
find an intertemporal crime displacement effect using weather shocks as exogenous sources of
variation. Cody Telep, David Weisburd, Charlotte Gill, Zoe Vitter and Doron Teichman (2014)
provide a review of crime displacement evaluations in the criminology literature.

3The next paragraphs of this introductory section are very similar to the introductory section
of Chapter 1. I repeat some parts to avoid cross-references and to facilitate the reading.
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2014 FIFA World Cup and Rio de Janeiro as the city to host the 2016 Summer
Olympic Games. Rio de Janeiro was announced as a host city of the FIFA World
Cup on 17 August 2007 and elected by the International Olympic Committee on
2 October 2009. The program consists in the expulsion of criminals from some
favelas and is intended to recover for the State territories under gang control.
To pacify a territory the State conducts a pacification operation, which is the
deployment of police forces and the expulsion of criminals from the territory.
Afterwards, a Pacifying Police Unit with jurisdiction over the pacified territory
is installed to prevent criminals from returning to the territory. Up to now the
FPP has pacified thirty-eight territories.

In Rio de Janeiro 1,764 persons were murdered in 2010, a homicide rate of
27.9 per 100,000 inhabitants. In the same year the homicide rate in Mexico, in
the middle of a bloody war against drug traffickers, was 18.1 per 100,000 inhab-
itants. Dispute among gangs to gain control over territories from where they can
organize criminal activity and hide from police are the main reason why such a
high homicide rate is prevalent in Rio de Janeiro. Two kinds of criminal orga-
nizations are found in the city: three gangs composed by regular criminals and
many militias composed mostly by police officers and military personnel, active
or retired. The gangs composed by regular criminals are Comando Vermelho
(CV), Portuguese for Red Command; Amigos dos Amigos (AA), Portuguese
for Friends of Friends; and Terceiro Comando Puro (TCP), Portuguese for Pure
Third Command. CV was formed in a prison in 1979, TCP was formed during
the 80’s and is the result of a split from CV as AA, formed in 1998, is as well.
These criminal organizations use favelas as their headquarters. Two features of
favelas make them particularly attractive for criminals. First, the lack of state
presence makes favelas a good place to hide. Second, their location, nearby
wealthier neighborhoods, makes them an ideal place from where criminals can
organize and execute criminal activities, specially drug trafficking and crimes
against property.

Militias were supposed to be a response to protect favela residents from
gangs formed by regular criminals. The first militia in Rio de Janeiro began its
activities in the early 80’s. Each militia is composed mainly by police officers
and military personnel, active or retired, living in the favela. In June 2008 the
Lesgislative Assembly of Rio de Janeiro asked Rio de Janeiro’s deputy Marcelo
Freixo to elaborate a report detailing militia activities. Freixo presented a 282-
pages report on 14 November 2008 indicating that different militias controlled
at least 170 territories in the city, and that approximately 10-percent of Rio de
Janeiro police officers belong to a militia. In the report is clear that militias
represent as much a threat for the population as CV, AA or TCP represent and
that militias engage in the same kind of criminal activities: drug trafficking and
crimes against property.

Figure 2.1 depicts the thirty-eight Pacifying Police Units jurisdictions and
the criminal organization which used to control the territory before the pacifica-
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tion is indicated.
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Figure 2.1: PACIFIED TERRITORIES IN RIO DE JANEIRO

Table 2.1 contains information on the thirty-eight territories pacified by the
FPP. Most of the territories, thirty-two out of thirty-eight, were controlled by
CV until the pacification date. Five territories were under AA control and one
was controlled by a militia. No territory under TCP control has been pacified.
Batan, the territory controlled by a militia, was the first to be pacified and the
second to be pacified was Cidade de Deus, which pacification started on 11
November 2008 with violent clashes between the police and CV. After Cidade
de Deus the territories pacified were, in chronologigal order, Santa Marta, Ba-
bilonia, Pavao, Tabajaras, Providencia, Borel, Formiga, Andarai, Salgueiro and
Turano, which was pacified on 10 August 2010. Each one of these territories
were under CV control. On 14 October 2014 the first territory that was under
AA control, Macacos, is pacified. Other twenty-one CV and four AA territories
were pacified until the last pacification operation, conducted in March 2014.
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Table 2.1. The Favela Pacification Program

Territory Gang until the Pacification
Pacification Date Date

Batan Militia 1 June 2008
Cidade de Deus Comando Vermelho 11 November 2008
Santa Marta Comando Vermelho 20 November 2008
Babilonia Comando Vermelho 15 May 2009
Pavao Comando Vermelho 30 November 2009
Tabajaras Comando Vermelho 26 December 2009
Providencia Comando Vermelho 22 March 2010
Borel Comando Vermelho 28 April 2010
Formiga Comando Vermelho 28 April 2010
Andarai Comando Vermelho 11 June 2010
Salgueiro Comando Vermelho 30 July 2010
Turano Comando Vermelho 10 August 2010
Macacos Amigos dos Amigos 14 October 2010
Adeus Comando Vermelho 28 November 2010
Alemao Comando Vermelho 28 November 2010
Chatuba Comando Vermelho 28 November 2010
Fazendinha Comando Vermelho 28 November 2010
Fe e Sereno Comando Vermelho 28 November 2010
Nova Brasilia Comando Vermelho 28 November 2010
Parque Proletario Comando Vermelho 28 November 2010
Vila Cruzeiro Comando Vermelho 28 November 2010
Sao Joao Comando Vermelho 1 June 2011
Coroa Comando Vermelho 2 June 2011
Escondidinho Comando Vermelho 2 June 2011
Sao Carlos Amigos dos Amigos 2 June 2011
Mangueira Comando Vermelho 19 June 2011
Rocinha Amigos dos Amigos 12 November 2011
Vidigal Amigos dos Amigos 12 November 2011
Jacarezinho Comando Vermelho 13 October 2012
Manguinhos Comando Vermelho 13 October 2012
Arara Comando Vermelho 17 January 2013
Barreira Comando Vermelho 3 March 2013
Caju Amigos dos Amigos 3 March 2013
Cerro-Cora Comando Vermelho 29 April 2013
Mangueirinha Comando Vermelho 2 August 2013
Camarista Meier Comando Vermelho 6 October 2013
Lins Comando Vermelho 6 October 2013
Vila Kennedy Comando Vermelho 13 March 2014

Note: Pacification operations are vastly reported by the Brazilian media; dates and gangs con-
trolling the territory are obtained from numerous media reports.

The treatment evaluated in this chapter is the incentive that CV has, due to
the Favela Pacification Program, to displace criminal activities to AA territo-
ries during the period that runs from the Cidade de Deus pacification, the first
pacification conducted in a CV territory, to the Macacos pacification, the first
pacification conducted in an AA territory. The control group is composed by
territories dominated by CV and the treatment group is composed by territories
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dominated by AA. Pacified territories do not compose either the control or the
treatment group. The reason to set the ending date of the treatment on the date of
the Macacos pacification is the lack of an appropriate control group afterwards:
CV territories are also receiving a treatment after the first pacification in an AA
territory.

The measure of crime displacement used in this work is the homicide rate.
To set up a new headquarter in an AA domain, CV must necessarily fight for the
territory. As both CV and AA are heavily-armed organizations clashes among
these gangs produce a relevant number of homicides, and therefore the homicide
rate is the data best suited to assess whether CV members expelled from pacified
territories try to displace criminal activities to AA territories.*

A natural concern regarding the control group is to which extent we may
consider that it is unaffected by the treatment. After all, CV members dis-
placed from pacified favelas may look for shelter in CV territories. If the control
group receives criminals expelled from pacified territories and as a result prop-
erty crime rates increase in CV territories due to the FPP, as the measure of
crime displacement considered is the homicide rate, this would not be affecting
the control group. The control group would be affected by the treatment if crim-
inals expelled from pacified territories engage in (internal) gang clashes with
criminals in CV territories. Although this may happen, it is unlikely given that
expelled criminals belong to CV as well.> In any case I will return to this issue
in section V and discuss the consequences of possible violations of the Stable
Unit Treatment Value Assumption (SUTVA) in this context.

Two points related to the militia territory, Batan, are worth mentioning. First,
to avoid heterogeneity in unobservables the militia territory is not considered
part of the treatment group. The reasons why a given territory is under a militia
control and not under the control of a gang composed by regular criminals may
affect also the homicide rate in the territory. In any case, the results presented
in this work are robust to the inclussion of the militia territory in the treatment
group. Second, the Batan pacification, the first one conducted, biases the effect
of the Favela Pacification Program on crime displacement found in this work as
long as militia members are more prone to displace criminal activities to either
CV or AA territories. After controlling for fixed effects at the territory level,
there is no reason to believe this is the case, as militias and gangs composed by
regular criminals do not cooperate with each other.

4t is worth noting that a displacement of criminals from pacified favelas to AA territories
is not necessarily captured by property crime data. CV criminals can trigger a battle with AA,
set up a new CV headquarter in the territory and the property crime could be unaffected by
these events. If CV and AA have the same behavior regarding property crime the replacement
of criminals would not affect the property crime rate. However, crime displacement would still
take place.

3No split in CV was reported by the media after the FPP, that would be a likely consequence
of internal clashes among gang members.

®During the 90’s AA and TCP cooperated in order to fight against CV. This is the only
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A methodological issue that the empirical method must address is that the al-
location of gangs across the city is potentially endogenous in a crime regression.
The difficulty to enter the territory or the economic condition of its surrounding
areas may be affecting its crime rates and also which gang is controlling it. CV
and AA certainly take these elements into account when looking for new head-
quarters because they are directly related to the economic extraction that gangs
can gain from their domains. In order to control for the potential endogeneity of
the allocation of gangs across the city I employ a difference-in-differences strat-
egy where fixed effects at the territory level are included. The kind of variable
that generates this possible endogeneity, such as the relative economic condi-
tion of the territory and its surroundings or the geographic difficulties to enter
into it, are constant across time and thus the endogeneity can be broken down
controlling for fixed effects at the territory level.

Another methodological concern is that the difference-in-differences esti-
mate may be capturing not the effect of the FPP, but other simultaneous security
measures. In particular, if police forces put more emphasis on (non-pacified)
CV territories than in AA territories, crime displacement may be due to not only
the FPP. If this were the case police should be more active in territories con-
trolled by CV than in territories controlled by AA. This possibility is evaluated
using data on police activity.

The results found in this work indicate that the FPP had a positive, signif-
icant and non-negligible in magnitude effect on homicide rates in areas under
AA control. This is taken as evidence that CV gang members expelled from
pacified territories tried to relocate their criminal activities in AA territories. No
significant differences in police activity across AA and CV territories is found
which suggests that the effect on homicides is due to the FPP and not the re-
sult of a spurious correlation. Additionally, as a falsification test, I use data on
sexual assaults. The nature of this crime indicates that the FPP should not have
an effect on it. No effect on sexual assaults is found. Finally, a placebo test is
performed. The results indicate that the FPP was not anticipated.

The chapter is structured as follows. Section I explains the Quasi-experiment
that the FPP provides. Section II presents the data employed in the estimates
and section III the empirical strategy used. Section IV presents the results and
section V concludes.

I. The Quasi-experiment

a. Treatment and Comparison Period

On 11 November 2008 the first CV territory, Cidade de Deus, was pacified.
Thus the treatment period starts on 11 November 2008. After the pacification
of Cidade de Deus and until the 10th of August 2010, other ten CV territories

well-known cooperation between gangs that has occurred in Rio de Janeiro.
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were pacified: Santa Marta, Babilonia, Pavao, Tabajaras, Providencia, Borel,
Formiga, Andarai, Salgueiro and Turano. On 14 October 2010 the first terri-
tory controlled by AA, Macacos, is pacified. This event gives AA criminals an
incentive to gain rival gangs territories. For the same reason that when CV terri-
tories are pacified AA receive a treatment, when AA territories are pacified CV
territories receive a treatment. As a result, as of 14 October 2010, CV cannot be
considered anymore a control group. I set 14 October 2010 as the ending date
of the treatment period for this reason. Figure 2.2 shows the timeline of events.

\ COMPARISON PERIOD | TREATMENT PERIOD \
17 August 2007: 11 November 2008: 14 October 2010:
Rio de Janeiro announced 1st CV territory pacified 1st AA territory pacified

as a host city of
the 2014 FIFA World Cup

Figure 2.2: TIMELINE

Note: Comparison and treatment period defined as days.

The comparison period chosen runs from 17 August 2007 to the moment
immediately before the treatment period starts. The starting date of the com-
parison period takes into account that the first major sport event Rio de Janeiro
was announced to host was the 2014 FIFA World Cup. This announcement
was made on 17 August 2007. The comparison period is ideally a span of time
with no important differences with respect to the treatment period other than
the treatment itself. The announcement potentially triggers a positive economic
shock in certain areas of the city which make them more attractive to criminal
activity, particularly those close to where matches of the FIFA World Cup were
played, the Maracana Stadium. Thus, to avoid time-series heterogeneity in un-
observables in the territories I set the starting date of the comparsion period on
17 August 2007.

b. Comando Vermelho Territories, Pacified Territories and the Control
Group

CV territories compose the control group in this work. There are thirty-
two CV territories pacified by the Favela Pacification Program, and each one
is included in the control group. But the period during which these territories
belong to the control group differ. The reason is that when a territory is pacified
it does not belong to CV anymore, and so cannot be considered part of the
control group. After the pacification the territory is recovered by the State.
Figure 2.3 shows for each territory that used to be controlled by CV the period
when it is considered part of the control group, i.e. before the pacification, and
the period when it is not part of the control group, i.e. during the pacification.
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Cidade de Deus
Santa Marta
Babilonia
Pavao
Tabajaras
Providencia
Borel
Formiga
Andarai
Salgueiro
Turano
Adeus
Alemao
Chatuba
Fazendinha
Fe e Sereno
Nova Brasilia
Parque Proletario
Vila Cruzeiro
Sao Joao
Coroa
Escondidinho
Mangueira
Jacarezinho
Manguinhos
Arara
Barreira
Cerro-Cora
Mangueirinha
Camarista Meier
Lins

Vila Kennedy

08/17/2007
11/11/2008
14/10/2010 |

Figure 2.3: CONTROL GROUP AND PACIFIED TERRITORIES

Note: Gray area means that the territroy is controlled by CV, whereas blue area means that the

territory is pacified. The gray area represents the period the territory belongs to the control

group.

II. Data Description

The data used to estimate the effect of the FPP on crime displacement is
provided by the Public Security Institute (PSI), a Rio de Janeiro Government
office in charge of collecting and publishing data related to crime and police
activity. To elaborate this database, the PSI locates the place where the offense
occurred or the police activity took place, and if it happened within a territory
the PSI assigns the offense or the police activity to it.

The database contains monthly data for each territory from January 2007
onwards. Data on homicides is used to assess gang clashes which is taken as
evidence of crime displacement, data on sexual assaults is used as a falsification
test and data on police activity is used to test if other security measures were put
into practice during the Favela Pacification Program. The police activity data is
discriminated according to the following categories: offenses caught in the act,
warrants of arrest, drug arrest, gun arrest and car recovery. We also have data
on resistance cases, an event that occurs when a civilian dies in a confrontation
with a police officer.
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As the PSI data has a monthly periodicity, we need to redefine the starting
and ending dates of the comparison and the treatment period that has been de-
fined as days. The treatment period that, had daily data been available would
be from the 11th of November 2008 to the 14th of October 2010, with monthly
data is redefined as November 2008 to September 2010. I do not consider Octo-
ber 2010 as a treatment period to avoid the information of the second half of the
month when CV territories are under treatment. The comparison period would
ideally be from the 17th of August 2007 to the 11th of November 2008. With
monthly data the comparison period is September 2007 to October 2008. I do
not include August 2007 in the comparison period to discard the information
from the 1st to the 16th of August, before the announcement of Rio de Janeiro
as a host city of the 2014 FIFA World Cup, the event that sets the starting date of
the comparison period. Figure 2.4 shows the comparison and treatment period
with monthly data.

\ COMPARISON PERIOD | TREATMENT PERIOD \

September 2007 November 2008 September 2010

Figure 2.4: TIMELINE
Note: Comparison and treatment period defined as months.

The monthly periodicity of the data forces us to redefine also until when a
CV territory that is pacified is part of the control group, i.e. before the pacifi-
cation, and when it is not part of the control group, i.e. after the pacification.
The optimal (daily) timeline would be that depicted in Figure 2.3. The monthly
timeline is constructed with a simple general rule. As of the month when the
pacification begins, regardless of if the pacification begins on the first or on the
last day of the month, the territory is not included in the control group. Figure
2.5 shows when territories that were controlled by CV are considered part of the
control group. Naturally, those CV territories that were pacified after the first
pacification of an AA territory, on 14 October 2010, compose the control group
during the whole comparison and treatment period.
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Cidade de Deus
Santa Marta
Babilonia
Pavao
Tabajaras
Providencia
Borel
Formiga
Andarai
Salgueiro
Turano
Adeus
Alemao
Chatuba
Fazendinha
Fe e Sereno
Nova Brasilia
Parque Proletario
Vila Cruzeiro
Sao Joao
Coroa
Escondidinho
Mangueira
Jacarezinho
Manguinhos
Arara
Barreira
Cerro-Cora
Mangueirinha
Camarista Meier
Lins

Vila Kennedy

09/2007
09/2010

Figure 2.5: CONTROL GROUP AND PACIFIED TERRITORIES

Note: The gray means that the territroy belongs to the control group. The blue area means that
the territory was already pacified and therefore do not belong to the control group.

Some descriptive statistics are presented in Table 2.2. The table contains
data for the treatment and control group, during the treatment and comparison
period. All the data is expressed in rates per 100,000 inhabitants. Panel A
shows crime rates: data on homicides and sexual assaults is presented. Panel
B presents data on five different forms of police activity: offenses caught in the
act, warrants of arrest, drug arrest, gun arrest and car recovery. Finally, Panel C
contains data on resistance cases. As a resistance case is labeled as such by the
police officer involved in the event, there is a possibility that the term resistance
case may not be always accurate. Thus, I include resistance cases neither as a
crime nor as a police activity, but as a separate category.
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Table 2.2. Descriptive Statistics

Amigos dos Amigos Comando Vermelho
Treatment Comparison Treatment Comparison
period period period period
Panel A. Crime
Homicide 1.491 0.809 1.776 2.534
(3.708) (2.270) (5.797) (6.343)
Sexual Assaults 1.038 1.140 1.618 1.060

(3.660) (2.916) (5.840) (4.378)

Panel B. Police Activity

Caught in the act 2.564 2.627 9.855 7.668
(4.388) (5.759) (16.921)  (15.821)
Warrants of Arrest  0.384 0.371 2.363 1.561
(1.626) (1.449) (8.719) (7.448)
Drug arrest 4.928 4.854 16.063 12.881
(8.290) (7.976) (28.592)  (27.216)
Gun arrest 4.854 7.472 8.504 13.015
(8.553) (12.023) (23.568)  (35.078)
Car recovery 3.311 5.710 10.029 13.093

(6.262)  (0.748) (18.394)  (31.646)

Panel C. Resistance cases

0.877 2.113 2.218 3.871
(2.942) (4.983) (8.636) (10.593)
Observations 115 70 736 448

Note: Rates per 100,000 inhabitants. Standard errors in parentheses.

With the data presented in Table 2.2 we can compute the difference-in-
differences estimate of the effect of the FPP on the homicide rate. First, we
must substract to the average homicide rate in AA territories for the treatment
period, the average homicide rate in AA territories for the comparison period.
Once we have the difference among average rates for the treatment group, we
compute the same difference among average rates for the control group. We
substract the latter to the former and obtain a difference-in-differences estimate
of the effect of the program on the homicide rate. The estimate obtained is that
the FPP has a positive effect on the homicide rate per 100,000 inhabitants, in
AA territories, of a magnitude of 1.44 per territory. To go beyond this point
estimate and construct intervals of confidence we will compute the difference-
in-differences estimate by an OLS regression.

In Figure 2.6 we can see a graphical analysis of the effect of the FPP on the
homicide rate. It is worth noting that during the comparison period the homicide
rate trends in the control and treatment group are reasonably parallel.
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Figure 2.6: HOMICIDE RATE

Note: Homicide rates per 100,000 inhabitants per territory. The vertical line indicates
the starting date of the treatment period.

III. Empirical design

The aim of this work is to evaluate the causal effect of the FPP on crime
displacement from pacified territories to AA territories. The basic econometric
specification is the following:

Yy = o+ B« Treatment + I; + M, + €; 2.1

where Y, is homicide rate per 100,000 inhabitants per month 7 at the territory
i level. [; stands for fixed effects at the territory level, M; stands for monthly
effects and & is the error term. Treatment stands for the interaction of the
treatment period, November 2008 to September 2010, and the treatment group,
AA territories. The comparison period runs from September 2007 to October
2008 and the control group is composed by CV territories. Pacified territories
are not included in the estimates.

A natural concern with the empirical design is that the allocation of gangs
may be endogenous in a crime regression. In this regard, we must note that our
sample present a high degree of homogeneity among territories. Every territory
in the sample is a poor place where their inhabitants live in slums and criminals
have traditionally imposed their rule. Moreover, these are not any poor territory.
The program was launched after the announcement of Rio de Janeiro as a host
city of the 2014 FIFA World Cup and of the 2016 Summer Olympic Games,
which suggests that the FPP has been focused on territories that are to some ex-
tent involved in the security of these events. This makes the territories included
in the sample an even more homogeneous group. Unobservable characteristics
affecting crime rates should not vary largely among territories included in the
sample. If crime rates are affected by unobservable characteristics, such as the



35

relative economic condition of the territory and its surroundings or the difficulty
to enter into it, these are constant during the short period of time considered.
To control for this potential source of heterogeneity a difference-in-differences
estimate controlling for fixed effects at the territory level is used.

IV. Results

a. The effect of the Favela Pacification Program

Table 2.3 reports the results of the estimates of equation (2.1) for five different
specifications.

Table 2.3. The Effect of the Favela Pacification Program on Homicides
@A) ®B) © D) ®

Amigos dos Amigos 1.440%%* 2.475%
(0.565) (1.343)
Amigos dos Amigos*Elevation 1.899%*
(1.065)
Amigos dos Amigos*Distance Measure 5.856%*
.(2.863)
Amigos dos Amigos(1-11 months) 1.898**
(0.766)
Amigos dos Amigos(12-23 months) -0.878
(0.950)
Territory FE Yes Yes Yes Yes Yes
Month Effects Yes Yes Yes Yes Yes
Territory Trends No No No No Yes
Observations 1,369 1,369 1,369 1,369 1,369
R? 0.114  0.114 0.113 0.115 0.149

Note: Dependent variable is monthly homicide rate per 100,000 inhabitants per territory. Ami-

gos dos Amigos is defined as interaction of treatment group with a dummy variable for the
Lp(0) Pap(r)

. : ) _ ) LaXp() Dap(r)

for each ¢, where D, is the distance from an Amigos dos Amigos territory a to a territory

p(t) pacified at time ¢ or before. Standard errors clustered at the territory level in parentheses.
*#% Significant at the 1-percent level, ** significant at the 5-percent level, * significant at the
10-percent level.

treatment period. Elevation is measured in 100 meters. The distance measure is

The treatment variable for column (A) is a standard treatment variable: a
dummy that takes the value 1 for AA territories from November 2008 to Septem-
ber 2010 and O otherwise. The treatment variable for column (B) is the standard
treatment variable times the height, measured in 100 meters units, of the ter-
ritory highest point. The reasoning behind the use of elevation to weight the
treatment variable in column (B) is security for the gang controlling the favela.
Gang bosses usually live in the highest points of the hill, from where they can
control criminal activities and find time to escape in case a rival gang or the po-
lice arrive. The higher the highest point the more desirable the favela should be.
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The treatment variable for column (C) is the standard treatment variable times
the following distance measure:

Zp(f) Dapir)
v 7~ — foreacht,
LaXp(t) Dapr)

where D, () 1s the distance from an AA territory a to a territory p(t) pacified at
month ¢ or before. For each one of the five treatment territories the numerator
value is the sum of the distances from the territory to every territory already
pacified at time 7. Each treatment territory has a different numerator value at
every t. The denominator value at each 7 is the same for each one of the treatment
territories: the sum of the numerator values of the five treatment territories.

The treatment in column (A) is the same for each treatment territory and
is time-invariant, whereas the treatment in column (B) is time-invariant as well
but varies for each treatment territory and the treatment for column (C) varies
across time and treatment territories. A fourth specification, in column (D), is
included to assess the possible effect of the announcement, on 2 October 2009,
of Rio de Janeiro as the host city of the 2016 Summer Olympic Games. In
this specification the standard treatment variable is split into two: one for the
period before the announcement-the first eleven months of the treatment- and
other for the period after the announcement. From columns (A) to (D) every
model includes fixed effects at the territory level and month effects. In a fifth
specification, in column (E), linear trends at the territory level are also included.

The results shown in Table 2.3 indicate that the FPP had a positive and sig-
nificant effect on the homicide rate. This is taken as evidence that the program
caused gang clashes in AA territories. The treatment coefficient found in col-
umn A indicates that the Favela Pacification Program causes a 1.44 average in-
crease in the homicide rate per 100,000 inhabitants in AA territories. If we take
into account that the average population in AA areas is 26,356 inhabitants and
that the treatment period lasts twenty-three months, a 1.44 treatment coefficient
implies that 43.6 homicides occurred in AA domains from November 2008 to
September 2010 due to the FPP.

It is worth computing a police-crime displacement elasticity. The State
of Rio de Janeiro employed, according to the 2010 Yearbook of the Brazil-
ian Public Security Forum, 46,878 police officers in 2008, for a population of
16,550,024 inhabitants. The population in pacified territories was 106,834 in-
habitants. If we assume that police officers are distributed to areas accordding to
their populations, roughly 302 police officers were "assigned" to the territories
at the beggining of the program. By September 2010, at the end of the treatment
period, 2,086 police officers were employed in the pacified territories as part of
the FPP. Thus, the police-crime displacement elasticity estimate is 57.3-percent.

The average treatment effect of the FPP found in this work is certainly biased
downwards. Ideally the control group should be unaffected by the treatment. In
this work the control group is unaffected by the treatment as long as the homi-
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cide rate is not affected by the FPP in CV territories. It is important to remember
that the simple relocation of criminals from pacified to CV territories and their
subsequent participation in property crime would not lead to any SUTVA viola-
tion, because we are measuring crime displacement by the homicide rate which
would only be affected by the treatment if expelled CV members clash with
criminals of their own gang. If clashes among CV members in CV territories
are unchained by the FPP, the homicide rate in CV territories would be higher
during the treatment period than what it would be if no treatment had happened.
In a difference-in-differences design, this implies that the average treatment ef-
fect is biased downwards. Much more likely than clashes among CV members
is that AA, as an answer to CV attacks, retaliates and attacks CV territories. The
AA retaliation would also imply that the average treatment effect of the Favela
Pacification Program on crime displacement is biased downwards. Indeed, it
is worth noting that when the treatment is split into two periods only the first
eleven months present a significant coefficient. As AA retaliation and internal
CV clashes in CV territories are more likely to happen as time goes by, the
downward bias of the average treatment effect would increase as the program
goes on, which may explain why in column (D) of Table 2.3 the treatment co-
efficient for the period from the month twelve of the treatment onwards in not
significant.

b. Internal validity of the results

To help assess the internal validity of the results I present three types of tests.
First, a falsification test using data on sexual assaults, a form of crime that the
FPP should not affect. Second, many results are presented to evaluate if the
police of Rio de Janeiro was putting more emphasis on crime prevention in
territories under CV control. In such a case, the average treatment effect of the
FPP on crime displacement found in this work would be capturing not only the
program’s effect, but also the effect of other security measures. Finally, I present
a placebo test.

Table 2.4 contains the results of a falsification test where is tested if the FPP
had any effect on sexual assaults. No significant effect is found.
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Table 2.4. The Effect of the Favela Pacification Program on Sexual Assaults
A) B) © D) ($3))

Amigos dos Amigos -0.661 -1.050
(0.673) (0.934)
Amigos dos Amigos*Elevation -0.866
(0.971)
Amigos dos Amigos*Distance Measure -4.933
(3.351)
Amigos dos Amigos(1-11 months) -0.701
(0.700)
Amigos dos Amigos(12-23 months) 0.076
(0.502)
Territory FE Yes Yes Yes Yes Yes
Month Effects Yes Yes Yes Yes Yes
Territory Trends No No No No Yes
Observations 1,369 1,369 1,369 1,369 1,369
R? 0.073 0.072 0.073 0.073 0.099

Note: Dependent variable is monthly sexual assaults rate per 100,000 inhabitants per territory.

Amigos dos Amigos is defined as interaction of treatment group with a dummy variable for the
Lp() Dap(r

La Lp(1) Pap()

each 7, where D, is the distance from an Amigos dos Amigos territory a to a territory p(z)

pacified at time ¢ or before. Standard errors clustered at the territory level in parentheses.

treatment period. Elevation is measured in 100 meters. The distance measure is

If in paralell to the FPP other security measures with the same effect were
conducted, the average treatment effect found in this work would be capturing a
spurious correlation. In this regard a possible problem is that the government of
Rio de Janeiro could be not only implementing the FPP, but also putting more
emphasis to prevent crime in CV than in AA territories. If this were the case
police should be more active in territories controlled by CV than in territories
controlled by AA. Thus crime displacement could be, at least partially, from
territories under CV control and not exclusively from pacified territories. To
assess this possibility I present many tests to evaluate if police activity changed
during the FPP in non-pacified favelas. From tables 2.5 to 2.7 is tested if the
program had any effect on variables that reflect police activity in the territories.

There are two basic mechanisms by which police forces try to prevent crime:
the deterrence effect of police presence and the incapacitaion effect of incarcer-
ation. Table 2.5 present estimates of equation (2.1) for models where the depen-
dent variables are offenses caught in the act, related to the deterrence effect, and
warrants of arrest, related to the incapacitation effect. No significant effects are
found.
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Table 2.5. Police Activity: Offenses Caught in the Act and Warrants of Arrest

Panel A. Offenses Caught in the Act
(A) B) © D) (E)

Amigos dos Amigos -2.251 -1.334
(1.766) (2.766)
Amigos dos Amigos*Elevation -3.680
(2.646)
Amigos dos Amigos*Distance Measure -14.412
(8.728)
Amigos dos Amigos(1-11 months) -1.482
(2.164)
Amigos dos Amigos(12-23 months) -1.473
(1.783)
Territory FE Yes Yes Yes Yes Yes
Month Effects Yes Yes Yes Yes Yes
Territory Trends No No No No Yes
Observations 1,369 1,369 1,369 1,369 1,369
R? 0.349 0.349 0.349 0.349 0.409

Panel B. Warrants of Arrest

A) B) © D) E)

Amigos dos Amigos -0.793 -0.348
(0.461) (1.008)
Amigos dos Amigos*Elevation -1.129
(0.726)
Amigos dos Amigos*Distance Measure -4.424
(2.242)
Amigos dos Amigos(1-11 months) -0.799
(0.545)
Amigos dos Amigos(12-23 months) 0.010
(0.926)
Territory FE Yes Yes Yes Yes Yes
Month Effects Yes Yes Yes Yes Yes
Territory Trends No No No No Yes
Observations 1,369 1,369 1,369 1,369 1,369
R? 0.097 0.097 0.097 0.097 0.131

Note: Dependent variable in Panel A is monthly offenses caught in the act rate per 100,000
inhabitants per territory. Dependent variable in Panel B is monthly warrants of arrest rate per
100,000 inhabitants per territory. Amigos dos Amigos is defined as interaction of treatment

group with a dummy variable for the treatment period. Elevation is measured in 100 meters.

L) Pap(1)
Ya Zp(l) Dap(t)
Amigos territory a to a territory p(t) pacified at time ¢ or before. Standard errors clustered at the
territory level in parentheses.

The distance measure is for each ¢, where D) is the distance from an Amigos dos

Table 2.6 contains results for models of drug and gun arrest. Drug arrest
would imply to take away from gangs an important source of revenue, whereas
gun arrest would imply not only to take away economic resources but also to
restrict the most important input to commit violent offenses. Thus, if the police
of Rio de Janeiro was putting more emphasis to prevent crime in CV territories,
drug and gun arrest would certainly be among the main police targets. We can
see how no significant effects are found in Table 2.6.
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Table 2.6. Police Activity: Drug and Gun Arrest
Panel A. Drug Arrest

@A) B) © D) ®
Amigos dos Amigos -3.107 -2.793
(3.362) (4.444)
Amigos dos Amigos*Elevation -4.822
(5.071)
Amigos dos Amigos*Distance Measure -21.942
(15.973)
Amigos dos Amigos(1-11 months) -2.762
(3.927)
Amigos dos Amigos(12-23 months) -0.662
(2.502)
Territory FE Yes Yes Yes Yes Yes
Month Effects Yes Yes Yes Yes Yes
Territory Trends No No No No Yes
Observations 1,369 1,369 1,369 1,369 1,369
R? 0455  0.455 0.455 0455  0.523
Panel B. Gun Arrest
A) (B) ©) D) B
Amigos dos Amigos 1.892 -5.019
(2.123) (4.020)
Amigos dos Amigos*Elevation 2.408
(3.263)
Amigos dos Amigos*Distance Measure 4.174
(10.508)
Amigos dos Amigos(1-11 months) 0.123
(2.496)
Amigos dos Amigos(12-23 months) 3.391
(2.600)
Territory FE Yes Yes Yes Yes Yes
Month Effects Yes Yes Yes Yes Yes
Territory Trends No No No No Yes
Observations 1,369 1,369 1,369 1,369 1,369
R? 0.148  0.148 0.148 0.148  0.195

Note: Dependent variable in Panel A is monthly drug arrest rate per 100,000 inhabitants per
territory. Dependent variable in Panel B is monthly gun arrest rate per 100,000 inhabitants
per territory. Amigos dos Amigos is defined as interaction of treatment group with a dummy

variable for the treatment period. Elevation is measured in 100 meters. The distance measure
is Zp0) Paplt)

Ya Zp([) an(t)
to a territory p(t) pacified at time ¢ or before. Standard errors clustered at the territory level in
parentheses.

for each 7, where D, () is the distance from an Amigos dos Amigos territory a

Table 2.7 contains results for models where the dependent variables are re-
sistance cases and car recovery rate. The data on resistance cases can be am-
biguous. A civilian killed by security forces is labelled as a resistance case or
not based on what security forces report, and thus there is the possibility that
in some cases the term resistance case would not be appropriate. Even taking
into account this possible problem, the resistance cases model also indicates if
a different emphasis was put on crime prevention in CV territories. As stolen
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cars are an input to crime, it is also interesting to study if the car recovery rate
increased in CV territories in comparison with AA territories.

Table 2.7. Police Activity: Resistance Cases and Car Recovery

Panel A. Resistance Cases

G B) © D) $3))

Amigos dos Amigos 0.417 -1.292
(0.970) (1.247)
Amigos dos Amigos*Elevation 1.034
1.477)
Amigos dos Amigos*Distance Measure 0.627
(5.556)
Amigos dos Amigos(1-11 months) -0.102
(0.953)
Amigos dos Amigos(12-23 months) 0.995
(0.952)
Territory FE Yes Yes Yes Yes Yes
Month Effects Yes Yes Yes Yes Yes
Territory Trends No No No No Yes
Observations 1,369 1,369 1,369 1,369 1,369
R? 0.126 0.126 0.126 0.126 0.179

Panel B. Car Recovery

() ®B) © ) B

Amigos dos Amigos 0.680 -3.002
(2.737) (2.876)
Amigos dos Amigos*Elevation 1.265
(3.992)
Amigos dos Amigos*Distance Measure 2.534
(13.716)

Amigos dos Amigos(1-11 months) -0.084

(2.059)
Amigos dos Amigos(12-23 months) 1.464

(1.756)
Territory FE Yes Yes Yes Yes Yes
Month Effects Yes Yes Yes Yes Yes
Territory Trends No No No No Yes
Observations 1,369 1,369 1,369 1,369 1,369
R? 0.380 0.380 0.380 0.380 0.522

Note: Dependent variable in Panel A is monthly resistance cases rate per 100,000 inhabitants
per territory. Dependent variable in Panel B is monthly car recovery rate per 100,000 inhabitants
per territory. Amigos dos Amigos is defined as interaction of treatment group with a dummy
variable for the treatment period. Elevation is measured in 100 meters. The distance measure

D . . . . .
Z”(')ig’(') for each 7, where D, () is the distance from an Amigos dos Amigos territory a
Ya Zp([) ap(t)

to a territory p(t) pacified at time ¢ or before. Standard errors clustered at the territory level in
parentheses.

is

Finally, Table 2.8 contains the results for a placebo test used to evaluate if
AA territories suffered any relative increase in the homicide rate before the FPP.
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If the homicide rate was increasing in AA territories, in comparison with CV
territories, even before the program launch, then it is not possible to claim that
the FPP displaced crime to AA territories. The placebo treatment runs from June
2008, when the militia territory was pacified, to October 2008, the month before
the treatment period starting date. Additionally, I compute the evolution of the
effect according to the different pacifications in CV territories. The dependent
variable used is the monthly homicide rate per 100,000 inhabitants per territory.

Table 2.8. Placebo Test and Evolution of the Effect.

Placebo treatment 0.538
(0.483)
1st Pacification 2.158%**
(0.909)
2nd Pacification 2030*
(1.013)
3rd Pacification 1.866
(1.468)
4th Pacification 1.276
(1.248)
5th Pacification 1.306
(2.079)
6th Pacification 0.449
(1.687)
7th Pacification 2.667*
(1.326)
8th Pacification 0.141
(1.155)
9th Pacification 0.854
(0.972)
R2 0.116

Note: Dependent variable is monthly homicide rate per 100,000 inhabitants per territory. Placebo

treatment takes the value 1 for AA territories during the perido June 2008 to October 2008. El-
. . . . Dy,

evation is measured in 100 meters. The distance measure is Lot Papte) for each 7, where D, ()

Lo Xp(t) Dap(r) P

is the distance from an Amigos dos Amigos territory a to a territory p(¢) pacified at time ¢ or

before. Standard errors clustered at the territory level in parentheses. *** Significant at the

1-percent level.** Significant at the 5-percent level.* Significant at the 10-percent level.

The placebo treatment variable is not significant. The evolution of the effect
found in the results presented in Table 2.8 suggests that the effect of the program
is stronger at its beginning and vanishes away and times goes by. This result is
consistent with what has been previously found. In Table 2.3 the effect is found
to be significant only for the first 11 months.

To conclude, there is no significant effect in the sexual assaults model re-
ported in Table 2.4, which provides a robustness test for the empirical strategy
used in this work because is a type of crime we should not expect to be affected
by the FPP. There is no significant effects in the models reported in tables 2.5 to
2.7, which suggests that the average treatment effect of the FPP is not capturing
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changes on the emphasis on crime prevention in non-pacified territories con-
trolled by either CV or AA. Finally, no positive and significant effect is found
in the placebo treatment reported in Table 2.8, which suggests that the average
treatment effect of the FPP is not capturing a previous increase in the homicide
rate in AA territories.

c. Discussion

In the first chapter of this thesis we discussed the absence of benefits in terms of
crime reduction of the FPP. In this chapter the focus is on a cost of the program:
the displacement of crime to non-pacified areas of the city.

The results found indicate that the FPP did displace crime from pacified
to AA territories. The results are relevant in magnitude and robust to many
specifications. Moreover, the average treatment effect of the FPP on crime
displacement is probably biased downwards due to AA retaliation and possi-
ble clashes among CV members in CV territories. Additionally, from October
2010 to March 2014 other twenty-five territories were pacified, which probably
caused more pressure over non-pacified territories. Given the negative external-
ities of the FPP it is no surprise that since March 2014 no territories have been
pacified and that the future of the program seems uncertain.

This chapter finds that police deployment displaces crime within a city,
which has not been found in any previous work. It is worth mentioning, how-
ever, that this work is related to Dell (2015). The author analyses the displace-
ment of drug syndicates in Mexico as a response to police deployment in areas
they used to control, and finds that these criminal organizations have been dis-
placing crime within Mexico. Therefore, this chapter finds at a city level what
Dell (2015) has found at a country level.

A natural question to ask is which is the external validity of the results found
in this work. It is worth noting that the negative externality over non-pacified
territories in terms of criminal activity is found in an organized crime context.
Crime displacement is probably encouraged by the logistic support given to
gang members by their own criminal organization. Thus, the results found in
this work do not mean that the deployment of police forces lead to crime dis-
placement of criminals which are not gang members.

V. Conclusions

Previous works find a causal and negative effect of police presence on crime
there where police presence increases. However, crime displacement remains an
understudied topic. Up to now, no work in the economic literature has found ev-
idence of geographical crime displacement within a city. Previous literature ex-
ploits the distance from the place where police presence exogenously increases
as the relevant dimension to define treatment and control groups in order to
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assess the effect of police deployment on crime displacement. In this work I
exploit the organized crime structure of crime in Rio de Janeiro to define the
treatment and the control group.

The FPP was launched by the Government of Rio de Janeiro after the an-
nouncement of Rio de Janeiro as a host city of two major sport events: the 2014
FIFA World Cup and the 2016 Summer Olympic Games. The program consists
in the expulsion of criminals from some favelas (pacified favelas), territories
usually controlled by gangs.

The FPP and the prevalence of organized crime in Rio de Janeiro provide a
unique framework to evaluate the causal effect of police deployment on crime
displacement. When criminals are expelled from a territory, gang members may
try to relocate their criminals activities elsewhere. As these criminals belong
to a gang they will not take away rents from criminal activities in territories
dominated by their own organization. But they do have an incentive to recover
lost rents in territories dominated by other gangs. Thus, in order to evaluate
crime displacement, territories dominated by the same gang that used to control
the pacified territory form the control group whereas territories dominated by
other gangs form the treatment group.

At the onset of the program, from November 2008 to September 2010,
eleven territories dominated by CV were pacified which gave this criminal orga-
nization an incentive to displace criminal activities to territories dominated by
other gang, AA. The results found in this work indicate that the Favela Pacifica-
tion program has a positive, significant and non-negligible in magnitude effect
on homicide rates in AA territories. The program caused at least 43.6 homicides
in AA territories during the treatment period. The results are robust to several
alternative specifications and do not seem to be capturing any change in crime
dynamics previous to the program or the effect of any other security measure.
This is taken as evidence that CV gang members expelled from pacified territo-
ries tried to relocate their criminal activities in AA territories. The police-crime
displacement elasticity estimated is 57.3-percent.

In brief, my results suggest that police deployment in a territory, when orga-
nized crime is present, displaces criminal activity to other territories.
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Chapter 3

Public Security and Educational
Outcomes



Abstract

After the announcements of Rio de Janeiro as a host of the 2014 FIFA
World Cup and of the 2016 Summer Olympic Games, the Government of Rio
de Janeiro launched the Favela Pacification Program. The program consists in
the expulsion of criminals from some favelas, territories usually controlled by
gangs. In each territory a Pacifying Police Unit is installed. Using data on
standarized tests, I find that increased security improves student’s grades. The
program also decreases dropout and repetition rates in schools located not more
than 200 meters away from a PPU. Treated students do not present higher en-
rollment rates years after the beginning of the program, suggesting that there is
no long-term effect. Migration does not drive the results.

JEL: 120
Keywords: security program, educational outcomes, positive externalities.
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The effect of violence on human capital has been the subject of many works
in the economics literature. The results indicate that violence, in some of its
many forms, has a negative impact on human capital.

Civil conflicts and wars have been shown to have negative long term ef-
fects on human capital accumulation in different countries such as Guatemala
(Chamarbagwala and Morén, 2011), Pert (Le6n, 2012), Timor-Leste (Justino
et al, 2012), Rwanda (Akresh and de Walque, 2008), and Germany (Ichino and
Winter-Ebmer, 2004; Akbulut-Yuksel, 2009). It has also been shown that urban
violence has a negative effect on educational outcomes in New York (Sharkey
et al, 2010), Brazil (Monteiro and Rocha, 2013) and Mexico (Orraca, 2015).
The negative impact of school shootings on student achievement has also been
documented by a number of works (Beland and Kim, 2014; Abouk and Adams,
2013; Poutvaara and Ropponen, 2010; Grogger, 1997). A related literature has
documented an heterogeneous impact of violence on educational outcomes ac-
cording to student’s gender (Brown and Velasquez, 2015; Shemyakina, 2011)
and parent’s educational background (Gerardino, 2014).

Some channels linking violence and student achievement have been evalu-
ated in the literature. Students exposed to violence are more prone to be stressed
and anxious (Osofsky et al, 2004; Berman et al, 1996; Martinez and Richters,
1993), factors that have a negative effect on educational outcomes (Ding et al,
2009; Margolin and Gordis, 2000). Another strand of the literature evaluates
how violence may change parents’ behaviour. Parents exposed to a violence up-
surge are less likely to devote time to improve their children’s education (Hard-
ing, 2010) and tend to restrict children to the home setting (Jarret, 1997). Both
factors are associated with worse educational outcomes (Bryk et at, 2010). The
effect of violence through the labor market has also been studied. When an
upsurge of violent crime is associated with an increase in returns to crime, the
increase in the opportunity cost of schooling affects school attendance (Ger-
ardino, 2014). Physical-resources destruction may impact student outcomes as
well. The detrimental effect of violence on school resources has been shown to
have an impact on student’s achievements (Akbulut-Yuksel, 2009).

This work adds to the current literature by assessing the effect of increased
security on educational outcomes, rather than an upsurge in violence, as has
been common in the literature. To evaluate the impact of increased security on
student achievement I exploit variations in police deployment across the city
of Rio de Janeiro due to the Favela Pacification Program (FPP). Rio de Janeiro
was announced to host the 2014 FIFA World Cup on August 17th, 2007, and
to host the 2016 Summer Olympic Games on October 2nd, 2009. Following
these announcements, the Government of Rio de Janeiro launched the FPP, that
consists in the expulsion of criminals from some favelas.

Crime in Rio de Janeiro is dominated by organized crime.!

Since the late

I'The next paragraphs of this introductory section are very similar to some paragraphs of the
introductory sections of chapters 1 and 2. I repeat some parts to avoid cross-references and to
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70’s favelas are used as headquarters by gangs, a place from where criminals
organize and execute criminal activies all over the city. Three major gangs
composed by regular criminals are present in Rio de Janeiro: Comando Ver-
melho (CV), Amigos dos Amigos (AA) and Terceiro Comando Puro (TCP).
Disputes over territories in order to gain a criminal headquarter end up fre-
quently in violent clahses where gang members are killed. In addition to these
three gangs composed by regular criminals, spread all over the city militas, com-
posed mainly by police officers, can be found. The program began on June Ist,
2008, and has pacified thirty-eight territories until now. In each territory a Paci-
fying Police Unit (PPU) with its respective jurisdiction is installed to prevent
criminals from returning to it. Figure 3.1 depicts the pacified territories in a
map of the city of Rio de Janeiro and indicates which gang used to control the
territory.

Metropolitan Area

Bl Amigos dos Amigos

3 Comando Vermelho

1 Militia

® Maracana Stadium
* Olympic Venue

Figure 3.1: PACIFIED TERRITORIES IN RIO DE JANEIRO

Table 3.1 indicates when each territory was pacified and also which gang
was controlling it until its pacification.

facilitate the reading.
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Table 3.1. The Favela Pacification Program

Territory Gang until the Pacification
Pacification Date Date

Batan Militia 1 June 2008
Cidade de Deus Comando Vermelho 11 November 2008
Santa Marta Comando Vermelho 20 November 2008
Babilonia Comando Vermelho 15 May 2009
Pavao Comando Vermelho 30 November 2009
Tabajaras Comando Vermelho 26 December 2009
Providencia Comando Vermelho 22 March 2010
Borel Comando Vermelho 28 April 2010
Formiga Comando Vermelho 28 April 2010
Andarai Comando Vermelho 11 June 2010
Salgueiro Comando Vermelho 30 July 2010
Turano Comando Vermelho 10 August 2010
Macacos Amigos dos Amigos 14 October 2010
Adeus Comando Vermelho 28 November 2010
Alemao Comando Vermelho 28 November 2010
Chatuba Comando Vermelho 28 November 2010
Fazendinha Comando Vermelho 28 November 2010
Fe e Sereno Comando Vermelho 28 November 2010
Nova Brasilia Comando Vermelho 28 November 2010
Parque Proletario Comando Vermelho 28 November 2010
Vila Cruzeiro Comando Vermelho 28 November 2010
Sao Joao Comando Vermelho 1 June 2011
Coroa Comando Vermelho 2 June 2011
Escondidinho Comando Vermelho 2 June 2011
Sao Carlos Amigos dos Amigos 2 June 2011
Mangueira Comando Vermelho 19 June 2011
Rocinha Amigos dos Amigos 12 November 2011
Vidigal Amigos dos Amigos 12 November 2011
Jacarezinho Comando Vermelho 13 October 2012
Manguinhos Comando Vermelho 13 October 2012
Arara Comando Vermelho 17 January 2013
Barreira Comando Vermelho 3 March 2013
Caju Amigos dos Amigos 3 March 2013
Cerro-Cora Comando Vermelho 29 April 2013
Mangueirinha Comando Vermelho 2 August 2013
Camarista Meier Comando Vermelho 6 October 2013
Lins Comando Vermelho 6 October 2013
Vila Kennedy Comando Vermelho 13 March 2014

Note: Pacification operations are vastly reported by the Brazilian media; dates and gangs con-
trolling the territory are obtained from numerous media reports.

In this chapter the increased security that PPUs provide in pacified terri-
tories is the treatment considered to assess the effect of increased security on
educational outcomes. In the previous chapter of this thesis we have seen that
pacifications in CV territories displace crime to AA territories. As we do not
want to add a confounding factor-crime displacement- to our estimates, we will
discard AA territories. Thus, we will use only CV territories in the estimates in
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this chapter.

Regrettably, not every pacified territory has at least one school inside. Out
of the thirty-two CV territories pacified by the program, only sixteen has at least
one school. Figure 3.2 is a map with the CV territories that contain at least one
school. The forty-two schools located inside these territories are also depicted.

Metropolitan Area

* Schools

Figure 3.2: COMANDO VERMELHO TERRITORIES WITH AT LEAST ONE SCHOOL

Table 3.2 indicates which are the CV territories that contain at least one
school inside.
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Territory Gang until the Pacification
Pacification Date Date

Cidade de Deus Comando Vermelho 11 November 2008
Pavao Comando Vermelho 30 November 2009
Providencia Comando Vermelho 22 March 2010
Borel Comando Vermelho 28 April 2010
Formiga Comando Vermelho 28 April 2010
Turano Comando Vermelho 10 August 2010
Adeus Comando Vermelho 28 November 2010
Fazendinha Comando Vermelho 28 November 2010
Nova Brasilia Comando Vermelho 28 November 2010
Parque Proletario Comando Vermelho 28 November 2010
Vila Cruzeiro Comando Vermelho 28 November 2010

Manguinhos Comando Vermelho 13 October 2012
Barreira Comando Vermelho 3 March 2013
Mangueirinha Comando Vermelho 2 August 2013
Camarista Meier Comando Vermelho 6 October 2013
Vila Kennedy Comando Vermelho 13 March 2014

Note: Pacification operations are vastly reported by the Brazilian media; dates and gangs con-
trolling the territory are obtained from numerous media reports.

I define two treatment and two control groups to assess the effect of the
program on educational outcomes. One group is composed by students enrolled
at schools located no farther than 200 meters from a PPU. For this treatment
group, the control group is composed by students enrolled at schools located
farther than 200 meters from a PPU but inside a PPU’s jurisdiction. The second
treatment is group is composed by students enrolled at schools located no farther
than 500 meters from a PPU, and the control group is composed by the students
enrolled at schools located farther than 500 meters from a PPU but inside a
PPU’s jurisdiction.

To assess the effect of the FPP on educational outcomes we use data on a
standarized national test for primary school students and data on dropouts and
repetion rates. The results indicate that students enrolled at schools located in
treated territories improve grades in the national standarized test. Dropout and
repetition rates in schools located no more than 200 meters away from a PPU
decrease as a consequence of the FPP implementation, but the rates for schools
located at no more than 500 meters away from a PPU are not affected by the
program. I also test whether the program affected enrollment rates years after
the beginning of the program and no effect is found. Finally, I test whether mi-
gration is driving the results. Migration does not seem to be driving the results.

The chapter is structured as follows. Section I describes the data. Section
IT discusses the differences between students enrolled at schools located inside
and outside pacified territories. Section III explains the treatment groups and
the treatment period. Section IV discusses the empirical design and presents the
results. Finally, section V concludes.
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I. Data Description

I use two databases to assess the effect of the FPP on educational outcomes: the
PROVA Brasil database and the Brazilian Education Census.

The Brazilian educational system is divided in instrumental education, mid-
dle education and tertiary education. Instrumental education is mandatory for
every kid from six to fourteen and consists of nine years of courses: the first five
compose instrumental education I, for kids from six to ten, and the remaining
years compose instrumental education II, for kids from eleven to fourteen. At
the end of instrumental education I each student enrolled must take a standarised
national test, the PROVA (the acronym is Portuguese for test) Brasil. Table 3.3
helps to visualize the structure of the Brazilian educational system.

Table 3.3. The Brazilian Educational System
Instrumental Education

Instrumental Education I Instrumental Education II
BOd ad an st G
Middle Education
1° 20 30

Note: * indicates that students must take the PROVA Brasil test at the end of the course.

The test evaluates the students in mathematics and Portuguese language and
must be taken by every student enrolled at the 5th and 9th grade in November,
close to the end of the school year, that goes from March to December. Students
attending the 9th grade are on average 15 years old. Thus, if the pacification of
a territory has an impact on local labor markets, teenagers may be more prone
to participate in the labor market which would worsen their academic achieve-
ments. This possibility is reinforced by the fact that in Brazil is mandatory to
attend school until 14 years. To avoid this effect I assess the impact of the FPP
on the PROVA Brasil grades only with students attending the 5th grade, which
are on average 11 years.

A remarkable feature of the PROVA Brasil test is that every student must
fill a questionnaire before taking the exam. The questionnaire provides detailed
information regarding personal and family characteristics of the students. The
PROVA Brasil grades range goes from 0 to 500 in each subject. The first edi-
tion was conducted in 2007 and since then every two years, but the results are
available only until the 2011 wave. The student’s grades and the information
provided in the questionnaires is used to assess the impact of the program on
the student’s performance.

The other database used in this chapter to assess the impact of the program
on the students is the Education Census database. When a student signs in
into the Brazilian educational system, a number is assigned to her. Through
this number the Education Census allows to follow up the student from when
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she signs in until she leaves it. In comparison to the PROVA Brasil database,
the shortcoming of the Education Census database is that it only gathers basic
student’s characteristics such as gender, race and age, and do not include any in-
formation regarding the student’s family. But is also has advantages. First, with
the Education Census database the sample of students is larger because we have
data for students attending any year of Instrumental Education I and Instrumen-
tal Education II. To avoid any effect on educational outcomes through the labor
market, I will only take into account those attending Instrumental Education I.
Second, we have data for every year from 2007 to 2011, whereas the PROVA
Brasil is conducted only every two years.

Table 3.4 indicates the number of students that took the PROVA Brasil test,
in Panel A, and the number of students enrolled at Instrumental Education I, in
Panel B. The information is provided for the whole city of Rio de Janeiro and
for the pacified territories.

Table 3.4. Data Description

Panel A. PROVA Brasil

City Territories
2007 59,712 3,803
2009 60,690 3,820
2011 56,759 3,766

Panel B. Education Census
Ist grade 2nd grade 3rd grade 4th grade 5th grade

City
2007 77,070 75,038 78,203 98,212 77,615
2008 69,420 69,406 87,221 67,815 86,423
2009 77,959 64,478 85,241 78,152 60,162
2010 77,315 71,958 76,348 76,489 73,586
2011 63,547 70,189 85,145 65,902 68,813
Territories
2007 4,906 4,779 4,980 6,256 4,944
2008 4,421 4,424 5,555 4,330 5,494
2009 4,907 4,060 5,372 4,930 3,787
2010 4,869 4,531 4,811 4,842 4,632
2011 4,215 4,652 5,654 4,379 4,568

Note: Panel A contains the number of students that took the PROVA Brasil test in the waves of
2007, 2009 and 2011. The column City refers to the students enrolled at any school in the city
of Rio de Janeiro, whereas the column Territories refers to the students enrolled at any school
in the pacified territories. Panel B contains the number of students enrolled from the first to the
fifth grade of Instrumental Education. The data is discriminated per year from 2007 to 2011.

II. From the Hill to the Asphalt

A remarkable feature of Rio de Janeiro’s urban landscape is that favelas are
spread all over the city and located near to wealthier neighborhoods. A favela
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is usually located only meters away from regions with appropiate services and
a wealthier population. This contrast is usually named as the difference be-
tween "the hill" and "the asphalt", an expression that sums up the sharp socio-
demographic contrast between the favela residents and their neighboors just out-
side the hill.

Thus, if we compare the educational outcomes of students attending schools
located inside the pacified territories with those located just outside them, we
would be considering two very heterogeneous groups. In Table 3.5 I present
data on student’s and their families characteristics, extracted from the 2007
PROVA Brasil wave. Column (A) contains data for students enrolled at schools
located inside pacified territories, column (B) contains data on students attend-
ing schools located outside and not more than 200 meters away from pacified
territories and column (C) indicates if there are statistically significant differ-
ences between both groups of students. Columnd (D) contains data on students
enrolled at schools located not more than 500 meters away from pacified territo-
ries. Finally, column (E) indicates if there are statistically significant differences
between the data on column (A) and on column (D).
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Table 3.5. Students Enrolled Inside and Outside the Territories

(A) (B) ©) (D) (E)
Inside <200 mts.  Dif. <500 mts.  Dif.
Panel A. Individual Characteristics

Female 0.492 0.472 0.476
Race
Black 0.215 0.192 wok 0.187 o
Multiracial 0.442 0.402 kK 0.419 * ok
White 0.224 0.274 okt 0.265 HokE
Age
10 0.146 0.157 0.164 *k
11 0.470 0.455 0.444 *k
12 0.174 0.159 0.167
13 and more 0.159 0.168 0.165

Panel B. Family Characteristics
Mother’s educational level

Primary School 0.149 0.143 0.140
Secondary School 0.078 0.085 0.094 *E
College Degree 0.065 0.116 ok 0.098 wkE
Father’s educational level

Primary School 0.113 0.103 0.114
Secondary School 0.074 0.080 0.085 *
College Degree 0.084 0.129 oAk 0.118 Ak
Family Structure

Lives with mother 0.878 0.860 ok 0.862 *E
Lives with father 0.526 0.552 * 0.543

Panel C. Student’s working conditions

Domestic Work

1 hour or less 0.424 0.400 * 0.403 *
2 hours 0.171 0.159 0.166
3 hours 0.093 0.086 0.082 *
4 hours 0.084 0.079 0.078
Work outside home 0.132 0.126 0.120
Observations 2,892 2,250 6,262

Note: every variable is a dummy. The source of the data is the 2007 PROVA Brasil wave ques-
tionnaires. Column (A) reports the mean for students enrolled at schools located inside pacified
territories. Column (B) reports the mean for students enrolled at schools located outside but at
not more than 200 meters from pacified territories. Column (C) reports the significance of the
statistical difference between the means reported in columns (A) and (B). Column (D) reports
the mean for students enrolled at schools located outside but at not more than 500 meters from
pacified territories. Column (E) reports the significance of the statistical difference between the
means reported in columns (A) and (D). *** Significant at the 1-percent level, ** significant at
the 5-percent level, * significant at the 10-percent level.

As we can appreciate in Table 3.5, the PROVA Brasil gathers detailed data
on the students sitting for the exam. In Panel A we have data about the gender,
race and age of the students. In Panel B we see data on their mother’s and fa-
ther’s educational levels and about their family structure. In Panel C we observe
to which extent students must bear a load of domestic work and if they work
outside home. As expected, students enrolled at schools located in pacified
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territories present different characteristics of those enrolled at schools located
outside the pacified territories. For instance, in schools located inside the ter-
ritories, the mother of only 6.5-percent of the students have a college degree.
But this percentage increases to 11.6 and 9.8-percent if we consider students
located at not more than 200 and 500 meters, respectively, from a pacified terri-
tory. A similar analysis can be done if we consider the self-declared race of the
students. In Rio de Janeiro the black population is traditionally overrepresented
among the poorest. In schools located inside the territories, 21.5-percent of the
students are black, whereas in schools located not more than 200 meters away
of the pacified territories 19.2 are black, and if we consider schools located not
more than 500 meters away then only 18.7 of the students are black.

Students attending schools inside the pacified territories differ from those
attending schools outside the pacified territories. The dimensions where they
differ are likely to have an impact on their educational outcomes. Thus, if we
consider the former a treatment group and the latter a control group, then the
estimate of the effect of the FPP on educational outcomes would be capturing
a spurious correlation. To overcome this issue, I will consider only students
attending schools located inside the territories.

III. The Treatment

a. The Treatment Groups

Table 3.6 contains only data on students enrolled at schools located inside the
territories. Column (A) contains data for students enrolled at schools located
at most at 200 meters from the PPU installed after the territories’ pacification,
column (B) contains data on students enrolled at schools located at least at 200
meters from the PPU but inside the pacified territory, and column (C) indicates
if there are statistically significant differences between both groups. In columns
(D), (E) and (F) the analogous information is presented, but defining the groups
according to a 500 meters distance from a PPU. The results in Table 3.6 indi-
cate that students enrolled at schools inside the pacified territory either close
or far from the PPU constitute a fairly homogeneous group, and certainly more
homogeneous than the groups considered in Table 3.5.
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Table 3.6. Students Enrolled Inside Pacified Territories
(A) (B) (©) (D) (B) (F)

Panel A. Individual Characteristics
<200 mts. >200 mts. Dif. <500 mts. >500 mts. Dif.

Female 0.546 0.509 0.505 0.519

Race

Black 0.264 0.210 * 0.225 0.205
Multiracial 0.470 0.440 0.455 0.431

White 0.138 0.232 Hkk 0.205 0.241 *%
Age

10 0.113 0.149 0.140 0.152

11 0.470 0.470 0.477 0.464

12 0.201 0.171 0.180 0.168

13 and more 0.180 0.157 0.154 0.164

Panel B. Family Characteristics

Mother’s educational level

Primary School 0.126 0.151 0.141 0.156
Secondary School 0.067 0.079 0.085 0.073
College Degree 0.075 0.064 0.064 0.066
Father’s educational level
Primary School 0.105 0.114 0.118 0.109
Secondary School 0.058 0.075 0.078 0.070
College Degree 0.088 0.084 0.082 0.086
Family Structure
Lives with mother 0.882 0.878 0.872 0.884
Lives with father 0.601 0.633 0.617 0.642
Panel C. Student’s working conditions
Domestic Work
1 hour or less 0.413 0.425 0.419 0.428
2 hours 0.151 0.173 0.163 0.178
3 hours 0.092 0.093 0.102 0.086
4 hours 0.075 0.085 0.088 0.080
Work outside home 0.122 0.133 0.116 0.147 o
Schools 5 37 12 30
Observations 238 2,654 1,362 1,530

Note: every variable is a dummy. The source of the data is the 2007 PROVA Brasil wave
questionnaires. Column (A) reports the mean for students enrolled at schools within a radius of
200 meters from a PPU, whereas column (B) reports the mean for students enrolled at schools
within a PPU jurisdiction but at farther than 200 meters from a PPU. Column (C) shows the
significance of the difference of means between the groups. Column (D) reports the mean
for students enrolled at schools within a radius of 500 meters from a PPU, whereas column (E)
reports the mean for students enrolled at schools within a PPU jurisdiction but at farther than 500
meters from a PPU. Column (F) shows the significance of the difference of means between the
groups. *** Significant at the 1-percent level, ** significant at the 5-percent level, * significant
at the 10-percent level.

We will consider two different treatment groups: one is composed by stu-
dents enrolled at schools located at most at 200 meters from a PPU and other
by students enrolled at schools located at most at 500 meters from a PPU. For
both treatment groups the control group is composed by the students attending



60

schools located inside the pacified territories that are not part of the respective
treatment group. The 200 meters treatment group is composed by only five
schools and the 500 meters treatment group by twelve.

b. The Control and Treatment Periods

The treatment period for each school begins when the territory where it is lo-
cated is pacified. However, pacifications of the territories are overlapped with
the school year, that goes from March to December. For instance, the Cidade de
Deus pacification happened in November 2008, and we must decide if 2008 is
part of the control or treatment period for schools located in Cidade de Deus.

To define the control and treatment period for each territory I use a simple
rule: if the pacification operation begins before September of year x, then at
year x the territory is considered pacified. There are still some months left to
the end of the school year and therefore an effect of the increased security on
educational outcomes could be captured. The results presented in this chapter
are robust to variations of this rule. Figure 3.3 signals the control and treatment
period for each territory.

2007 2008 2009 2010 2011

Cidade de Deus
Pavao
Providencia
Borel

Formiga

Turano

Adeus
Fazendinha
Nova Brasilia
Parque Proletario
Vila Cruzeiro
Manguinhos
Barreira
Mangueirinha
Camarista Meier
Vila Kennedy

Figure 3.3: CONTROL AND TREATMENT PERIOD

Note: The gray means that the territroy belongs to the control group. The blue area means that
the territory was already pacified and therefore belongs to the treatment group.
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IV. Empirical Design and Results

The aim of this work is to evaluate the effect of increased security on educational
outcomes. The baseline econometric specification is the following:

Yy =S;+M;+ [3 x Treatment + X;; + € (3.1)

where Yj; is student’s i educational outcome, S; stands for fixed effects at the
school level, M, stands for time effects, X;; is a set of student control variables
and g; is the error term. Treatment takes the value 1 for students enrolled at
schools located in pacified territories. The parameter of interest is 3, that repre-
sents the causal effect of the program on educational outcomes.

Using the data provided by the PROVA Brasil database I estimate equa-
tion (3.1) using as dependent variables mathematics and Portuguese language
grades. Using the Education Census database I estimate equation (3.1) for
dropout, repetition and long-term permanence in the educational system.

Two treatment groups are considered: students enrolled at schools located
no farther than 200 meters from a PPU and students enrolled at schools lo-
cated no farther than 500 meters from a PPU. In the PROVA Brasil database the
first treatment group is composed by 318 students divided into 10 classes and
5 schools, whereas the control group is composed by 7,413 students divided
into 187 classes and 37 schools. The second treatment group is composed, in
the PROVA Brasil database, by 1,146 students attending 28 classes at 12 differ-
ent schools. The control group to this treatment group is composed by 6,585
students divided into 169 classes and 30 schools.

In the Education Census database we consider not only students attending
the 5th grade; we consider every student attending Instrumental Education I,
from 1st to Sth grade. And we have not only data for 2007, 2009 and 2011,
but for the whole period 2007-2011. Thus, we have more students and classes
than in the PROVA Brasil database. The schools remain the same. In the Edu-
cation Census database the treatment group of students enrolled at schools not
farther than 200 meters from a PPU is composed by 1,760 students divided
into 55 classes, whereas the control group is composed by 41,965 students di-
vided into 1,049 classes. The treatment group of students enrolled at schools
not farther than 500 meters from a PPU is composed by 6,450 students attend-
ing 196 classes, whereas the control group to this treatment group is composed
by 37,275 students divided into 934 classes.

a. Results

Table 3.7 presents the first results. The treatment group is composed by students
enrolled at schools located at most at 200 meters from a PPU, whereas the con-
trol group is composed by the remaining students enrolled at schools located in
a pacified territory.
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Table 3.7. The Effect on PROVA Brasil

Panel A. Mathematics

(A) (B) © (D)
< 200 mts. 13.755 14.261 14.455 63.879
(6.161)** (5.876)** (8.043)* (3.441)%**
Student controls No Yes Yes Yes
School FE No No Yes No
School FE x Year No No No Yes
R? 0.003 0.104 0.161 0.256
Observations 7,731 7,731 7,731 7,731
Panel B. Portuguese
(A) (B) © (D)
<200 mts. 7.142 8.562 15.365 33.493
4.797) (4.034)** (6.586)** (3.899)%**:*
Student controls No Yes Yes Yes
School FE No No Yes No
School FE x Year No No No Yes
R2 0.001 0.109 0.162 0.224
Observations 7,731 7,731 7,731 7,731

Note: Dependent variable in Panel A is mathematics grades. Dependent variable in Panel B
is Portuguese language grades. The treatment variable takes the value 1 for schools within a
200 meters radius from a Pacifying Police Unit and 0 otherwise. Student controls includes
dummies for every individual and family charasteristic listed in Table 3.5: gender, race, age,
work, parent’s educational level and family structure. Standards errors clustered at the class
level in parentheses. *** Significant at the 1-percent level, ** significant at the 5-percent level,
* significant at the 10-percent level.

In Panel A the dependent variable is the student’s mathematics grade in the
PROVA Brasil exam and in Panel B the dependent variable is the Portuguese
grade. Four specificiations of each model estimated are included. The models
which results are presented in column (A) do not include any control at all, the
models included in column (B) include only a set of student controls, the models
included in column (C) include student controls and fixed effects at the school
level, and finally models presented in column (D) include student controls and
an interaction of fixed effects at the school level with year effects.

The results indicate a positive and significant effect of the FPP on student’s
grades. The average mathematics grade in the 2007 wave of the PROVA Brasil
for students enrolled at schools not more than 200 meters away from a PPU
was 188.7; therefore, the column (A) coefficient in Panel A, 13.755, represents
a 7.2-percent increase in the mathematics grade. The coefficients of models
presented in column (B) and (C) are of a similar magnitude to the column (A)
coefficient. But column (D) coefficient, when school fixed effects by year are
included, is much larger: 63.879. This coefficients represents a 33.7 increase
in the mathematics grade due to the FPP. In Panel B we can appreciate the
impact of the program on the Portuguese language grades of PROVA Brasil.
Column (A) model does not provide a significant effect, but the others three
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specifications do. The average Portuguese grade in the 2007 wave of the PROVA
Brasil for students enrolled at schools not more than 200 meters away from
a PPU was 171.1. The column (A) coefficient, 8.562, represents a S5-percent
in Portuguese grades. The column (D) coefficient, 33.493, represents a 19.5-
percent increase in Portuguese grades.

For students enrolled at schools located no more than 500 meters away from
a PPU, in the 2007 wave of the PROVA Brasil the average grade in mathematics
and Portuguese were 188.9 and 171.4, respectively. Thus, the results presented
in Panel A of Table 3.7 indicate that the FPP caused an increase in mathemat-
ics grades that goes from an 6-percent -column (A) model- to a 20.4-percent
-column (D) model-. In Panel B of Table 3.8 we can see that the increase in
Portuguese grades caused by the program goes from 5.8-column (A) model- to
11.1-percent- column (C) model-.

Table 3.8. The Effect on PROVA Brasil

Panel A. Mathematics

(A) (B) ©) (D)
<500 15.145 14.015 23.063 38.537
(3.772)**:* (3.527)%**:* (4.7762)%*** (10.013)*%*
Student controls No Yes Yes Yes
School FE No No Yes No
School FE x Year No No No Yes
R2 0.012 0.112 0.171 0.256
Observations 7,731 7,731 7,731 7,731
Panel B. Portuguese
(A) (B) © (D)
<500 10.049 10.394 19.036 16.581
(3.255)*** (2.979)*** (3.836)*** (5.846)***
Student controls No Yes Yes Yes
School FE No No Yes No
School FE x Year No No No Yes
R? 0.005 0.113 0.167 0.224
Observations 7,731 7,731 7,731 7,731

Note: Dependent variable in Panel A is mathematics grades. Dependent variable in Panel B
is Portuguese language grades. The treatment variable takes the value 1 for schools within a
500 meters radius from a Pacifying Police Unit and 0 otherwise. Student controls includes
dummies for every individual and family charasteristic listed in Table 3.5: gender, race, age,
work, parent’s educational level and family structure. Standards errors clustered at the class
level in parentheses. *** Significant at the 1-percent level, ** significant at the 5-percent level,
* significant at the 10-percent level.

Other important measures of educational attainment are dropout and grade
repetition, and the Educacion Census dataset, that follows the student as long as
she is in the educational system, allows us to track the student along the years.
We consider that a student drops out of school in year ¢ if she is enrolled at
school in year #-/ and it is not in year . We can also measure grade repetition.
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We consider that the student is a repeater in year ¢ if he is enrolled in grade x in
year 7-1, and in year ¢ is enrolled in grade x again.

To assess the effect of the FPP on the dropout and repetition rate, I esti-
mate equation (3.1) with dropout and repetition, respectively, as the dependent
variables. The results are presented in Table 3.9, where the treatment group con-
sidered is composed by the students enrolled not farther than 200 meters from a
PPU, and in Table 3.10, where the treatment group considered is enrolled at not
more than 500 meters from a PPU.

Table 3.9. The Effect on Dropout and Repetition
Panel A. Dropout

(A) (B) © D)

< 200 mts. -0.007 -0.004 -0.167 -0.235
(0.002)*** (0.002)** (0.046)*** (0.039)***
Student controls No Yes Yes Yes
School FE No No Yes No
School FE x Years No No No Yes
Rsquared 0.000 0.071 0.079 0.083
Observations 43,725 43,725 43,725 43,725
Panel B. Retention

(A) (B) © (D)

<200 mts. -0,008 -0,022 -0,157 0,102
(0.009) (0.006)%*** (0.086)* (0.057)*

Student controls No Yes Yes Yes
School FE No No Yes No
School FE x Years No No No Yes
R2 0,000 0,273 0,278 0,285
Observations 43,725 43,725 43,725 43,725

Note: Dependent variable in Panel A is dropout. Dependent variable in Panel B is repetition.
The treatment variable takes the value 1 for schools within a 200 meters radius from a Pacifying
Police Unit and 0 otherwise. Student controls includes dummies for every individual and family
charasteristic listed in Table 3.5: gender, race, age, work, parent’s educational level and family
structure. Standard errors clustered at the class level in parentheses. *** Significant at the
1-percent level, ** significant at the 5-percent level, * significant at the 10-percent level.

In Panel A of Table 3.9 we see that the FPP has a negative and significant
effect on dropout for students enrolled not farther than 200 meters from a PPU.
The average dropout rate for the treatment group during the period 2007-2008
was 7.5-percent. Thus, in the most conservative estimate, the FPP causes a
decrease on the dropout rate of a magnitude that ranges from a 5.3-percent,
according to the -0.004 coefficient of column (B). In Panel B we can appreciate
that the effect of the program on repetition rates is also negative and significant,
when we consider as a treatment group students enrolled not farther than 200
meters from a PPU. The average repetition rate for the treatment group during
the period 2007-2008 was 10.4-percent. Thus, if we take into account column
(A) model, the program causes a decrease of 7.6-percent on the repetition rate.
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Table 3.10. The Effect on Dropout and Repetition
Panel A. Dropout

(A) (B) ©) (D)
<500 -0.006 -0.001 -0.118 0,131
(0.002)*** (0.001) (0.089) (0.104)
Student controls No Yes Yes Yes
School FE No No Yes No
School FE x Years No No No Yes
Rsquared 0.000 0.070 0.079 0.083
Observations 43,725 43,725 43,725 43,725
Panel B. Repetition
(A) (B) ©) (D)
<500 -0.019 -0.004 -0.058 -0.115
(0.007)** (0.006) (0.101) (0.112)
Student controls No Yes Yes Yes
School FE No No Yes No
School FE x Years No No No Yes
R? 0.001 0.129 0.278 0.285
Observations 43,725 43,725 43,725 43,725

Note: Dependent variable in Panel A is dropout and in Panel B is repetition. In Panel A the
treatment variable takes the value 1 for schools within a 200 meters radius from a Pacifying
Police Unit and O otherwise. In Panel B the treatment variable takes the value 1 for schools
within a 500 meters radius from a Pacifying Police Unit and O otherwise. Student controls
includes dummies for every individual and family charasteristic listed in Table 3.5: gender,
race, age, work, parent’s educational level and family structure. Standard errors clustered at the
class level in parentheses. *** Significant at the 1-percent level, ** significant at the 5-percent
level, * significant at the 10-percent level.

In panels A and B ofTable 3.10 we appreciate the effect of the FPP on
dropout and repetition for students enrolled at not more than 500 meters from a
PPU. With the excepction of column (A) model for dropout, there is no signifi-
cant effect of the program for this treatment group.

A more long-term oriented measure of educational attainment is to which
extent students conclude or not middle education, which is a pre-college stage.
The Education Census alllows us to track the student until the last year of middle
education. To assess the effect of the program on the enrollment of the last year
of middle education I construct a variable, called permanence for convenience,
that takes the value 1 if the student at some point enrolls at the last year of middle
education and 0 otherwise. Table 3.11 presents results for a model of equation
(3.1) with permanence as a dependent variable. There is no significant effect of
the program for any of the two treatment groups considered, which casts doubt
on the long-term effects of the program.
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Table 3.11. The Effect on Permanence

Panel A. 200 meters treatment group

(A) (B) ©
<200 -0.001 -0.002 0.008
(0.002) (0.002) (0.009)
Student controls No Yes Yes
School FE No No Yes
Rsquared 0.000 0.008 0.015
Observations 7,329 7,329 7,329
Panel B. 500 meters treatment group
(A) (B) ©
<500 -0.003 -0.002 0.008
(0.002) (0.002) (0.009)
Student controls No Yes Yes
School FE No No Yes
R? 0.000 0.008 0.015
Observations 7,329 7,329 7,329

Note: Dependent variable takes the value 1 if the student at some point enrolls in the last year
of middle education and O otherwise. In Panel A the treatment variable takes the value 1 for
students enrolled at schools within a 200 meters radius from a Pacifying Police Unit and O
otherwise. In Panel B the treatment variable takes the value 1 for students enrolled at schools
within a 500 meters radius from a Pacifying Police Unit and O otherwise. Student controls
includes dummies for every individual and family charasteristic listed in Table 3.5: gender,
race, age, work, parent’s educational level and family structure. Standard errors clustered at the
class level in parentheses. *** Significant at the 1-percent level, ** significant at the 5-percent
level, * significant at the 10-percent level.

b. Robustness Checks

A natural concern in this research design is to which extent results are driven by
student’s migration. To address this issue I estimate equation (3.1) with migra-
tion as a dependent variable. Migration takes the value 1 if the student migrates
from a non-treated school to a treated one or viceversa, and 0 otherwise. As
shown in the results presented in Table 3.12, no significant effect of the pro-
gram is found on migration.
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Table 3.12. The Effect on Migration
Panel A. 200 meters treatment group

(A) (B) © (D)
<200 0.002 -0.006 -0.004 -0.001
(0.008) (0.004) (0.004) (0.001)
Student controls No Yes Yes Yes
School FE No No Yes No
School FE x Years No No No Yes
R? 0.001 0.003 0.052 0.063
Observations 43,725 43,725 43,725 43,725
Panel B. 500 meters treatment group
(A) (B) © (D)
<500 -0.006 -0.002 -0.004 -0.005
0.009 0.009 0.010 0.004
Student controls No Yes Yes Yes
School FE No No Yes No
School FE x Years No No No Yes
R2 0.002 0.005 0.074 0.09
Observations 43,725 43,725 43,725 43,725

Note: Dependent variable takes the value 1 if the student migrated from a non-treated to a
treated school or viceversa, and 0 otherwise. In Panel A the treatment variable takes the value
1 for schools within a 200 meters radius from a Pacifying Police Unit and O otherwise. In
Panel B the treatment variable takes the value 1 for schools within a 500 meters radius from a
Pacifying Police Unit and O otherwise. Student controls includes dummies for every individual
and family charasteristic listed in Table 3.5: gender, race, age, work, parent’s educational level
and family structure. Standard errors clustered at the class level in parentheses. *** Significant
at the 1-percent level, ** significant at the 5-percent level, * significant at the 10-percent level.

The results presented in this chapter indicate that the FPP has a positive
effect on students grades in the PROVA Brasil test. Therefore, we may wonder if
the effect found is not due to a previous trend already in place when the program
was put into practice. To assess this possibility I present the results shown in
Table 3.13, where I simulate a treatment for the year 2007. The non-simulated
treatment is split into the 2009 wave and the 2011 wave, to assess the treatment’s
dynamic. It is worth noting that no effect is found for the treatment simulated in
2007.
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Table 3.13. Anticipation of the Effect

Mathematics Portuguese
<200 <500 <200 <500
Treatment*2007 12.071 8.710 -1.298 13.138
(9.264) (7.406) (5.875) (9.055)
Treatment*2009 46.561 42.266 28.370 22.535
(1.079)*** (1.059)%*** (1.032)%** (1.015)%*:
Treatment*2011 63.777 44.626 36.803 22.615
(3.661)*** (8.473)%** (4.616)*** (4.707 )%
Student controls Yes Yes Yes Yes
School FE x Year Yes Yes Yes Yes
R? 0.256 0.256 0.224 0.224
Observations 7,696 7,696 7,696 7,696

Note: Dependent variable in the second and third columns is mathematics grades. Dependent
variable in the fourth and fifth columns is Portuguese language grades. The column header
indicates the treatment group. For models presented in the second and fourth columns the
treatment variable takes the value 1 for schools within a 200 meters radius from a Pacifying
Police Unit and 0 otherwise. For models presented in the third and fifth columns the treatment
variable takes the value 1 for schools within a 500 meters radius from a Pacifying Police Unit and
0 otherwise. Student controls includes dummies for every individual and family charasteristic
listed in Table 3.5: gender, race, age, work, parent’s educational level and family structure.
Standard errors clustered at the class level in parentheses. *** Significant at the 1-percent level,
** significant at the 5-percent level, * significant at the 10-percent level.

V. Conclusions

After the announcement of Rio de Janeiro as a host city of the 2014 FIFA World
Cup and the 2016 Summer Olympic Games, the FPP was launched by the Gov-
ernment of Rio de Janeiro. The program consists in the expulsion of criminals
from some favelas-slums located over the hills within the city-, places tradition-
lly dominated by organized crime.

The Brazilian educational system is divided into instrumental education,
middle education and tertiary education. Instrumental education is divided into
Instrumental Education I, from first to fifth grade, and Instrumental Education
II, from sixth to the nineth grade. At the end of Instrumental Education I, dur-
ing the fifth grade, every student enrolled must take the PROVA Brasil test. This
test is a standarized test where students are evaluated in mathematics and Por-
tuguese. Each student sitting for the PROVA Brasil test must fill questionnaires
about personal socio-demographic characteristics.

Using data on the PROVA Brasil results I find that the program has a posi-
ive and significant effect on students grades in the PROVA Brasil test. In the
most conservative estimate the effect causes a S5-percent increase in mathemat-
ics grades and a 6-percent in Portuguese grades.

The effect of the FPP on dropout and repetition rates is less robust. In the
treatment group composed by students at schools enrolled not farther than 200
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meters from a PPU we do find a robust effect on dropouts, but not on the treat-
ment group composed by students enrolled at not more than 500 meters from a
PPU. The same can be said about the effect of the program on repetition rates.
Moreover, the program does not seem to have an effect on long-term enrollment
in the educational system. Treated students are not more likely of achieving the
last year of middle education.

I test whether migration is driving the results find in this work. There is no
effect of the program on migration rates. Finally, a placebo test confirms that
the program was not anticipated.

To conclude, the FPP has a positive effect on the grades of a standarized test
and also has a negative effect on dropout and repetition for students attending
schools located not more than 200 meters away from a PPU. However, long-
term educational outcomes are not affected by the program.
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