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Abstract
This paper explores police operations ‘pacifying’ Rio de Janeiro’s favelas to estimate
the effects of in utero exposure to reductions in crime on birth outcomes. Using restricted
birth records, estimates show that pregnancies residing within official ‘pacification’ borders
experiencing these operations in utero have 0.07 standard deviation better birth outcomes
than pregnancies living on the same street but giving birth shortly before police’s arrival.
These effects concentrate on the third trimester of gestation and seem to be driven by better
access to prenatal care. No spillover effects were found for pregnancies living in areas adjacent
to pacification borders or on the supply of health services of hospitals located around pacified
favelas. These results show how crime exposure is a channel for intergenerational transmission
of poverty.
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Introduction

What if crime goes through the womb and affects birth outcomes? Recent attempts to answer
this question rely on two broad strategies. One focusing on timely and short peaks of crime
indicates that pregnancies exposed to a homicide, terrorist attack, or sexual assault in utero
have significantly worse birth outcomes than pregnancies giving birth just before and therefore
not exposed to such events (Koppensteiner and Manacorda, 2016; Camacho, 2008; Persons and
Rossin−Slater, 2018; Currie et al., 2018). A second approach exploits armed conflicts and wars to
compare pregnant women residing or not in these areas. This research shows that local escalations
in crime strongly predict lower birth outcomes of foetuses exposed in utero (Brown, 2018; Mansour
and Rees, 2012; Akresh, et al., 2012; Minoi and Shemyakine, 2014).
This paper extends this literature by exploring quasi−experimental reductions in crime caused
by police operations in Rio de Janeiros favelas. Symbolically called ‘pacifications’ to reinforce
the notion of restoring peace, these operations involved the deployment of police squads specially
trained to occupy difficult−to−access areas, and introduced ‘Pacifying Police Units’ (UPP) in
favelas to provide permanent policing. Thus, instead of exploring peaks in crime, this paper
focuses on the opposite movement: if reducing crime rates in areas historically ruled by armed
gangs and trafficking affects birth outcomes of pregnancies exposed in utero. To my knowledge,
this is the first attempt to estimate the effects of in utero exposure to ‘peace’ on birth outcomes.
Notably, two characteristics make the use of pacifications empirically compelling. The first relates
to pacification dates. They represent the exact day when the police arrived in favelas and provoked
significant reductions in crime. The second characteristic is the decree setting official geographic
limits for policing (hereafter, UPP borders), delimiting which area would be exposed or not to the
shock. Figure I illustrates these points by showing the rate of police actions per 10,000 people
residing within UPP borders one year before and after the pacification dates. Sections S.1 and S.4
in the Supplementary Materials present the list of pacification dates and maps from the 38 UPPs
on which this analysis is based1 .
1

From 2008 until 2014, there were 38 pacifications in total. It is important to note that each operation has
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Because families can decide endogenously when and where to become pregnant, the identification
strategy combines information on time and geography from pacifications and pregnant women
in Rio de Janeiro. On the pacification side, the exact dates of police’s arrival are provided by
the Instituto de Seguraça Pública (ISP), while detailed maps of favelas are from UPP Social,
SABREN and BASEGEO − all geocoding platforms offered by the government of Rio de Janeiro.
On the pregnant women side, I use restricted data of live births from the Information System
of Live Births (SINASC) between January 2007 and December 2015 which provides conception
dates measured by physicians during the prenatal and home addresses during pregnancy. To deal
with the issue that longer pregnancies are more likely to experience pacifications in utero, I follow
Perssons and Rossin−Slater (2018), Currie et al., (2018) and Black et al., (2016) and use the
expected dates of birth at conception (i.e. 9 months after conception) as an exogenous measure of
gestational length. By combining the information on timing of pregnancies and pacification dates,
I argue that pregnancies conceived before but expected to end around the pacification dates were
‘quasi−randomly’ exposed to in utero reductions in crime rates.
Three empirical approaches emerge from overlaying the geographic information from pacified favelas and home addresses of pregnant women. The baseline approach checks for discontinuities in
birth outcomes at pacification dates for pregnancies within UPP borders residing on the same
street. The second model estimates spillover effects of pacifications by restricting the sample to
pregnancies residing just outside UPP areas, and consequently not directly exposed to police’s
arrival2 . The third strategy unifies both models and compares the trends of birth outcomes on
opposite sides of UPP borders before and after pacification dates. These strategies assume that
pregnancies living on the same street with expected dates of birth weeks around the pacification
dates are unlikely to be systematically different other than the in−utero exposure to pacifications.
a pacification date, indicating when the police arrived, and a date when the UPP was finally inaugurated. These
dates generally differ. Throughout the analysis, the identification strategy is based on pacification dates rather than
UPP inauguration dates because those represent when shocks in crime and policing actually occurred in favelas.
This choice aims to avoid the influence of unobservable factors that determine UPP inauguration dates and to
minimise the influence of selection bias of women starting their pregnancies between the pacification and the UPP
installation.
2
The definition ‘Outside’ UPP borders considers home address within a neighbourhood where there is a UPP
or that shares their borders with one. See Section S.1 Table A.2 in the Supplementary Materials for the list of all
neighbourhoods in this category.
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Baseline regressions indicate that experiencing pacifications in utero improved birth outcomes by
0.07 standard deviation. On average, this result represents that pregnancies exposed to reductions
in crime during the third trimester have 37.3 grams higher birth weight and approximately 2.2
percentage points lower risk of low birth weight than pregnancies residing on the same street but
giving birth shortly before police arrived. No effects were found for exposure during the first or
second trimesters of gestation, or for Low APGAR 5−min, C−Section deliveries and risk of congenital problems. These conclusions are robust for specifications using alternative control groups,
combinations of covariates, hospital and street fixed effects. Moreover, regressions including dummies for births occurring days before police arrived in favelas sustain the argument that only
pregnancies exposed in utero to pacifications present significant changes in birth outcomes.
But why would exposure to pacifications in the third trimester improve birth weight and reduce
low birth weight? These impacts seem to be driven primarily by better access to prenatal services.
Using the categories of prenatal visits available in SINASC, regression results show that only
pregnancies experiencing pacifications during the third trimester present significant reductions in
the probability of having up to 3 prenatal visits (1.8 percentage point or 15.7% the baseline mean).
So, residing in safer areas allowed women with originally few prenatal visits to demand additional
prenatal care and subsequently improve birth outcomes. Additionally, the probability of attending
seven or more visits increased by approximately 3 percentage points within UPP borders either
for pregnancies exposed in the third or in the first trimester of gestation.
Further analysis suggests that higher demand for prenatal care by women within UPP borders was
not followed by changes in the supply of health services in the area. Hospital−level regressions
reveal that several proxies for hospital structure (including the number of rooms and beds for
births, and obstetric centres) and health personnel (including the number of obstetricians, obstetric
nurses, and hours worked per week) remained unaltered for the sample of hospitals locating near to
UPPs. Thus, the higher demand for prenatal visits observed for pregnancies residing within UPP
areas does not seem to be a consequence of improvements on the supply of health services after
pacifications. Finally, another reason explaining the gains in birth outcomes is that pacifications
may reduce the level of stress and anxiety during pregnancy and, as a consequence, affect foetal
4

growth and the risk of prematurity (Masi et al., 2007; Kramer, 1987; Torche, 2011; Wadhwa et
al., 1993).
The second strategy complements these conclusions by showing negligible spillover effects of pacifications on pregnancies residing in areas circumventing UPP borders. Such absence reflects the
fact that crime rates did not change significantly outside pacified favelas after pacifications, indicating no effects on birth outcomes when no in utero shock on crime occurs. In addition, the
higher demand for prenatal visits presented by pregnancies residing within UPP areas seems to
be in the expense of women residing outside. Estimates for outside UPP areas show that the
probability of seven or more prenatal visits reduces by 1.8 percentage point for in utero exposure
during the third and second trimester of pregnancy. Overall, police’s arrival in favelas narrowed
the outside−inside UPP gap on prenatal visits by almost 15%.
Lastly, the third approach suggests that self−selection is unlikely to explain the pacification effects
on birth outcomes. The argument is that: if pregnancies residing in the same area have similar
probabilities of anticipating to pacifications, comparing the changes in birth outcomes of women
residing geographically close at pacification dates would control for these biases. Likewise, because
exact pacification dates were not publicly announced by the police, the regressions are restricted
to births starting before and expected to end after pacification dates, and once excluding pregnancies starting few weeks before pacification dates replicates previous findings, I conclude that
anticipation to police’s arrival does not affect our conclusions.
In addition to this introduction, Section 2 describes the police operations pacifying the favelas
in Rio de Janeiro and their impacts on crime rates; Section 3 explains the geocoding of home
addresses and presents descriptive statistics of birth outcomes and mothers’ characteristics; Section
4 explains the identification strategy, and the baseline results are shown in Section 5. Section 6
estimates pacification effects on opposite sides of UPP borders. Finally, Section 7 reruns the
empirical strategy using false (random) pacification dates. Section 8 concludes.
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2

Pacification of Rio de Janeiro’s Favelas

According to Instituto Pereira Passos (IPP, 2015), approximately 20% of the population of the
city of Rio de Janeiro lives in favelas. Not surprisingly, these communities, most commonly,
are characterised by unideal provision of public services and a high share of informal housing.
Scarce police protection combined with being located on the immediacy of touristic and wealthy
neighbourhoods makes drug trafficking a profitable activity. Altogether, these circumstances foster
armed gangs to fill the void left by the state by establishing laws, solving disagreements, and
sometimes even supplying bank services in the community (World Bank, 2011).
In an effort to change this scenario, on December 2008, the government of Rio de Janeiro started
a pilot in the favela Dona Marta (located in the upper−class neighbourhood ‘Botafogo’). Named
‘pacifications’, this program contradicted the historical approach of confrontation and evacuation
through the introduction of ‘Pacifying Police Units’ (or UPPs) in charge of providing permanent
policing in the area. According to the government: ‘Pacifying Police Units aim to recover territories
under control of illegal armed groups, to restore the monopoly of the state in the use of force and
to reduce criminal levels, especially of lethal violence’ (Diário Oficial, 2015; ISP, 2015). Under its
initial success3 , the pacification of Dona Marta was the impetus for the implantation of a total of
38 UPPs by the end of 2014, operating in 196 favelas where more than 700,000 people reside (See
Table A.3 in the Supplementary Materials for descriptive statistics of each favela).
Most generally, the process of pacifying favelas had three vital characteristics: (i) An exact pacification date for when police operations started; (ii) the UPP’s inauguration dates, indicating when
the police station was introduced, and (iii) ‘UPP borders’ representing the official geographic
limits delineating where the police of each UPP should patrol and act. Pacification and UPP’s
inauguration dates can occur in the same day, such as in the favelas Chatuba and Fé/Sereno; 8
months after pacification, such as in Parque Proletário and Vila Cruzeiro; or even be still under
3

In a survey made by Fundação Getúlio Vargas (2013), after the pacification of favela Dona Marta and Cidade
de Deus, 66% of the population is these areas approved pacifications, and 93% reported feeling safer. The survey
also showed that 70% of residents in nonpacified areas would like to have a UPP within their community (FGV,
2013).
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implementation, as in Complexo da Maré. Figure 2 presents the location of 38 UPP borders used
in this analysis. A list of pacification dates, and UPP’s inauguration dates, can be checked in
Table S.1 in the Supplementary Materials.
The first set of pacified favelas were Dona Marta, Batam, Cidade de Deus, Chapéu/Babilônia,
Pavão/Cantagalo, and Tabajaras (respectively, the numbers; 1, 2, 3, 4, 5, and 8 in Figure 2),
most located in the wealthier south of Rio de Janeiro. The latest to be pacified was Vila Kennedy
(number 31) on March 2014. According to the Brazilian Census 2010, the largest favelas are
Complexo da Maré (129,770 people), Rocinha (71,080 people), Complexo do Alemão (60,555
people) and Complexo da Penha (48,559 people). See Table A.3 in the Supplementary Materials
for population sizes within each UPP border. UPPs account for more than 9,500 police officers
patrolling over 9.446.047m2 of pacified areas (IPP, 2015).
One decisive characteristic of pacifications is their official ‘UPP borders’. To have a clearer idea,
consider, for example, the case of UPP Pavão/Cantagalo in Figure 3. The grey area outlines
127,953m2 of pacified area (IPP, 2015) and indicates where UPP police must patrol. The favela
Pavão/Cantagalo was pacified on November 30, 2009, had its UPP inaugurated on December 23,
2009 and shares its borders with the neighbourhoods Copacabana and Ipanema. Such accurate
demarcation of ‘UPP borders’ allows exploring empirically women residing within and in both
sides of these limits on the identification strategy (to check all ‘UPP borders’ used in this analysis
see section S.2 in the Supplementary Materials).
An equally important characteristic of pacifications is the exact dates of police operations occupying favelas. These operations could or could not result in confrontation between the police
and local armed gangs. The occupation of ‘Complexo do Alemão’ and ‘Complexo da Penha’, for
example, demanded preparation similar to a war: 2,700 armed officers, 300 marine soldiers, armoured tanks and helicopters. Earlier estimates from the police indicated that approximately 600
drug dealers were based in these communities. After intense dispute, the police seized 50 marine
rifles, 7 tonnes of cannabis, and more than 40 tonnes of drugs, including 200 kg of crack cocaine
(GLOBO, 2010a; GLOBO, 2010b; OG, 2010; BBC, 2010). Nevertheless, three thousand police
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officers did not fire a single shot to retake control of Rocinha and Vidigal in an operation named
‘Shock of Peace’ (GLOBO, 2011; OG, 2012).
Figure 4 illustrates the shocks of peace by presenting the number of police operations seizing
guns and drugs within all UPP borders before and after pacification dates. As Figure 4 shows,
seizures of guns increased four times at pacification dates relative to the average rate in the 9
pre−pacification months and drug seizures increased approximately three times, sustaining this
level for at least 9 months post−pacification. Even though Figure 4 is a clear example that
police activities were significantly intensified within pacified favelas, simply showing discontinuous
increases in seizures of drugs and guns around police’s arrival is insufficient to justify the use of
pacifications as an instrument to in utero exposure to crime.
To reinforce this argument, Table 1 presents descriptive statistics for a list of crimes within pacified
favelas. Column (A) demonstrates the average crime rates 9 months before the pacifications, and
column (B) refers to averages 9 months after the pacification dates. The column ‘Test of Equity’
tests mean differences between pre− and post−pacification periods. To observe police activities
and crime incidence separately, Panel A shows a list of police actions, and Panel B displays crime
rates.
Table 1 indicates that pacifications increased police actions within UPP areas and produced sustained impacts over several types of crimes. Panel A reveals significant changes in the rate of
‘crimes caught in the Act’, ‘Arrest warrants’, and ‘Murders caused by the police’ and insignificant
changes in ‘vehicles recovered’ and ‘bodies found’4 . Higher policing in the pacified area can also be
observed by three times more ‘crimes foiled by the police’ (line 03), twice as many arrest warrants
(line 04) and the decrease to practically zero homicides caused by the police (line 05).
Two intriguing results can be observed in Table 1 Panel B. The first relates to the increase in
the reports of threats (line 10), intentional bodily injuries (line 11), attempted murders (line 13),
rapes (line 17) and robberies (line 08); the first two more than doubled after pacifications, and
4

For the case of ‘vehicles recovered’, there is a jump in the number of recoveries at the pacification month that
is at least 4 times higher than the average in the 9 pre−pacification months. Its overall insignificance is because
such increase sustains for 2−3 months after pacifications. See Supplementary Materials, Section S.4.
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the last three increased by around 50 percentage points. A natural explanation for this behaviour
relies on inaccurate crime recording within pacified favelas during pre−pacification months, which
implies that such increases reflect better reporting practices. Nevertheless, we should also consider
alternative possibilities.
Lower crime rates before pacifications may also reveal the ‘law of silence’ imposed by armed groups
in favelas (UNODC, 2013). Because gangs strictly prefer the police away from their territory,
favela’s dwellers are discouraged from reporting any crime to authorities. Instead, there is evidence
suggesting that a community ‘leader’ solves the disagreements in his/her own manner (World
Bank, 2011). Similar patterns in crime rates in favelas have been found by Monteiro (2013) but
using a different data source5 . A more optimistic explanation is that higher reporting rates after
pacifications reflect higher trust in the police force (UNODC, 2014).
The second result relates to the type of crime being prevented by UPP’s police. A closer look
to the salient contrast in the behaviour of intentional and unintentional crimes, and stealing and
robbery, indicates that pacification police is more effective preventing more violent crimes. While
column ‘Test of Equity’ in Table 1 shows no significant changes in unintentional bodily injuries
and manslaughter, the number of people reporting intentional bodily injury increased by at least
two−fold, and murders decreased by 40 percentage points. Stealing decreased by 20 percent
on average after pacifications and robbery increased by a similar rate. Because robbery and
stealing involve unauthorised taking of property from another but only robbery involves the use of
physical force or violence, additional evidence on this matter may arise from comparing incidences
of stealing and robberies of the same (or similar) forms of crime before and after pacifications. For
this reason, Figure 5 plots the rate of stealing and robbery of vehicles per 10,000 persons within
UPP borders at pacification dates.
Figure 5 demonstrates that pacifications reduced by half the rate of vehicles robbed within UPP
borders while no similar change is observed for stealing. For pre−pacification periods, the average
5

Monteiro (2013) explored a dataset called ‘Disque Denúncia’ to measure the incidence of crimes in favelas
of Rio de Janeiro. ‘Disque Denncia’ is a public−private initiative similar to a call centre that registers crimes
anonymously from the population.
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rate of robbery was 0.5 per 10,000 persons, and for stealing the average rate was 0.2 per 10,000
persons. This difference of 0.3 points nearly disappears up to the third month after the pacifications and is explained by a decline in robberies. In accordance with this result, Table 1 also shows
that UPPs are more effective preventing violent crimes such as murder (vs manslaughter) and
intentional (vs unintentional) bodily injury. Considering this evidence, and observing the nonnegligible increase in drugs and guns seized and in crimes caught in the act by the police, it is fair to
argue that pacifications achieved the initial aim of ‘reducing lethal violence’ and re−establishing
the state’s sovereignty in favelas at least during the months following occupations.

3

Data

Because I analyse the effects of in utero exposure to crime using pacifications of favelas, identifying
areas covered by UPPs and addresses where pregnant women reside is of particular importance.
This section describes how the geocoding was undertaken: primarily, I used detailed maps to
list streets and house numbers located within pacified favelas (and their adjacent areas), then I
geocoded the addresses of pregnant women in the city of Rio de Janeiro, and finally merged both
lists to generate the working sample. A final part presents the descriptive statistics from this
exercise.

3.1

Geocoding UPP Areas

Geocoding addresses within UPP borders involved three street−level maps. I started by using
the Sistema de Assentamentos de Baixa Renda (SABREN), a free online map resource offered
by the municipal government covering all the city of Rio de Janeiro. SABREN focuses on areas
of informal and low−income housing and gathers detailed geocoded information about favelas.
The tool allows generating full addresses comprising neighbourhood of residence, name of street
of residence (including small lanes called ‘becos’), and house numbers6 . Throughout the analysis,
6

More information about SABREN can be accessed at: http://pcrj.maps.arcgis.com/apps/MapJournal/
index.html?appid=4df92f92f1ef4d21aa77892acb358540. The webpage provides a detailed discussion of the
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I separate the sample in two groups: addresses within UPP borders and addresses in adjacent
neighbourhoods (called ‘Outside UPP borders’)7 . It is important to note that the ultimate list
of addresses comprehends street names and household numbers. Thus, I am able to distinguish,
from the same street, which houses are within and those outside UPP borders. Therefore, if a
street crossed a UPP border from pacified to a nonpacified area, the geocoding strategy divided
it in two different streets.
Subsequent steps explored two additional maps. Similarly to SABREN, the first platform is
BASEGEO WEB8 that provides street names and house numbers of all neighbourhoods in the city
of Rio de Janeiro. The second source is UPP Social which are the official maps of pacified favelas
published by the police. The idea of using BASEGEO WEB and UPP Social was to overlap the
addresses found in SABREN, the most complete platform, with the addresses from other sources
and validate the geocoding. In the case where alternative street names were observed in different
maps, I considered all names once ‘becos’ − small street lanes used by favela dwellers to transit
− commonly have extraofficial designations. Considering official and extraofficial street names
in favelas is crucial because pregnant women in pacified communities may report non−official
home addresses in the SISNASC birth records data. Figure 6 illustrates the geocoding for UPP
Pavão/Cantagalo, the same pacified favela shown in Figure 3. Despite analogous to Figure 3,
Figure 6 concentrates on a smaller area: Figure (A) presents the map from SABREN, Figure (B)
shows BASEGEO WEB, and UPP Social is in Figure (C). The geocoding of all UPP borders in
the analysis was performed using the same three−maps approach.

3.2

Pregnancies residing within UPP areas

Next, the focus relies on the addresses of pregnant women. Here, I explored restricted−use data
from the System of Information on Life Births (SINASC−DATASUS) for all live births in the
information collected and on its general quality.
7
I classify ‘outside’ addresses located outside UPP borders but within neighbourhoods where there is a pacified
favela or that shares its borders with an UPP. The list of neighbourhoods meeting these conditions can be checked
in Table S.2 in the Supplementary Materials.
8
To access BASEWEB go to; http://pcrj.maps.arcgis.com/apps/webappviewer/index.html?id=
a52f48cef40e4977a8508aa06d01710b. Accessed on January 26, 2020.
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city of Rio de Janeiro from January 2007 until December 2015. In terms of geocoding, SINASC
provides two key variables: Zip codes of residency and the full address (i.e. street name and
household number) of pregnant women during pregnancy.
These variables are described in more detail in the following:
1. Zip−Codes. The primary source of pregnant women’s addresses comes from their zip codes.
Zip codes in Brazil are a sequence of eight numbers in which the first indicates large zones
and the subsequent ones refine to the smaller areas. For example, the zip codes for Rio de
Janeiro go from 20000−000 to 28999−000. The first digit, 2, indicates the state of Rio de
Janeiro, the second digit refers to a ‘subregion’, the third digit refers to a ‘sector’ within
the subregion, the fourth digit designates the subsector (or generally the area similar to a
neighbourhood) and the fifth digit represents a ‘Subsector Division’. Finally, the last three
digits are ‘suffixes’ representing streets of residence9 . SINASC provides Zip codes going up
to the last three digits − what increases the precision of the geocoding.
A considerable percentage of women did not report their zip codes in SINASC. In total,
54,8% (or exactly 423,287 women) had missing zip codes. Among pregnancies within pacified
favelas, the percentage increases to 69.38% (or 78,571 pregnant women) for the whole sample
period. Section S.3 Table S.6 in the Supplementary Materials shows the percentage of missing
zip codes for each pacified favelas.
2. Home Addresses. Because of missing Zip codes, a complementary strategy used addresses of
women during pregnancy as reported in SINASC. These addresses compromise: neighbourhood of residence, street name and house number, in which 94% of pregnant mothers reported
at least their street of residency. A woman reporting her street of residence without house
number was included in the regressions only if her street of residence was located entirely
within UPP borders. Naturally, imprecise addresses (e.g ‘I live near to the supermarket’), or
parents who did not fill any information (i.e zip codes, street names and household number)

9

An illustration of what areas each digit represent for the state of São Paulo (in Portuguese) can be accessed at:
https://www.correios.com.br/a-a-z/cep-codigo-de-enderecamento-postal. Accessed on January 26, 2020
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or were homeless were excluded from the sample (both groups representing less than 1%).
In total, pregnant women in SINASC reported 2,409 streets within UPP borders and 6,886
streets outside UPP borders.

3.3

Merging UPPs’ and Mothers’ addresses

To identify pregnant women residing within and outside pacified areas, I first use zip codes provided
by UPPs’ maps and in SINASC because they are precise, have the same format and made the
merging straightforward. When Zip codes were not reported, I proceed by standardizing addresses
from maps to have the same format as reported in SINASC, i.e.: neighbourhood of residency, street
name and the house number to then match the addresses from pregnant women and UPPs. It is
central to emphasise that SINASC also distinguishes streets (‘Ruas’) from ‘lanes’ (‘Travessa’) and
‘alleys’ (‘Becos’) − a critical advantage geocoding irregular settlings like favelas − and provides
house numbers that allows identifying women residing within or outside UPP borders within the
same street.

3.4

Estimated Conception Dates

After geocoding pregnancies within and outside UPP borders, it is still necessary to identify which
pregnancies were exposed to pacifications in−utero. For that, I estimated conception dates using
the last menstruation dates and date of birth minus weeks of gestation provided in SINASC.
1. Last Menstruation Dates. The primary measure of conception dates relies on the last menstruation dates. SINASC provides an estimate for the day of conception based on physicians’
medical examinations in pregnant women (for example, after an ultrasonography). From
January 1, 2007 until December 31, 2015, SINASC includes the last menstruation dates for
27.77% (or 214,480) of pregnancies.
2. Dates of Birth minus Length of Pregnancy. For the group of pregnancies which the last
menstruation dates were not reported, the conception dates were recovered by subtracting
13

the number of gestational weeks from the date of birth. To estimate the day of conception,
I multiplied weeks of gestation by seven to generate the number of days pregnant. If last
menstruation dates and weeks of gestation were not available, I estimated conception dates
by using a third variable in SISNASC based on categories of gestational length: 21 weeks for
‘less than 22 weeks’, 26 weeks for ‘from 22 to 27 weeks’, 31 weeks for ‘from 28 to 31 weeks’,
36 weeks for ‘from 32 to 36 weeks’, 39 weeks for ‘from 37 to 41 weeks’ and 42 weeks for ‘more
than 42 weeks of gestation’. Similar to gestational weeks, these values were multiplied by
seven to estimate the gestation length in days.
Section 4 explains in detail how conception dates were used to identify pregnancies exposed or not
to pacifications in utero.

3.5

Summary Statistics

Birth data of Rio de Janeiro is from the System of Information on Life Births
(SINASC−DATASUS) from January 1, 2007, to December 31, 2015. SINASC provides records
of all live births (nearly 700,000), including births outside hospitals, but excludes foetal abortions. It contains detailed information on birth outcomes, mothers’ characteristics and previous
pregnancies (if she had an abortion, number of previous normal births, and C−sections); and
importantly, unique identification codes for the hospital of birth which are useful to control for
hospital fixed−effects. Access to restricted−use SINASC also provides detailed home addresses of
women while pregnant and made the geocoding to pacified areas possible (for more information
see Section 3.5).
1. Birth Outcomes. The estimation of pacification effects uses several birth outcomes. The
natural starting points are birth weight (in grams) and low birth weight (less than 2,500
grams). In the whole sample, 0.5% of births did not report birth weight and, therefore, were
excluded from the analysis. A second group of outcomes includes weeks of gestation and risk
of prematurity (< 37 weeks of gestation) and a third group relates to two indicators using
categories of prenatal visits; one for pregnancies with 0 to 3 prenatal visits and another for
14

7 or more visits. Estimates for low APGAR−5min and very Premature (< 32 weeks) are
shown in the Supplementary Materials Section S.6.
Table 2 presents summary statistics for pregnant women in the city of Rio de Janeiro. The
columns ‘Rest of Rio de Janeiro’ present means and standard deviations for women residing in
areas not included in the empirical analysis − i.e. outside UPP areas and immediate perimeters
− starting their pregnancy before the first pacification in Cidade de Deus, on November 11, 2008.
The columns ‘Outside UPP border’ are for pregnancies residing in the set of neighbourhoods just
outside UPP borders with birth dates up to 9 months (40 weeks) before pacification dates. The
columns ‘Within UPP borders’ refer to pregnancies in UPP borders ending up to 9 months before
(A) or after (B) the pacification dates. Panel A shows birth outcomes, and Panel B presents
pregnancy and mothers’ characteristics. Finally, the column ‘Test of Equity’ tests the equity
between (A) and (B) and reports p−values in brackets.
Table 2 indicates that pregnancies in pacified favelas have worse birth outcomes at the baseline
than pregnancies residing in nonpacified areas; they present, on average, the lowest birth weight
(7.4 grams lower than outside UPP borders during the period of 9 months before pacifications),
the highest percentage of low birth weight (at least 1% higher), and higher risk of prematurity (at
least 0.8% higher) among the three groups. However, the largest differences are in the number
of prenatal visits: women within UPP borders have a 4.2 percentage point higher probability of
having up to 3 prenatal visits and are 12.2 percentage points less likely to have seven or more
prenatal visits.
Table 2 Panel B shows important differences in mothers’ characteristics. Pregnant women residing
within UPP borders are on average two years younger than their counterparts outside UPP borders
during the baseline. Their families are larger, deliveries are less likely to be a C−section, and they
are more often single and non−white mothers. Overall, these facts strengthen the notion that
pregnancies residing in pacified favelas face social and economic disadvantages relative to women
residing in nonpacified areas.
The column ‘Test of equity’ presents the first indication of the pacification effects by testing for the
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difference in means from (A) and (B). It shows significant improvements in birth weight, risk of
low birth weight, gestational length and number of prenatal visits among pregnancies experiencing
pacifications in utero relative to pregnancies ending up to 9 months before pacification dates.
Importantly, the same test applied to mother’s characteristic in Panel B implies that women
have statistically similar characteristics in the same period. Section S.5 in the Supplementary
Materials illustrate these results by plotting changes in mother characteristics before and after
the pacifications.

4

Identification Strategy

Start by assuming DOPf as dates of pacification in favela f , and DOCif and DOBif are the
date of conception and the date of birth for the pregnancy i residing in favela f 10 . Based on these
definitions, there are three groups of pregnancies: one exposed and two nonexposed to pacifications
in utero.
The group exposed in utero comprises pregnancies conceived before but giving birth after police arrived: P acif = {i : I[DOCif ≤ DOPf < DOBif ]}. I consider pregnancies in the P acif
category as the treatment group throughout this paper. Yet, nonexposure in utero to pacifications can occur in two ways: when pregnancies give birth before the pacification dates, that
is, Bef ore = {i : I[DOBif < DOPf ]}, or when pregnancies are conceived after police arrived:
Af ter = {i : I[DOPf < DOCif ]}. Because starting a pregnancy after the pacifications may
cofound in utero effects of crime with self−selection bias, I restrict the empirical strategy to
the sample of pregnancies conceiving before but giving birth before or after police arrived, i.e.:
i ∈ {Bef ore, P acif }. By excluding the group i ∈ {Af ter}, I attempt to isolate in utero effects
10

Note, the model is based on DOPf instead of UPPs’ inauguration dates. Considering UPPs’ inauguration
dates seems incorrect because it depends on the capacity of Rio de Janeiro’s government to build Pacifying Police
Units rather than representing when crime reduction is actually triggered by policing. Table S.1 in the Supplementary Materials indicates that there might be significant differences between both dates; the police remained
approximately 5 months in Complexo do Alemão and Penha before their UPP could be installed, while the inauguration of UPP Dona Marta occurred in less than 30 days. These differences may be associated with budget
constraints, time to allocate staff, accessibility to favelas, or simply because the time for constructing UPPs may
be endogenous.
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from unobservable factors associated with endogenously starting a pregnancy after the pacifications.
I estimate the following model;

BOif s = α + ϕXi + γ × I[DOCif ≤ DOPf < DOBif ] + φh + φm + φs + if s

(1)

where, BOif s represents the birth outcome of interest. The indicator I[DOCif ≤ DOPf < DOBif ]
equals one for pregnancy i in pacified favela f on street s experiencing the pacifications in utero
and zero for pregnancies giving birth weeks before police arrived, I[DOBif < DOPf ]. Xi controls
for mother’s age, marital status, if twins, the incidence of congenital malformation, the number of
children, and if a nonwhite mother. Eq. (1) adds fixed effects for the hospital of birth (φh ), month
of birth (φm ), and street of residency during pregnancy as reported in SINASC (φs ). Importantly,
street fixed−effects make the identification arise from changes in birth outcomes for women residing
on the same street and, therefore, circumvents biases originating from common unobservables at
street level. Finally, if s is the error term.
For instance, if in utero exposure to crime affects gestational length, as the literature suggests
(Koppensteiner, Manacorda, 2016), DOBif is endogenous and cannot be used in the assignment
rule. Or intuitively: longer pregnancies are more likely to experience the pacifications in utero
than shorter pregnancies. To address this concern, I use expected dates of birth at conception to
make the assignment rule predetermined relative to pacification dates (Persons and Rossin−Slater
(2018); Currie, Mueller−Smith and Rossin−Slater (2018); and Black, Devereux, and Salvanes,
2016). With that in mind, I redefine P acifif using the expected DOBif at full term E[DOBif ] =
DOCif + 280days; namely, 280 days (9 months) after conception. Such adjustment makes the
treatment variable to become P acifife = I[DOCif ≤ DOPf < E[DOBif ]] and Bef oree = {i :
I[DOPf − 280days < E[DOBif ] < DOPf ]} considers births up to 280 days before the pacification
dates in the control group.
To maintain congruence with previous literature, I split P acifife into three exclusive dummies
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e
representing the trimester of gestation when women experienced pacification in utero. P acif(if
(3))

identifies in−utero exposure during the third trimester as births no more than 12 weeks (or 84
e
days) after the pacification dates and zero otherwise. P acif(if
(2)) classifies exposure in the second

trimester by births occurring between 13 to 27 weeks (from the 85th to 189th day) after pacification
th
e
dates. And finally, P acif(if
(1)) assigns first trimester to births at least 28 weeks (from the 190 day

onwards) after pacification dates11 . These dummies allow to observe heterogeneities in pacification
effects by trimester of in utero exposure.
After these considerations, the final estimating equation becomes;

BOif s = α + ϕXi + φh + φm + φs + γ1 P acifife (1) + γ2 P acifife (2) + γ3 P acifife (3) + if s

(2)

where P acifife (1) , P acifife (2) , and P acifife (3) estimate the effects of being exposed to the pacifications
in the first, second and third trimester of gestation respectively. Essentially, Eq. (2) checks for
discontinuities in birth outcomes in each trimester of gestation for pregnancies living on the same
street at the pacification dates. However, it is important to note that the interpretation of impact
coefficients is slightly different than Eq. (1). When BOif s is birth weight, the parameter γ3
represents the average change in birth weight for in utero exposure to pacifications during the
third trimester of gestation relative to pregnancies residing on the same street but giving birth 9
months before pacification dates. The remaining variables preserve the same definitions as in Eq.
(1).
Finally, the identification of pacification effects using Eq. (2) requires two assumptions. The first
assumption is that mother’s unobservables are orthogonal to the probability of experiencing pacifications in−utero. That is: the estimates will be invalid if women are able to start their pregnancy
earlier, because they anticipated the pacification of their community. However, this assumption

11

The decision to use the difference between expected dates of birth and pacification dates instead of
DOCif − DOPf relies on reducing the influence of the measurement error in the conception dates. I assume
that dates of birth represent a more precise measure than conception dates because the second is estimated by
physicians using different techniques. Additionally, dates of births seem better suited for disadvantaged places such
as favelas once the provision and quality of health services may impact how physicians estimate conception dates.
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seems to be verified once the government of Rio de Janeiro selected favelas to be pacified based on
their predetermined strategic locations and levels of lethal violence (ISP, 2015); birth outcomes
were never part of the decision rule. Additionally, police did not announce pacifications dates
publicly. And finally, robustness checks imposing further restrictions in the sample and implementing a McCrary Test for conceptions at the pacification dates reinforces the argument of no
manipulation at the cut−off (see Table A.1 and A.2 and Figure A.2 in the Appendix). The second
assumption is that mother characteristics do not change discontinuously at the cut−off. Although
Table 2 Panel B indicates any significant change between pre and post pacification periods, Section S.5 in the Supplementary Materials provides visual support for this assumption by plotting
monthly averages of mother’s characteristics before and after pacification dates.

5

The Effects of Pacifying Rio de Janeiro’s Favelas on
Birth Outcomes

This section focuses on baseline estimates of pacification effects on birth outcomes. It starts by
graphically illustrating changes in birth outcomes at the pacification dates for women residing
within UPP borders. Next, I present a set of specifications combining controls, fixed−effects,
and pre−pacification dummies for each birth outcome separately. The final part investigates the
processes through which pacifying favelas may affect birth outcomes.

5.1

Graphic Evidence

Figure 7 shows weekly averages of birth outcomes before and after pacification dates. The sample
is restricted to pregnancies starting before the police arrived and residing within official UPP
borders. Figure (A) shows birth weights in grams. Figure (B) refers to low birth weight, defined
as births with less than 2,500 grams. Figure (C) plots gestational length (in weeks), and Figure
(D) shows the risk of premature births (< 37 weeks of gestation). Figures (E) and (F) plot the
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percentage of pregnancies with 0 to 3 prenatal visits and with seven or more visits, respectively.
These are the bottom and the top categories of the prenatal visit variable in SINASC.
To construct these figures, I first calculate the number of weeks between pacifications and expected dates of birth. Weeks were defined as seven−day intervals, where positive values reflect
post−pacification weeks starting from the first day after the pacifications, and negative values
relate to pre−pacification weeks starting from the pacification dates. Dashed vertical lines illustrate the day the pacifications occurred. To better illustrate the trimester of in utero exposure in
the estimates, Figure 7 contains alternative dot shapes representing each definition used. First,
pregnancies in the control group are indicated by hallow circles. These pregnancies started and
ended before the pacifications and therefore were not exposed in utero to any discontinuous shock
in crime. Crosses identify exposure during the third trimester of gestation by expected births up to
12 weeks following the pacification dates. Hallow triangles refer to births between the 13th and the
27th post−pacification week and indicate pregnancies exposed during the 2nd trimester. Finally,
hallow squares indicate births occurring between the 28th and the 39th post−pacification week −
which is equivalent to be exposed to the pacifications during the first trimester of gestation.
A first indication that in utero exposure to pacifications affected birth weight comes from Figure
(A). It shows that the average birth weight increases by approximately 40 grams for pregnancies exposed during the third trimester relative to their counterparts. This behaviour repeats in
Figure (B), where there is a reduction of approximately 0.3 percentage point on average in low
birth weights during the first twelve post−pacification weeks. Importantly, these impacts become
insignificant and gradually return to their pre−pacification levels for exposure in the second and
first trimester of gestation. Further analysis below investigates possible explanations, but one
potential mechanism is illustrated in Figures (E) and (F). These figures show that pregnancies
exposed to the pacifications in the third trimester present a lower probability of having 0 to 3
prenatal visits and a higher probability of attending seven or more prenatal visits.
By contrast, no corresponding pacification effects is observed for gestational length (in weeks) in
Figure (C) and for the prevalence of premature births (< 37 weeks) in Figure (D). For these cases,
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the average length of gestation and the incidence of prematurity seem unaffected by experiencing
the pacifications in utero once no clear discontinuity pattern is shown for any post-−pacification
period. Similar results are also observed for very premature births (< 32 weeks), very low birthweight (< 1, 500 grams) and low Apgar 5−min (< 7 score).

5.2

Regression Results

Tables 3 and 4 present estimations of pacification effects on birth weight, risk of low birth weight
(< 2500 grams), gestation length, and premature births (< 37 weeks). These regressions exclude
pregnancies starting after the pacifications dates and are restricted to women residing within
UPP borders shown in Figure 2. Heterogenous pacification effects are reported by ‘1st Trimester’,
‘2nd Trimester’ and ‘3rd Trimester’ and denote the respective trimester of gestation when women
experienced the pacifications in−utero. Standard errors are clustered at street−of−residence level.
The first finding from Table 3 Panel A is that experiencing the pacifications during the third
trimester of gestation significantly improves birth weight. To be more specific, pregnancies that
experienced pacifications up to 12 weeks before birth present, on average, from 32.7 to 45.1 grams
heavier babies than those living on the same street but giving birth weeks before the police’s arrival.
The second finding from Panel A is that any estimate suggests that in utero exposure in earlier
periods of pregnancy, i.e. the first or second trimesters, affects birth weight at any significance level.
These conclusions persist for different combinations of controls, fixed−effects and pre−pacification
dummies, as shown in columns (1) to (4). Additionally, Table A.1 in the appendix performs
complementary checks reducing the number of pre−pacification weeks used as controls, replacing
street by neighbourhood fixed effects, considering different levels of clustering and introducing an
additional pre−pacification dummy. For all these specifications, the pacification effects on birth
weight remain unchanged.
Estimating results for low birth weight in Panel B point to the third finding: in utero exposure
in the third trimester to pacifications reduces from 1.8 to 2.6 percentage points the risk of low
birth weight within UPP borders. This impact translates into around 20 percent reduction in the
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low birth weight incidence in pacified favelas relative to the baseline mean, a decrease of 0.075
standard deviation. Considering that on average 300 births weighted less than 2,500 grams per
trimester before pacifications, these estimations suggest that a total of 60 pregnancies emerged
out of the low birth weight category because of experiencing the pacifications in utero. As for
birth weight, the effects of police’s arrival are insignificant for in utero exposure during the first
and second trimesters and do not change after implementing several alternative approaches (see
Table A.2 in the Appendix for further checks).
Table 4 presents the pacification effects on the length of gestation and on the incidence of premature
births. Differently from the estimates for birth weight and risk of low birth weight in Table 3, the
impacts on gestation length are less clear, relatively smaller and only significant at 10% significance
level. In column (3) Panel A, for example, the coefficient .123 represents a gain of only 0.86 day on
the gestational length due to in utero exposure in the third trimester of pregnancy. For the risk of
prematurity in Panel B, no consistent effect was found. In any case, beyond that pacifications did
not affect gestation length in a meaningful way, Table 4 raises reservations to use the argument
that variations in gestation length and prematurity are potential mechanisms explaining how
pacifications affected birth weight and low birth weight. Rejecting this channel departs from
previous literature showing that positive shocks in crime increase the risk of preterm birth (Dole
et al., 2003; Glynn et al., 2001) or that variations in birth weight due to crime exposure can
be partially explained by variations in prematurity (Koppensteiner and Manacorda, 2016). Such
divergence may rely on the type of shock being investigated; instead of increases in violence, as
commonly explored in the literature, the pacifications produced abrupt negative shocks in crime
rates at police’s arrival.
If gestational length is not the mechanism of previous findings, what explains the persistent impact
of pacifications on birth weight for in utero exposure during the third trimester? Three channels
emerge as potential candidates to respond this question. Primarily, lower exposure to crime may
reduce the levels of stress and anxiety of pregnant women residing within UPP areas and then
affect birth outcomes. A large amount of evidence suggests that stress and anxiety impair foetal
growth and restrict the oxygen and nutrients taken by the foetus (Masi et al., 2007; Kramer,
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1987; Alexlrod and Reisine, 1984; Rondó et al., 2003; Omer, 1986; Copper et al., 1996). However,
empirical work predominantly finds stress effects on the first trimester of pregnancy rather than
the third trimester as Table 3 demonstrates (Camacho, 2008; Torche, 2011; Wadhwa et al., 1993;
Persson and Rossin−Slater, 2015; Black et al., 2016, are some examples). Another explanation
is nutrition. If the shock in policing improves food intake by pregnant women in pacified favelas,
then birth outcomes may respond to improvements on nutrition during the third trimester, as
shown in the former literature (Almond et al, 2011). Unfortunately, data limitations prevent us
testing these hypotheses empirically.
A third and testable hypothesis is if pregnancies had better access to prenatal care after pacifications. To put it simply: safer favelas may provide better health services to pregnant women once
it is safer for professionals to work and for public and private sectors to provide better services.
Thus, it is reasonable to suppose that prenatal care and other health services improved or became
more readily available when police arrived. The next section analyses this hypothesis in more
detail.

5.3

Pacifications Effects on Prenatal Visits and Health Services

The third part of this section asks if prenatal care is a potential explanation for pacification
effects on birth weight and low birth weight found in Table 3. With this purpose, it examines this
hypothesis in two distinct ways: by investigating the demand for prenatal visits; and by estimating
changes in the supply of health services for hospitals located near to UPPs at pacification dates.
To check the demand for prenatal visits, I explore four categories provided by SINASC: ‘Zero
visits’; ‘from 1 to 3 visits’; ‘from 4 to 6 visits’; and ‘more than 7 visits’12 . The evidence comes
from reestimating Eq. (2) using as outcomes an indicator for pregnancies with ‘0 to 3 prenatal
visits’ and another indicator for pregnancies with ‘Seven or more prenatal visits’; the top and
bottom categories. Thus, if the argument that pacifications represented a positive shock on the
12

SINASC also provides the exact number of prenatal visits, but only from 2011 onwards, i.e. 3 years after the
first pacification. The categorical variable, instead, is collected for the entire sample period.
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demand for prenatal care is correct, one would expect decreases in the incidence of pregnancies
with ‘0 to 3 prenatal visits’ and increases in ‘Seven or more prenatal visits’ after the pacification
dates. Table 5 presents the results for these two categories separately.
Results in Table 5 indicate significant increases in the number of prenatal visits after police arrived
in favelas. For the category ‘0 − 3 prenatal visits’ in Panel A, the estimates implicate a 1.8
percentage point (or 16.2% of the baseline mean) decrease in the probability of having less than
3 prenatal visits when exposed to pacifications during the third trimester of gestation. On Panel
B, the estimates considering the probability of having at least 7 prenatal visits strengths this
conclusion by showing an increase of around 3 percentage points for in utero exposure either in
the first or third trimester of pregnancy. These results persist including fixed−effects, mothers’
characteristics, and pre−pacification dummies as presented in columns (1) to (4).
Altogether, the fact that pregnancies within UPP borders are significantly more likely to have
a greater number of prenatal visits after pacifications underpins the initial hypothesis that the
demand for prenatal services may be a mechanism explaining the pacification effects. This finding aligns with previous literature (Jewell and Triunfo, 2006; Abrevaya and Dahl, 2008), and
contributes to the mixed evidence on what stage of pregnancy birth outcomes respond more substantially to prenatal care (see Corman et. al., (2018) for a review on the evidence). However,
it is still necessary to examine whether these results reflect reductions in the costs of obtaining
extra prenatal care by mothers or if hospitals amplified the supply of health services when police
arrived.
The second analysis focuses on these issues by geocoding the supply of health services near to
UPPs. For that, it explores the National Inventory of Health Establishments (Cadastro Nacional
de Estabelecimentos de Saúde, CNES) from January 2007 until December 2015 in the city of
Rio de Janeiro. The CNES is a monthly dataset of private and public hospitals that includes a
comprehensive list of health services and the composition of health professional using the Brazilian
Classification of Occupations stablished by the Ministry of Labor (CBO). CNES provides, for
example, the number of rooms and beds available for pregnant women in a given month and
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which hospitals offer neonatal and obstetric centres.
In terms of empirical strategy, unique identifiers in CNES allow to start the investigation by
assigning the exact geolocation of hospitals in Rio de Janeiro, according to the Ministry of Health,
and calculating the distance in kilometres between each hospital and the nearest UPP. Next, I
consider as a measure of health services supply all maternities within 15 km to the nearest UPP,
as used in the previous literature (Bloom et al., 2015). Estimates considering different definitions
(i.e. 1 kilometre or 5 kilometres) do not alter the conclusions in any substantial way.
The second approach estimates equation (3):

Hht = ψ0 + t + φy + ψ1 × [0 − 3 months after pacification]h +
ψ2 × [4 − 6 months after pacification]h +

(3)

ψ3 × [7 − 9 months after pacification]h + ωht ,

where Hht is the outcome of interest in the hospital h in time t; t is a time trend variable normalised at the pacification dates, and φy controls for year fixed−effects. The variable
[0 − 3 months after pacification]h equals one from the pacification month and the next 3 months
and zero otherwise; [4 − 6 months after pacification]h is a dummy from the fourth to the sixth
month after the pacifications and [7 − 9 months after pacification]h relates to the seventh, eighth
and ninth month after pacifications. These variables intend to simulate trimesters of gestation
such as in Eq. (2). ωht is the error−term. The regressions weight for the number of pregnancies in the hospital per month, according to SINASC. Table 6 presents pacification effects for the
‘Hospital Structure’ in Panel A and ‘Health Personnel’ in Panel B.
Estimation results in Table 6 suggest no significant change in the supply of health services for
hospitals near to UPP areas. In Panel A, the average number of rooms and beds for births,
and the availability of neonatal or obstetric centres do not change significantly comparing pre
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and post−pacification periods. For Panel B, the results follow the same pattern13 except for the
average number of hours worked, which the coefficient of .195 is significant at 10% significance
level in the 0−3 months following pacifications. Nevertheless, this increase in hours worked hardly
explains the pacification effects observed in Tables 3 because the average impact represents less
than 1 percent of the baseline value (27.3 hours per week).
Taking these evidences altogether, Table 5 implicates that increases in the demand for prenatal
visits seems to be a channel explaining the pacification effects on birth outcomes. The significant
reduction in the probability of having less than 3 prenatal visits is particularly relevant in this
context once its effect concentrates in the third trimester of gestation, the same trimester as birth
weight. For instance, there is no evidence that the supply of health services plays a role in these
findings.

6

Robustness Checks

This section directs the analysis to the consistency of pacification effects after using alternative
sample definitions and identification strategies. The first investigation presents the spillover effects
of pacifications on birth outcomes for women living outside UPP borders. Then, I test the difference in the trends of birth outcomes within and outside UPP borders before and after the shock in
policing using a Diff−in−Diff setting. The last part reruns the baseline model substituting actual
by random pacification dates.

6.1

Pacification Effects on Opposite Sides of UPP Borders

Spillovers will emerge if the police’s arrival in favelas increases the costs of practising crime within
UPP borders and makes criminals to adapt their behaviour accordingly. The consequence of such
crime displacement is that pregnancies residing outside UPP borders may experience higher levels
13

This conclusion is also valid for outcomes as ‘Emergency Centres’, ‘Ambulatory Centres’, ‘If private hospital’;
and for the number of paediatricians and health personnel in private and public hospitals separately.
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of crime in utero than usual, which could influence their birth outcomes negatively. The effects
of pacifications on pregnancies living around UPP borders may also be driven by the emotional
channel, analogous to the effects observed for the Dutch and the Arabic−named women living in
California after 11 September in New York City (Smits et al., 2006; Lauderdale, 2006).
The estimates of spillover effects start by re−estimating Eq. (2) for pregnancies living in areas
adjacent but outside UPP borders. I consider two criteria to define ‘outside’ UPP areas: the first
is pregnant women in neighbourhoods with a pacified favela but residing outside an UPP border;
the second considers pregnancies living in neighbourhoods without a UPPs but sharing its borders
with one. Each ‘outside’ area was assigned to a pacification date corresponding to its respective
pacified favela (see Table S.2 in the Supplementary Materials for the list of neighbourhoods in this
analysis). Table 7 Panel A presents the estimates for spillover effects.
Because communities can speculate when and what favelas are more likely to be pacified by the
police, the estimates so far will be biased if women anticipate the police’s arrival and deliberately
become pregnant. To examine the influence of women anticipating to pacifications, I explore
pregnancies in different sides of UPP borders. Assuming that women living geographically close
have similar probability of anticipating to pacifications on average, one way to minimize the impact
of self−selection bias is comparing the trends of birth outcomes on opposite sides of UPP borders
at the pacification dates.
With this strategy in mind, the following difference−in−difference model is estimated:

BOif s = β0 + ϕXi + β1 P OSTf + β2 U P Pf + φh + φm + φs +
β3 (U P Pf × P acifife (1)) )+
β4 (U P Pf ×

(4)

P acifife (2)) )+

β5 (U P Pf × P acifife (3)) ) + τif s

where P OSTf is a dummy for post−pacification periods, and U P Pf equals one for pregnancies
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residing within UPP borders and zero for outside areas. As pregnancies are assigned to UPP
borders based on their home addresses, street fixed−effects (φs ) is colinear to U P Pf . Therefore,
because φs allows to identify pacification effects at street level, U P Pf was omitted from Eq. (4).
The coefficients of interest are the interactions between U P Pf and P acifife (1)) , P acifife (2) , and
P acifife (3) . These interactions compare the changes in the trends of birth outcomes within UPP
areas relative to the trends in outside areas for in utero exposure to pacifications in each trimester
of pregnancy. The remaining controls maintain the definitions as in Eq. (2). Standard errors are
clustered at streel level and presented in parenthesis. The Diff−in−Diff results are shown in Table
7 Panel B.
Two main conclusions are taken from Table 7. The first is that Panel A presents weak evidence
of spillovers on birth outcomes. This finding can be seen by insignificant pacification effects on
birth weight, on low birth weight, and on gestational length for pregnancies living in the vicinities
of UPP borders. The regressions for premature births demonstrate a significant increase of 1.4
percentage point for in utero exposure during the third trimester, but only at 10% significance
level. On health demand side, estimates indicate null impacts on the probability of having less
than 3 prenatal visits (column ‘Prenatal Visits, 0 to 3 visits’) but a significant negative effect on
the probability of ‘Seven or more visits’ which is approximately 60% of the impact size found for
pregnancies living within UPP borders (Table 5 column ‘Prenatal Visits, Seven or more visits’).
An explanation for the absence of spillover effects is that neighbourhoods adjacent to UPP borders
did not experience discontinuous changes in crime rates due to pacifications. Figure 8 investigates
this argument by plotting several crime rates within and outside UPP borders before and after
pacification dates. It demonstrates rates of police reports (A), police warrants (B), drugs seized
(C), intentional body injure (D), murders (E), and threats (F) per 10,000 people. Population
sizes per area are based on the 2010 Brazilian Census. Black circles refer to crime rates within
UPP borders, and grey circles represent rates outside UPP borders. Overall, Figure 8 implies
that pacifications reduced crime rates significantly within UPP borders and had little, if any,
impact outside UPP borders. This evidence reinforces the interpretation that previous estimates
are capturing the effects of in utero exposure to crime and not an alternative shock.
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The second conclusion from Table 7 is that pacification effects remain significant after comparing
the trends in birth outcomes between pregnancies geographically closed14 . For example, the column
‘Birth weight’ in Panel B shows that pregnancies within UPP borders exposed to pacifications
during the third trimester have, on average, 35.2 grams higher birth weight than pregnancies
in the same trimester but not exposed to pacifications. This result is followed by a significant
reduction in the risk of low birth weight by 2 percentage points and null effects on gestational
length and prematurity. If the assumption that these pregnancies anticipate similarly to the
pacifications is correct, Table 7 suggests that self−selection is unlikely to explain the pacification
effects on birth weight (Figure A.2, in the appendix, presents similar evidence using a McCrary
Test to check the density in the number of pregnancies at pacification dates).
Lastly, Table 7 reinforces prenatal care as the mechanism of pacification effects. According to
these estimates, pregnant women living within UPP borders are 1.8 percentage point less likely to
have no more than 3 prenatal visits when exposed to pacifications in the third trimester gestation.
Additionally, Panel B shows significant increases in the proportion of pregnancies with 7 or more
prenatal visits relative to pregnancies living outside. Such increase occurs in parallel to the results
of Panel A showing a reduction in the proportion of pregnancies with 7 or more prenatal visits
outside UPP borders. Given the inelasticity of heath supply after pacifications shown in Table
6, the higher demand for prenatal care among women in pacified favelas seems to be achieved in
the expense of pregnancies living in the circumvent areas. This effect reduces the outside−inside
UPP gap in the incidence of pregnancies with no more than 3 prenatal visits by 15%.

6.2

Pacification Effects using False Pacification Dates

The results thus far implicate that in utero exposure to the pacifications during the third trimester
of gestation improved birth weight and reduced the risk of low birth weight within UPP borders.
Higher demand to prenatal care, reflected by the higher number of prenatal visits, seems to be the
mechanism through which the coefficients operate. But even though these estimated effects arise
14

Figure A.1 in the appendix plots the monthly averages of birth weight, low birth weight, gestation length,
prematurity, 0−3 prenatal visits and 7 or more prenatal visits for pregnancies within and outside UPP borders.
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from street−level variation in birth outcomes and remain consistent after alternative specifications,
it is still possible that pacifications mirror random shocks within UPP areas. If that is the case,
Tables 3 attributes to the pacifications what is actually an artefact of something else. This section
provides evidence that this is not the cause.
The evidence comes from re−estimating Eq. (2) using random pacification dates. To construct
false dates, I made some considerations. Firstly, pregnancies exposed to the pacifications had to be
omitted to avoid contamination. For this reason, I excluded observations over the limit of 2 years
before and after the true pacification dates. Thus, two intervals could be selected: up to 2 years
before and at least 2 years after true pacification dates. A second step randomly selects one of
these two intervals using uniform distributions for each pacified favela and then randomly selects
again a date from the limits of each interval. Finally, the third step re−centres the treatment
variables denoting in utero exposure at false pacification dates. All random pacification dates are
listed in Table S.1 in the Supplementary Materials.
Table 8 presents the results from this exercise. The fact that all coefficients are insignificant aligns
with the idea that any pacification effect on birth outcomes could be observed when they actually
did not occur. This is true for all birth outcomes and different combinations of specifications. But
most importantly, Table 8 implicates that using pacifications dates to instrument discontinuous
reductions in crime is not proxying for random shocks within UPP borders.

7

Conclusions

This paper presents evidence that in utero exposure to abrupt reductions in crime caused by
police operations in Rio de Janeiro’s favelas improved birth outcomes. These police operations,
representatively called ‘pacifications’, produced discontinuous shocks in crime rates at exact ‘pacification dates’ within official geographic limits (UPP borders) where the new pacifying police had
to patrol. Exploring the timing and the geographic characteristics of these operations, I identify
in utero effects by comparing pregnancies residing within UPP borders that started before but
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were expected to give birth around polices arrival.
The estimations indicate that pregnancies exposed to pacifications during the third trimester of
gestation improved birth weight (37.2 grams on average) and reduced the risk of low birth weight
(1.8pp on average) relative to pregnancies residing on the same street but giving birth weeks before
pacifications. Further investigation indicates that increases in the demand for prenatal visits as
the mechanism explaining pacification effects, particularly among women with less than 3 prenatal
visits. These conclusions remain unaltered after considering combinations of fixed effects, mother’s
controls, sample definitions, and comparing the trends of pregnancies living on opposite sides of
UPP borders.
The pacifications affect birth outcomes through in utero exposure: pre−pacification dummies for
births weeks before the pacification dates are not significantly different from controls. Similarly,
spillover effects are limited: pregnancies residing in areas circumventing UPP borders when pacifications occur present no significant change on birth outcomes. And finally, regressions using false
(random) pacification dates imply that the improvements found on birth outcomes are driven by
in utero exposure to lower levels of crime rather than random shocks at the pacification dates.
The positive consequences of reducing in utero exposure to crime in favelas on birth outcomes
highlights an important channel through which intergenerational transition of poverty operates.
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Figure 1: Increase in Policing within UPP Borders around Pacification Dates
Notes: This figure shows police actions per 10,000 people within UPP borders one year before and
after pacifications. Crime data comes from Instituto de Segurança Pública of Rio de Janeiro and only
includes police records occurring within UPP borders. Police actions are the sum of operations seizing
guns and drugs, vehicles recovered, crime caught in the act, reports of bodily injury and threats dealt
with by the police, and police warrants.
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Figure 2: Location of Pacifying Police Units (UPPs) in Rio de Janeiro
Notes: This figure shows the location and UPP borders of all pacified favelas
in the city of Rio de Janeiro from 2008 to 2014. The exact UPP borders are
provided by the Instituto Pereira Passos from the government of Rio de Janeiro.
Grey areas in the map indicate pacified favelas and can represent more than
one Pacifying Police Unit (UPP), as in Complexo do Alemão (number 28) and
Complexo da Penha (number 29). The Complexo da Maré (number 30) was
pacified on April 25, 2014 and its UPP is still under implementation.
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Figure 3: Official Borders of UPP Pavão/Cantagalo
Notes: This figure shows the UPP borders from Pavão/Cantagalo (Diário Oficial, 2009).
This figure was constructed based on BASEGEO WEB (See Section IV for more details on
geocoding). The UPP borders are provided by the Instituto Pereira Passos from the government of Rio de Janeiro. The neighbourhoods adjacent to Pavão/Cantagalo are Copacabana
and Ipanema.
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(a) Number of Operations Seizing Guns

(b) Number of Operations Seizing Drugs

Figure 4: Police Operations Seizing Guns and Drugs at Pacification Dates
Notes: This figure shows the number of police operations seizing guns in Figure A and drugs in Figure
B within UPP borders before and after pacification dates. These figures use UPP borders shown in
Figure 2 and pacification dates listed in the Supplementary Materials. The number of police operations
resulting in seizures is shown because the Instituto de Segurança Pública does not provide information
on the quantity of guns/drugs seized in each operation. The y−axis measures the number of seizures per
10,000 people residing within UPP borders using the estimates from the Brazilian Census 2010. Dark
grey bars highlight 9 post−pacification months, and light grey bars illustrate pre−pacification months.
Similar patterns can be verified for ‘Vehicles recovered’ and ‘Arrest warrants’ by the police, as shown
in the Supplementary Materials in Section S.4 Figure S.22 and S.23.
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Table 1
Police Activity and Crime Incidence within UPP Borders
9 months before
9 months after
Test of
pacifications
pacifications
Equity
(A)
(B)
(A) = (B)
Mean Std. Dev Mean Std. Dev
Panel A − Police Activities per 10,000 persons
01. Police records
02. Vehicles recovered
03. Crimes caught in the Act
04. Arrest warrants
05. Murders caused by the police
06. Bodies found*
Panel B − Crime Records per 10,000
07.
08.
09.
10.
11.
12.
13.
14.
15.
16.
17.

Stealing
Robbery
Robberies in public transport
Threat reports
Intentional bodily injury
Unintentional bodily injury
Attempted murder
Extortion
Murder
Manslaughter
Rapes

12.1
.742
5.21
.131
.117
2.34
persons

(.466)
(.097)
(.715)
(.065)
(.064)
(.785)

2.01
1.14
15.3
.292
.039
2.57

(.748)
(1.08)
(1.86)
(.119)
(.052)
(.764)

[.000]
[.279]
[.000]
[.002]
[.010]
[.527]

2.21
2.05
.219
12.6
1.85
.640
.145
.028
.120
.032
.111

(.281)
(.141)
(.071)
(1.32)
(.320)
(.168)
(.028)
(.017)
(.036)
(.015)
(.040)

1.79
2.61
.153
27.9
4.14
.589
.271
.049
.091
.023
.160

(.214)
(.099)
(.060)
(3.78)
(.622)
(.105)
(.099)
(.025)
(.025)
(.023)
(.071)

[.002]
[.000]
[.046]
[.000]
[.000]
[.431]
[.002]
[.055]
[.061]
[.357]
[.085]

Notes: Table 1 shows means and standard deviations of crime rates per 10,000 persons residing within
UPP borders before and after pacification dates. Table 1 considers all UPP borders shown in Figure
2 and uses pacification dates listed in Table S.1 in the Supplementary Materials. Column (A) displays
the average of crime rates in the 9 months before pacifications, and column (B) refers to the average
in the 9 months after pacification dates. The column ‘Test of Equity’ tests for the difference in means
between pacified and pre−pacified periods. All rates are calculated using population sizes within UPP
areas provided by the Instituto Pereira Passos (ISP, 2015) and are based on the Brazilian Census 2010.
Monthly police records are from the Instituto de Segurança Pública (ISP).
* ‘Bodies Found’ is the sum of the number of people missing, corpses or skeletons found by the police in
a given month.
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Figure 5: Stealing vs. Robbery within UPP Borders, Vehicles Only
Notes: This figure plots the number of stealing and robberies of vehicles per 10,000 persons
residing within UPP borders. This figure is restricted to vehicles because of data availability
and to observe the incidence of offences for the same type of crime when it involves, or not,
the use of violence. Population sizes within UPP areas are based on the Brazilian Census
2010 and are calculated by the Instituto Pereira Passos (ISP, 2015). All UPP borders in
Figure 2 are included in the analysis. As police records are on a monthly basis, I considered
the pacification month as zero while positive (negative) numbers denote the subsequent
(previous) months. Table S.1 in the Supplementary Materials lists the pacification dates for
each favela.
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(a) SABREN − UPP Pavão/Cantagalo

(b) BASEGEO WEB − UPP Pavão/Cantagalo

(c) UPP SOCIAL − UPP Pavão/Cantagalo

Figure 6: Maps of UPP Pavão/Cantagalo
Notes: Figure 6 illustrates the geocoding of addresses for UPP Pavão/Cantagalo. Figure (A) presents
the map from SABREN, Figure (B) shows BASEGEO WEB, and Figure (C) illustrates UPP Social.
Figure (C) adds in blue the official UPP borders of favela Pavão/Cantagalo delineated by the police.
The geocoding starts by listing the addresses in Figure (A), these being validated using (B) and (C)
until the list was exhausted. If different names were found for the same street, the geocoding uses all
alternatives to consider small lanes with extraofficial names. The same exercise was implemented for
all 38 UPP borders and their respective adjacent neighbourhoods listed in the Supplementary Materials
Section S.1 Table A.2.
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3175.8
.087
38.6
.081
.095
.672

(564.8)
(.282)
(1.42)
(.273)
(.293)
(.470)

26.5
1.09
.511
.010
.513
.697
.519
.022

(6.61)
(1.30)
(.500)
(.099)
(.500)
(.460)
(.500)
(.145)
53,852

27.4
.853
.511
.007
.611
.641
.473
.025

3172.1
.090
38.6
.096
.072
.734

(6.69)
(1.13)
(.500)
(.082)
(.487)
(.480)
(.499)
(.156)
13,469

(571.2)
(.287)
(1.80)
(.295)
(.258)
(.442)

25.4
1.06
.521
.008
.441
.746
.654
.022

(577.8)
(.299)
(2.10)
(.305)
(.318)
(.487)

(6.70)
(1.32)
(.500)
(.091)
(.497)
(.435)
(.476)
(.145)
7,839

3164.7
.100
38.7
.104
.114
.612

25.5
1.05
.513
.010
.443
.741
.663
.018

(567.3)
(.283)
(2.17)
(.299)
(.305)
(.481)

(6.60)
(1.32)
(.500)
(.099)
(.497)
(.438)
(.473)
(.134)
7,474

3181.2
.088
38.8
.099
.103
.638

[.530]
[.508]
[.347]
[.329]
[.826]
[.461]
[.234]
[.142]

[.075]
[.014]
[.002]
[.329]
[.034]
[.001]

Notes: Table 2 presents means and standard deviations for birth outcomes and mothers’ characteristics in the city of Rio de Janeiro. Panel A reports the
main birth outcomes used in the paper. Panel B presents the list of mothers’ and pregnancy characteristics. Columns ‘Rest of Rio de Janeiro’ consider
pregnancies living in nonpacified areas outside the circumventing UPP areas from January 2007 until the first pacification on November 11, 2008 in the favela
‘Cidade de Deus’. The column ‘Outside UPP Borders’ limits the sample to women residing in neighbourhoods having a UPP or sharing its limits with one.
Table A.2 in the Supplementary Materials presents the list of neighbourhoods belonging to this category. Column ‘9 months before pacifications (A)’ refers to
pregnancies with dates of birth up to 9 months prior pacification dates, the baseline period. Column ‘9 months after pacifications (B)’ refers to pregnancies
with dates of birth up to 9 months following pacifications dates. The column ‘Test of Equity’ tests the equity between (A) and (B) and reports p−values in
brackets. The variable ‘% of congenital problems’ reports the percentage of births diagnosed with any congenital malformation in the respective population
using the International Disease Code 10 and ‘% of nonwhite mothers’ is the percentage of women self−reporting ‘Black’, ‘Parda’, ‘Yellow’ or ‘Indigenous’.

Mother’s age (in years)
# of children
% of male births
% of congenital problems
% of C−sections
% of single mothers
% of non−white mothers
% of twins
# of Observations

Panel B − Pregnancy and Mothers’ Characteristics

Birthweight (g)
Low birthweight (< 2500g)
Gestational length (in weeks)
Premature (< 37 weeks)
Up to three prenatal visits
Seven or more prenatal visits

Panel A − Birth Outcomes

Table 2
Summary Statistics
Rest of Rio de Janeiro, Outside UPP Borders,
Pregnancies within UPP Borders
from Jan 2007 until
9 months before
9 months before 9 months after
Test
the first pacification
pacifications
pacifications
pacifications
of Equity
(A)
(B)
(A) = (B)

(A) − Birth Weight (in grams)

(B) − Low Birth Weight (< 2, 500g)

(C) − Gestational Length

(D) − Premature Births (< 37 Weeks)

(E) − Zero to Three Prenatal Visits (= 1)

(F) − Seven or more Prenatal Visits (= 1)

Figure 7: Birth Outcomes around Pacification Dates
Notes: Figure 7 plots birth outcomes around the pacification dates. The sample assigns pregnancies residing within
UPP borders based on home addresses reported in SINASC. These figures use expected dates of birth as defined in
Section 5, and pregnancies starting after pacification dates were excluded from the analysis to avoid biases related
to self−selection. Fig. (A) presents birth weights, Fig. (B) is for low birth weight (< 2,500g), Fig. (C) represents
weeks of gestation, and Fig. (D) refers to premature births (< 37 weeks). Fig. (E) is for pregnancies with 0 to
3 prenatal visits, and Fig. (F) illustrates seven or more prenatal visits. The x−axis reports the number of weeks
before/after pacifications. Hallow circles indicate pre−pacification periods; crosses illustrate in utero exposure
during the ‘3rd Trimester’; hallow triangles represent ‘2nd Trimester’ and hallow squares indexes exposure during
the ‘1st Trimester’. The best−fit curves are estimated using normal kernels of second degree using 18 weeks as
bandwidths in the underlying data. Dashed vertical lines indicate the pacification dates.
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No
No
No
No
19,064
.000

Yes
Yes
Yes
No
18,954
.022

Yes
Yes
Yes
Yes
15,545
.087

Yes
Yes
Yes
Yes
15,545
.087

No
No
No
No
19,064
.000

−.018***
(.006)
−.007
(.006)
−.008
(.006)

Yes
Yes
Yes
No
18,954
.026

−.026***
(.008)
−.011
(.007)
−.009
(.008)

Yes
Yes
Yes
Yes
15,545
.090

−.022**
(.009)
−.012*
(.007)
−.011
(.008)

Yes
Yes
Yes
Yes
15,545
.090

−.020**
(.009)
−.011
(.007)
−.009
(.008)

.014
(.013)

(4)

Notes: * Signicance level at ρ < .10, ** Signicance level at ρ < .05, *** Signicance level at ρ < .01. Table 3 presents regressions results of pacification
effects on birth weight and low birth weight. The data is from the restricted−use System of Information on Life Births (SISNASC) of all live births
in the city of Rio de Janeiro. Foetal abortions are not included in the sample. The estimates restrict the sample to women starting their pregnancy
before pacification dates and reporting home addresses (zip codes, streets and the house number) within one of the 38 UPP borders shown in Figure
II. Changes in the sample size across columns reflect different combinations of controls to test the sensibility of pacification effects. The treatment
variable 3rd Trimester assigns pregnancies with expected dates of birth between the 1st and 84th day (i.e. the first 12 weeks) after pacification dates.
Pregnancies belonging to the 2nd Trimester group are expected to give birth between the 85th to 189th day (from the 13th to the 27th week of
gestation) and 1st Trimester equals one for pregnancies with expected dates of birth between the 190th to the 280th day (from the 28th to the 40th
week of gestation) after pacification dates. Columns (1) do not include any fixed effect and controls; columns (2) controls for month of birth, hospital
of birth and street of residency fixed effects; columns (3) include mother controls and columns (4) add a dummy for pregnancies giving birth 30 days
before pacifications. Standard errors are clustered by street of residence and shown in parentheses.

Month of Birth Fixed Effects
Hospital of Birth Fixed Effects
Street of Residence Fixed Effects
Mother controls
# of Observations
Adj. R−squared

1st Trimester

2nd Trimester

37.3**
(16.9)
14.8
(14.6)
17.1
(15.1)

36.7**
(17.1)
14.2
(14.7)
16.5
(15.3)

45.1***
(15.2)
9.51
(13.6)
15.3
(14.6)

3rd Trimester
32.7***
(12.0)
7.58
(11.8)
18.0
(12.4)

−5.32
(26.3)

One month before pacifications

Table 3
Pacification Effects on Birth weight (Clustered Standard Errors)
A. Birth weight
B. Low Birth weight
(g)
(< 2,500 g)
(1)
(2)
(3)
(4)
(1)
(2)
(3)
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No
No
No
No
19,064
.000

Yes
Yes
Yes
No
18,954
.014

Yes
Yes
Yes
Yes
15,545
.049

Yes
Yes
Yes
Yes
15,545
.049

No
No
No
No
19,064
.000

−.010
(.007)
−.006
(.007)
−.004
(.007)

Yes
Yes
Yes
No
18,954
.077

−.014*
(.008)
−.007
(.008)
.003
(.008)

Yes
Yes
Yes
Yes
15,545
.077

−.008
(.009)
−.008
(.008)
.003
(.009)

Yes
Yes
Yes
Yes
15,545
.077

−.007
(.009)
−.007
(.008)
.004
(.009)

.008
(.014)

Notes: * Signicance level at ρ < .10, ** Signicance level at ρ < .05, *** Signicance level at ρ < .01. Table 4 presents results
of pacification effects on gestational length and on the risk of premature birth. The data is from the restricted−use System of
Information on Life Births (SISNASC) of all live births in the city of Rio de Janeiro. Foetal abortions are not included in the
sample. These estimates restrict the sample to women starting their pregnancy before pacifications and reporting home addresses
(zip codes, streets and the house number) within one of the 38 UPP borders shown in Figure 2. The variable 3rd Trimester
assigns pregnancies with expected dates of birth between the 1st and 84th day after pacification dates. The variable 2nd Trimester
considers births expected to end between the 85th to 189th day and 1st Trimester equals one for pregnancies with expected dates of
birth between the 190th to the 280th day after pacification dates. Standard errors are clustered by street of residence and shown
in parentheses.

Month of Birth Fixed Effects
Hospital of Birth Fixed Effects
Street of Residence Fixed Effects
Mother controls
# of Observations
Adj. R−squared

1st Trimester

2nd Trimester

.123*
(.065)
.103
(.064)
.056
(.063)

.117*
(.067)
.098
(.066)
.051
(.065)

.153***
(.057)
.115**
(.055)
.052
(.058)

3rd Trimester
.114**
(.044)
.098**
(.048)
.091*
(.048)

−.044
(.099)

One month before pacifications

Table 4
Pacification Effects on Gestation Length (Clustered Standard Errors)
A. Length of Gestation
B. Premature Births
(in weeks)
(< 37 weeks)
(1)
(2)
(3)
(4)
(1)
(2)
(3)
(4)
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No
No
18,620
.000

Yes
No
18,522
.069

Yes
Yes
18,522
.101

Yes
Yes
15,210
.101

−.018** −.017** −.018* −.018*
(.007)
(.008)
(.010)
(.010)
−.007
−.005
−.010 −.010
(.006)
(.007)
(.008)
(.008)
−.009
−002
−002
−001
(.007)
(.008)
(.009)
(.009)

.004
(.013)

No
No
18,620
.001

Yes
No
18,522
.126

Yes
Yes
18,210
.164

Yes
Yes
15,210
.164

.032*** .027** .029** .029**
(.010) (.012) (.013) (.013)
.010
.020*
.019
.019
(.010) (.011) (.012) (.012)
.033*** .036** .034** .033**
(.011) (.013) (.014) (.014)

−.005
(.020)

(4)

Notes: * Signicance level at ρ < .10, ** Signicance level at ρ < .05, *** Signicance level at ρ < .01. Table 5 demonstrates pacification
effects on the demand for prenatal visits within UPP limits. The information on prenatal visits is from the restricted−use SINASC for the
city of Rio de Janeiro from January, 2007 until December, 2015. Columns ‘Prenatal Visits, 0 to 3 visits’ show estimation results using as a
dependent variable an indicator for pregnancies with 0 to 3 prenatal visits and zero otherwise. Columns ‘Prenatal Visits, 7 of more visits’
runs the same regressions but use an indicator for pregnancies with 7 or more prenatal visits. The control group is composed by pregnancies
with expected dates of birth up to 40 weeks before the pacification dates from women residing within UPP borders. The treatment variable
3rd trimester assigns pregnancies with expected birth dates between the 1st and the 84th day post−pacifications. Pregnancies belonging to
the 2nd trimester group are expected to end between the 85th and the 189th day, and the 1st Trimester refers to pregnancies with expected
dates of birth between the 190th to the 280th day. Columns (1) present regressions with no controls or fixed effects, columns (2) include
hospital of birth, month of birth and street of residence fixed effects; columns (3) include mother’s controls and columns (4) add a dummy
for pregnancies giving birth 30 days before pacification dates. Standard errors are clustered by street of residence and shown in parentheses.

Hospital, Month, and street Fixed Effects
Mothers’ controls
# of Observations
Adj. R−Squared

1st Trimester

2nd Trimester

3rd Trimester

One month before pacifications

Table 5
Effects of Pacifications on Prenatal Care (Clustered Standard Errors)
A. Prenatal Visits,
B. Prenatal Visits,
0 to 3 visits
7 or more visits
(1)
(2)
(3)
(4)
(1)
(2)
(3)
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Yes
2492
.580

.050
(.035)
.089
(.068)
.077
(.111)
Yes
2492
.657

2.24
(2.29)
4.80
(4.25)
7.09
(5.94)
Yes
2492
.332

.041
(.035)
.073
(.065)
.094
(.091)
Yes
2492
.422

.039
(.036)
.055
(.069)
.099
(.090)
Yes
2492
.370

−33.4
(30.3)
−60.0
(57.0)
−70.0
(87.4)
Yes
2492
.756

1.29
(.847)
1.32
(1.76)
−.114
(1.90)

Yes
2492
.353

−9.67
(8.72)
−13.0
(13.3)
−18.7
(18.2)

Yes
2492
.631

.195*
(.116)
−.050
(.291)
−.182
(.485)

Hours
Worked

Notes: * Signicance level at ρ < .10, ** Signicance level at ρ < .05, *** Signicance level at ρ < .01. Table 6 presents pacification effects on the supply
of health services for hospitals. Panel A lists outcomes on hospital structure and Panel B presents the estimation results for health personnel. The
data is from the National Inventory of Health Establishments (Cadastro Nacional de Estabelecimentos de Saúde, CNES) from January 2007 until
December 2015 in the city of Rio de Janeiro and is reported in a monthly basis. The sample is restricted to public and private maternities located
up to 15 kilometres from the nearest UPP. The estimation of distances uses latitudes and longitudes of hospitals provided by CNES/DATASUS and
the geocoding of UPP stations was done based on google maps. The column ‘Rooms for Births’ is for the number of rooms for births and pre−births;
the column ‘Beds for Births’ considers the number of beds for births and pre−birth; the probability of having an obstetric centre is in the column
‘Obstetric Centre’; and the availability of neonatal centre is in the column ‘Neonatal Centre’. In Panel B, the column ‘Number of Personnel’ is for
the total number of professionals in the hospital, the column ‘Obstetrician’ is for the number of obstetricians, and ‘Obstetric Nurses’ uses the number
of obstetric nurses in the hospital each month. These variables use the Brazilian Classification of Occupations stablished by the Ministry of Labor
(CBO). The column ‘Hours Worked’ uses the monthly average number of hours worked per week for all staff. All regressions weight for the number of
pregnancies in the hospital per month, according to SINASC. Standard errors are clustered at the hospital level.

Month and UPP Fixed Effects
# of Observations
Adj. R−Squared

7−9 months after pacifications

4−6 months after pacifications

0−3 months after pacifications

Table 6
Pacification Effects on Health Supply (Clustered Std. Errors at Hospital level)
A. Hospital Structure
B. Health Personnel
Rooms for Beds for Obstetric Neonatal Number of Obstetrician Obstetric
Births
Births
Centre
Centre
Personnel
Nurses
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Yes

Yes

Yes

43,161
.066

Yes

43,161
.087

(.004)
(.011)
(.009)
(.010)

Yes

42,239
.109

(.004) −.009 (.029) .005 (.005)
.002
(.010) .104 (.069) −.011 (.010) −.018*
(.009) .099 (.071) −.011 (.010) −.013
(.009) .052 (.070) −.000 (.010) −.002

43,161
.105

(8.81)
.001
(18.9) −.020**
(17.2) −.014
(17.7) −.011

43,161
.094

−.682
35.2*
13.6
14.0

.009
(.006)
.005
(.006)
−.003 (.006)
27,029
.128

Yes

42,239
.235

−.010 (.006)
.035** (.015)
.027* (.014)
.041*** (.015)

−.017* (.009)
−.015* (.009)
.004
(.009)
27,029
.279

Notes: * Signicance level at ρ < .10, ** Signicance level at ρ < .05, *** Signicance level at ρ < .01. Table 7 presents estimates of pacification effects
using opposite sides of UPP borders. The sample of live births is from SINASC and comprehends all the city of Rio de Janeiro from January 2007 until
December 2015. SINASC provides detailed addresses of women during pregnancy and allows identifying pregnancies residing within and outside UPP
limits. The definition of ‘outside’ UPP border considers neighbourhoods with a UPP within their limits or sharing their borders with one. Table S.2 in
the Supplementary Materials lists the neighbourhoods belonging to this category per UPP area. To identify in utero exposure to pacifications, I use the
conception dates (measures by the physicians) and weeks of gestations provided by SINASC. Pregnancies starting after the pacification dates are excluded.
Panel A estimates the baseline model for pregnant women residing outside UPP borders. Panel B compares changes in the trends of birth outcomes for
pregnancies living on opposite sides of UPP borders before and after police’s arrival. The variable UPP is omitted from Panel B because street fixed−effects
already control for UPP fixed−effects. The variable ‘Post−pacification’ indicates periods after pacification dates and 1st , 2nd , and 3rd Trimester use the
same definitions as in Eq. (3). Standard errors are clustered by street of residence and presented in parentheses.

Fixed effects and Controls

# of Observations
Adj. R−Squared

Post Pacification
3rd Trimester × UPP
2nd Trimester × UPP
1st Trimester × UPP

Panel B − Difference-in-Difference on opposite sides of UPP borders

Panel A − Pregnant women residing outside UPP borders
3rd Trimester
−9.36 (14.1)
.009
(.007) −.041 (.048) .014* (.008)
2nd Trimester
2.78 (11.8) −.001 (.006) .022 (.040) −.002 (.006)
1st Trimester
−.012 (12.4) −.001 (.006) −.036 (.043) .008 (.007)
# of Observations
27,616
27,616
27,616
27,616
Adj. R−squared
.100
.118
.096
.098

Table 7
Pacification Effects on Opposite Sides of UPP Borders (Clustered Standard Error)
Birth
Low Birth
Gestation
Weight
Weight
Length
Premature
Prenatal Visits, Prenatal Visits,
(g)
(< 2,500g)
(in weeks)
(< 37 weeks)
0 to 3
Seven or more

(A) − Police Reports per 10,000 people

(B) − Police Warrants per 10,000 people

(C) − Drugs Seized per 10,000 people

(D) − Intentional Bodily Injured per 10,000 people

(E) − Murders per 10,000 people

(F) − Threats per 10,000 people

Figure 8: Crime Rates on Opposite Sides of UPP Borders
Notes: Figure 8 plots monthly crime rates before and after the pacification dates. Data per type of crime is from the
Instituto de Segurança Pública and is provided per neighbourhood and month of incidence. Black circles illustrate
crime rates within UPP borders and grey circles represent outside UPP borders. Figure (A) shows policer reports,
Figure (B) presents police warrants, Figure (C) demonstrates drugs seized, Figure (D) intentional body injure,
Figure (E) murders and Figure (F) shows the occurrence of threats. The y−axis is the number of crimes per 10,000
people living in the respective area, according to the 2010 Brazilian Census. The x−axis reports the number of
months before and after the pacification month, where ‘P’ indicates the pacification month. The best−fit curves
use normal kernels of second degree with 4 months as bandwidths in the underlying data.
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54
Yes
Yes
Yes
Yes
12,004
.100

−5.25
(19.2)
16.7
(16.8)
−3.65
(19.5)
Yes
Yes
Yes
Yes
12,004
.096

.011
(.010)
−.003
(.009)
.002
(.010)
Yes
Yes
Yes
Yes
12,004
.075

−.004
(.077)
.095
(.064)
.051
(.070)
Yes
Yes
Yes
Yes
12,004
.097

−.008
(.011)
−.015
(.009)
.000
(.010)

Yes
Yes
Yes
Yes
11,753
.112

−.005
(.010)
−.007
(.009)
.005
(.010)

Yes
Yes
Yes
Yes
11,753
.214

.014
(.014)
.013
(.014)
.004
(.015)

Prenatal Visits
7 or more

Notes: * Signicance level at ρ < .10, ** Signicance level at ρ < .05, *** Signicance level at ρ < .01. Table 8 presents estimates of in utero exposure to random
pacifications on birth outcomes. The data comes from SINASC and provides detailed information of live births in the city of Rio de Janeiro from January
2007 until December 2015. To build random pacification dates, I first excluded pregnancies giving birth 2 years before and after the true pacification dates
to avoid contamination. Then, I run two randomizations using a uniform distribution: one to select one of the intervals (before or after the true pacification
date) and another to select a date within the intervals. These regressions restrict to pregnancies residing within UPP borders conceiving before the false
pacification dates. The treatment variables identifying the trimester of exposure are re−centred at false pacification dates. Standard errors are clustered by
street of residence and presented in parentheses.

Month of Birth FE
Hospital of Birth FE
Street of Residence FE
Mothers’ controls
# of Observations
Adj. R−squared

1st Trimester

2nd Trimester

3rd Trimester

Table 8
False Pacification Dates and Birth Outcomes (Clustered Standard Errors)
Birth weight Low Birth weight Gestation Length Premature Births Prenatal Visits
(grams)
(< 2,500g)
(in weeks)
(< 37 weeks)
(0 − 3)
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Yes
Yes
Yes
9,990
.091

Yes
Yes
Yes
12,413
.088

42.4**
(18.5)
20.4
(17.3)
18.7
(16.9)
Yes
Yes
Yes
15,545
.092

25.6*
(14.3)
14.2
(12.3)
11.7
(12.9)
Yes
Yes
Yes
15,545
.087

37.3**
(18.2)
14.8
(12.3)
17.1
(14.1)

Yes
Yes
Yes
15,185
.087

35.8**
(16.9)
14.0
(14.6)
12.3
(16.1)

Yes
Yes
Yes
14,771
.084

34.7**
(17.1)
14.6
(14.7)
11.8
(17.8)

Yes
Yes
Yes
15,545
.087

Notes: * Signicance level at ρ < .10, ** Signicance level at ρ < .05, *** Signicance level at ρ < .01. Table A.1 presents robustness checks for birth weight. The
data comes from SINASC and provides detailed information of live births in the city of Rio de Janeiro from January 2007 until December 2015. Column ‘One
Trimester as Controls’ considers the first trimester before pacifications as controls. Column ‘Two Trimesters as Controls’ considers only the first two trimesters
before pacifications as controls. Column ‘Neighbourhood Fixed Effects’ substitutes street fixed effects by Neighbourhood Fixed effects. Column ‘Cluster SD
Neighbourhood’ clusters the standard errors at neighbourhood level. Column ‘Excludes Two Weeks’ excludes from the sample pregnancies conceiving two weeks
before pacification dates. Column ‘Excludes Four Weeks’ excludes from the sample pregnancies conceiving four weeks before pacification dates. Column ‘Pre
Dummies’ includes two pre−pacification dummies. These regressions restrict to pregnancies residing within UPP borders conceiving before the pacification dates.
Standard errors are presented in parentheses.

Month of Birth FE
Hospital of Birth FE
Mothers’ controls
# of Observations
Adj. R−squared

1st Trimester

2nd Trimester

52.3**
(23.3)
19.7
(20.2)
22.7
(21.1)

34.3**
(17.2)
11.6
(15.2)
14.1
(15.4)

One month before UPP

3rd Trimester

Pre
Dummies
−20.7
(24.7)
−8.20
(26.3)

Excludes
Four Weeks

Two months before UPP

Table A.1
Robustness Checks − Birth Outcomes (Clustered Standard Errors)
One Trimester Two Trimesters Neighbourhood
Cluster SD
Excludes
as controls
as controls
Fixed Effects Neighbourhood Two Weeks
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Yes
Yes
Yes
9,990
.089

Yes
Yes
Yes
12,413
.089

Yes
Yes
Yes
15,545
.092

−.016**
(.007)
−.008
(.006)
−.007
(.007)
Yes
Yes
Yes
15,545
.090

−.022**
(.008)
−.012*
(.007)
−.011
(.011)

Yes
Yes
Yes
15,185
.090

−.022**
(.009)
−.012
(.007)
−.010
(.009)

Yes
Yes
Yes
14,771
.090

−.021**
(.009)
−.011
(.007)
−.012
(.009)

Yes
Yes
Yes
15,545
.090

Notes: * Signicance level at ρ < .10, ** Signicance level at ρ < .05, *** Signicance level at ρ < .01. Table A.2 presents robustness checks for the risk of low
birth weight. The data comes from SINASC and provides detailed information of live births in the city of Rio de Janeiro from January 2007 until December
2015. Column ‘One Trimester as Controls’ considers the first trimester before pacifications as controls. Column ‘Two Trimesters as Controls’ considers only
the first two trimesters before pacifications as controls. Column ‘Neighbourhood Fixed Effects’ substitutes street fixed effects by Neighbourhood Fixed effects.
Column ‘Cluster SD Neighbourhood’ clusters the standard errors at neighbourhood level. Column ‘Excludes Two Weeks’ excludes from the sample pregnancies
conceiving two weeks before pacification dates. Column ‘Excludes Four Weeks’ excludes from the sample pregnancies conceiving four weeks before pacification
dates. Column ‘Pre Dummies’ includes two pre−pacification dummies. These regressions restrict to pregnancies residing within UPP borders conceiving before
the pacification dates. Standard errors are presented in parentheses.

Month of Birth FE
Hospital of Birth FE
Mothers’ controls
# of Observations
Adj. R−squared

1st Trimester

2nd Trimester

−.020**
(.010)
−.011
(.009)
−.009
(.009)

−.020**
(.009)
−.011
(.008)
−.009
(.008)

−.024**
(.012)
−.011
(.010)
−.011
(.011)

3rd Trimester

One month before UPP

.001
(.012)
.014
(.013)

Pre
Dummies

Two months before UPP

Table A.2
Robustness Checks − Low Birth Outcomes (Clustered Standard Errors)
One Trimester Two Trimesters Neighbourhood
Cluster SD
Excludes
Excludes
as controls
as controls
Fixed Effects Neighbourhood Two Weeks Four Weeks

Table A.3
Pacification Effects on Additional Birth Outcomes
(Clustered Standard Errors)
C−Section Low−APGAR Prenatal, Congenital
Hospital
Deliveries
1−min (< 7) 0−6 Visits
Problem
Distance (km)
3rd Trimester
2nd Trimester
1st Trimester

Month of Birth FE
Hospital of Birth FE
Mothers’ controls
# of Observations
Adj. R−squared

−.002
(.013)
−.007
(.011)
−.001
(.013)

−.009
(.008)
−.005
(.007)
−.000
(.008)

−.031**
(.013)
−.019
(.012)
−.035**
(.014)

.003
(.003)
.001
(.003)
.003
(.003)

.259
(.221)
.368
(.230)
.542**
(.214)

Yes
Yes
Yes
15,906
.255

Yes
Yes
Yes
15,805
.014

Yes
Yes
Yes
15,560
.164

Yes
Yes
Yes
15,552
.051

Yes
No
Yes
13,064
.398

Notes: * Signicance level at ρ < .10, ** Signicance level at ρ < .05, *** Signicance level at ρ < .01. Table A.3
presents robustness checks for alternative birth outcomes. The data comes from SINASC and provides detailed
information of live births in the city of Rio de Janeiro from January 2007 until December 2015. The column
‘C−Section’ is for C−Section deliveries. Column ‘Low−APGAR 1−min’ is for births with APGAR scores lower
than 7. Column ‘Prenatal Visits, 0−6’ has the outcomes prengnacies with not more than 6 prenatal visits.
Column ‘Congenital Problem’ is for births if any congenital problems as diagnosed by the International Disease
Code (IDC). Column ‘Hospital Distance (km)’ is for the distance between the UPP and the hospital of birth.
These regressions restrict to pregnancies residing within UPP borders conceiving before the pacification dates.
Standard errors are presented in parentheses.
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Table A.4
Pacification Effects on Mother Characteristics
(Clustered Standard Errors)
Teenage
Mothers’ Number of Single Non−White
( < 19 Year) Age (Year) Children Mother
Mother
3rd Trimester
2nd Trimester
1st Trimester

Month of Birth FE
Hospital of Birth FE
Mothers’ controls
# of Observations
Adj. R−squared

−.010
(.009)
−.001
(.009)
.001
(.009)

.193
(.167)
−.086
(.147)
.034
(.164)

.035
(.035)
−.006
(.033)
.007
(.035)

.011
(.011)
.014
(.011)
.008
(.011)

.003
(.013)
.026**
(.012)
.021
(.013)

Yes
Yes
Yes
18,954
.027

Yes
Yes
Yes
18,953
.085

Yes
Yes
Yes
17,786
.062

Yes
Yes
Yes
18,835
.119

Yes
No
Yes
16,748
.123

Notes: * Signicance level at ρ < .10, ** Signicance level at ρ < .05, *** Signicance level at ρ < .01.
Table A.4 presents robustness checks for alternative birth outcomes. The data comes from SINASC
and provides detailed information of live births in the city of Rio de Janeiro from January 2007 until
December 2015. These regressions restrict to pregnancies residing within UPP borders conceiving before
the pacification dates. Standard errors are presented in parentheses.
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(A) − Birthweight (in grams)

(B) − Low Birthweight (< 2, 500g)

(C) − Gestational Length

(D) − Premature Births (< 37 Weeks)

(E) − Zero to Three Prenatal Visits (= 1)

(F) − 7 or more prenatal visits

Figure A.1: Birth Outcomes in Opposite Sides of UPP Borders
Notes: Figure A.2 plots monthly averages of birth outcomes before and after pacification dates. I assign pregnancies
residing within UPP borders based on their home addresses reported in SINASC. These graphs use expected dates
of birth as defined in Section 5, and pregnancies starting after pacification dates were excluded from the sample.
The x−axis reports the number of weeks with pacification dates as a reference.
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(A) − McCrary Test − Conception Dates

(B) − McCrary Test − Birth Dates

Figure A.2: McCrary Test
Notes: Figure A.2 plots monthly averages of birth outcomes before and after pacification dates. I assign pregnancies
residing within UPP borders based on their home addresses reported in SINASC. These graphs use expected dates
of birth as defined in Section 5, and pregnancies starting after pacification dates were excluded from the sample.
The x−axis reports the number of weeks with pacification dates as a reference.
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