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Abstract

We study the effects that two of the largest gangs in Latin America,
MS-13 and 18th Street, have on economic development in El Salvador.
We exploit the fact that the emergence of gangs in El Salvador was in
part the consequence of an exogenous shift in US immigration policy that
led to the deportation of gang leaders from the United States to El Sal-
vador. Using the exogenous variation in the timing of the deportations
and the boundaries of the territories controlled by the gangs, we perform
a spatial regression discontinuity design and a difference-in-differences
analysis to estimate the causal effect that living under the rule of gangs
has on development outcomes. Our results show that individuals living
under gang control have significantly worse education, wealth, and less
income than individuals living only 50 meters away in areas not controlled
by gangs. None of these discontinuities existed in 1992 before the arrival
of gangs from the US. The results are not determined by exposure to vi-
olence, lower provision of public goods, or selective migration away from
gang locations. We argue that our findings are mostly driven by gangs
restricting residents’ mobility and labor choices. We find that individuals
living under the rule of gangs have less freedom of movement and end up
working in smaller firms. The results are relevant for many developing
countries where non-state actors control parts of the country.
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I Introduction

In recent decades, criminal organanizations have become a major threat

for international security and for global economic development. In particular,

drug cartels and gangs have been responsible for the recent increase in vio-

lent crimes across the developing world (UNODC, 2019). In the extreme case of

Latin America, which is home to 43 of the 50 cities with the highest homicide

rates, criminal organizations have complete control of certain neighborhoods—

and sometimes even cities—with the government being unable to enter those

locations. In many aspects, those areas resemble autocratic states, with crim-

inal groups having nearly unlimited control over the residents and using their

power to extract money from the population, often via extortion and drug selling.

In this paper, we study the causal impact that two of the most power-

ful gangs in Latin America—Mara Salvatrucha (MS-13) and Barrio 18 (18th

Street)—have had on economic development in El Salvador, where over 70,000

individuals (1.1% of the population) are currently members of these gangs and

half amillionmore—relatives, business partners, corrupt politicians and police—

are financially dependent on them (Maslin, 2016).1 We take advantage of a nat-

ural experiment that took place in the 1990s. Before 1997, El Salvador did not

have any powerful gangs. However, in 1997, the United States changed its immi-

gration policy, making it easier to deport individuals with criminal backgrounds

back to their country of origin. As a result, members of large Salvadoran gangs

that initially developed in Los Angeles (MS-13 and 18th Street) were deported

back to their home country where they re-established their gangs and quickly

gained control over certain parts of the country.

To estimate the effects of organized crime on economic development, we

use two empirical strategies. First, we use data from the police on the ex-
1It should be noted that MS-13 and 18th Street are present also in Honduras, Guatemala,

Mexico, and the United States. Moreover, similar gangs are present in Brazil, Colombia, Ja-
maica, and South Africa, while other non-state actors—such as the Taliban and Boko Haram—
control parts of Afghanistan, Pakistan, and Nigeria.
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act boundaries of the neighborhoods controlled by gangs in San Salvador—the

capital of El Salvador—to perform a spatial regression discontinuity design. In

this analysis, the outcome variables come from the 2007 census and our own

geocoded household survey which we conducted in 2019. Second, we perform a

difference-in-differences analysis, comparing the growth in nighttime light den-

sity (luminosity) in locations with high and low exposure to gang activity from

1992 to 2013.

From the spatial regression discontinuity design, we find that individuals

living under the rule of gangs in San Salvador have worse dwelling conditions,

less income, fewer years of education and lower probability of owning durable

goods (e.g., a car, a TV, a computer, etc.) compared to individuals living just

50 meters away but outside of gang territory. Notably, replicating the analysis

with data from the 1992 census, when gangs did not yet exist, we find no dis-

continuity in any of the development outcomes. We also show that the results

are not driven by selective migration of individuals across the boundary of gang

territory. In particular, when we limit the sample to 80% of individuals who

have lived in the same location their entire life, the results are the same as for

the full sample.

The difference-in-differences analysis complements our findings. First, we

validate the results from the regression discontinuity design by showing that,

after 1997, areas with high exposure to gangs experienced significantly lower

growth in luminosity than areas that were less exposed to gang activity.2 Sec-

ond, we show that the divergence in nighttime light density took place right

after the arrival of the criminal deportees from the United States, while prior to

the deportations both types of locations experienced similar rates of growth. Fi-

nally, as the luminosity data are collected via satellite from space, it addresses

the potential concern of individuals underreporting their wealth in the 2007

census and in our household survey.
2The nighttime light density data are not available at a fine enough level to perform a spatial

regression discontinuity design using that data.

3



Our paper also documents a novel mechanism through which gang pres-

ence affects economic development: restrictions on individuals’ labor mobility.

Partly for security reasons, partly in order to facilitate extortion, the gangs have

created a system of checkpoints which they use to monitor who enters and exits

their territory. In order to pass in either direction, individuals have to obtain

permission from the gangs and pay a “toll”. As a result of these mobility re-

strictions, residents of gang-controlled areas often end up earning low wages

working in small firms in the neighborhood where they live rather than getting

a better job outside of gang territory.

To examine this and other potential mechanisms, we perform a spatial re-

gression discontinuity design, using data from our geocoded survey in San Sal-

vador. We find that restrictions to individuals’ mobility are, indeed, common in

gang territory. In particular, we show that individuals living in gang-controlled

areas are more likely to work in the same location where they live and less likely

to have ever been to places outside of San Salvador.3 Moreover, those individu-

als are conscious of the restrictions on their mobility, as demonstrated by them

being significantly less likely to say that they have freedom of movement. In

turn, we also show that people living under gang control end up working in

smaller firms and earning lower income, a result that is consistent with them

having limited labor opportunities.4

We also examine other potential mechanisms that might be driving the

results, but we find no empirical evidence in support of them. In particular,

the quantity and quality of schools, hospitals, and other public infrastructure

does not vary across the boundary of gang territory. This finding is consis-

tent with the qualitative evidence suggesting that the government is willing to

provide public goods in gang-controlled areas in order not to ostracize the res-

idents of those neighborhoods.5 We also find no discontinuity in the homicide
3Even though these places are only 30 minutes away from their home.
4These results support the conclusions of the existing literature that have suggested that

mobility of labor and goods can facilitate economic development and integration (e.g., Faber
(2014); Donaldson (2018); Asher and Novosad (2019); Cali and Miaari (2018).

5We find no evidence that gangs themselves provide any type of public goods even such as
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rate across the boundary of gang territory, suggesting that the differences in

economic development are not driven by differential exposure to violence.

Our results have several policy implications. First, gang activity is becom-

ing an increasingly important concern in Latin America and around the world.

Therefore, by measuring the effect that gangs have had on economic develop-

ment in El Salvador, we shed light on the potential costs of organized crime in

other developing countries. The results are particularly relevant in locations

where criminal organizations restrict individuals’ freedom of movement.6 Crim-

inal activity is also likely to have an indirect impact on developed countries (e.g.,

due to drug trafficking and the number of refugees).

This paper is related to the literature exploring the effects of organized

crime (e.g., Gambetta (1996); Bandiera (2003); Skarbek (2011); Buonanno et al.

(2015); Pinotti (2015); Acemoglu, De Feo and Davide de Luca (2019); Alesina,

Piccolo and Pinotti (2019); Gaurav et al. (2019)) and the industry of private

protection (Gambetta (1996); Skaperdas (2001); Frye and Zhuravskaya (2000)).

While most of the literature has analyzed the role of the mafia in Italy, we com-

plement this literature by providing evidence on the socioeconomic impact of

criminal organizations in developing countries. Unlike the mafia in Italy, gangs

tend to have complete control of vast neighborhoods in Latin America, impos-

ing their own rules. This paper is also related to a recent literature studying

the organization of gangs (Blattman et al. (2019); Levitt and Venkatesh (2000);

Carvalho and Soares (2016); Lessing and Willis (2019)). We complement these

papers by providing causal evidence on how living under the rule of gangs can

affect economic development, particularly via restrictions on labor mobility.

In addition, by analyzing the effects of gang control, this paper sheds light

on the origins and consequences of weak states in developing countries. Previ-

ous literature has studied how the lack of state capacity can have negative ef-

dispute resolution.
6For example, Sánchez de la Sierra (2018) shows that stationary bandits in the Democratic

Republic of Congo regulate the movement of people for tax collection purposes; the same with
cartels in Mexico and gangs in Rio de Janeiro.
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fects on development (e.g, Acemoglu, García-Jimeno and Robinson (2015); Dell

(2010); Dell, Lane and Querubin (2018)). A potential unexplored explanation

for this lack of local state capacity can be the presence of criminal organiza-

tions (such as gangs and cartels) that control certain locations in developing

countries.

This paper also complements the literature studying criminal governance

of armed groups and terrorism (e.g., Magaloni, Franco Vivanco and Melo (2018);

Berman, Shapiro and Felter (2011)). Closely related, Sanchez de la Sierra (2018),

shows how in the Democratic Republic of the Congo armed groups have eco-

nomic incentives to govern when the outputs they want to tax are valuable and

require close monitoring. Similarly, insurgent groups may provide public goods

to try to win the “hearts andminds” of civilians to reduce the likelihood of civilian

collaboration (e.g., Berman, Shapiro and Felter (2011); Berman and Matanock

(2015)). In the case of Central American gangs, we do not find evidence on them

providing some type of “criminal governance” aside from protection against rival

criminal organizations. However, gangs allow the state to enter to and provide

public goods to be able to extort more from their civilians.7

Finally, while most of the previous causal evidence in developing countries

has focused on armed groups in rural areas, it is not clear whether these find-

ings generalize to organized crime in urban settings, where today the highest

rates of homicides are concentrated and where we have a mix presence of the

state and criminal organizations. As Glaeser and Sims (2015) point out, there

is little knowledge on the consequences of crime in the urbanized developing

world. Our paper aims to fill this gap.

The rest of this paper is structured as follows. Section 2 describes the

rise of criminal organizations in El Salvador, their organization, and extent of

control over certain neighborhoods. Section 3 presents the regression disconti-

nuity analysis and the main effects of living under the rule of gang on develop-
7This extends from the client-broker relationship between political parties and gangs, partic-

ularly during elections. In order to campaign in gang-controlled neighborhoods, political parties
need to provide public goods in those areas.

6



ment. Section 4 analyzes the potential mechanisms driving the effects. Section

5 presents the differences in differences analysis. Section 6 concludes.

II Historical Background

In this section, we present an overview of how MS-13 and 18th Street orig-

inated in Salvadoran migrant communities in the United States and how mem-

bers of those gangs were then deported to El Salvador as a result of a shift in

US immigration policy that took effect in 1997. We then describe how, once in

El Salvador, the gangs quickly established their criminal structures, began re-

cruiting, and gained territorial control over certain neighborhoods, particularly

in the urban centers such as the capital, San Salvador.

II.A Salvadoran Gangs in the US and the Shift in US Deportation Policy

Southern California, and especially Los Angeles, became home for thou-

sands of Salvadorans fleeing the country’s descent into civil war in the 1980s

(Stanley, 1987). Lacking established network support, Salvadoran migrants

lived in poor and overcrowded neighborhoods, often facing discrimination from

other migrant groups (Brettell, 2011).

In a typical Salvadoran migrant family, both parents worked, often leaving

the children without supervision (Savenije, 2009). Left on their own and fac-

ing prejudice from other migrant groups and their gangs, the Salvadoran youth

formed the precursors to MS-13 and 18th Street, "self-defense” groups that

were initially better known for petty crime, affinity to cannabis, and heavy metal

rather than brutal violence (Cruz, 2010; Dunn, 2007; Martínez and Martínez,

2018).8 As the groups grew and became known to local authorities, some of

their members were sent to prison, where both MS-13 and 18th Street aligned

themselves with the larger agglomeration of Sureño gangs, gaining criminal cap-
8Prior to adopting their current name, MS-13 was known as MSS: Mara Salvatrucha Stoners

(Martínez and Martínez, 2018).
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ital and social connections that helped them solidify their structures (Skarbek,

2011), (Womer and Bunker, 2010). By the mid-1980s, both MS-13 and 18th

Street had developed independent identities and a fierce rivalry that continues

to date (Ward, 2013).

In 1996, in an effort to reduce crime in Los Angeles and deeming Central

America "safe” after the end of the region’s civil wars, the United States passed

the Illegal Immigration Reform and Immigration Responsibility Act (IIRIRA) which

took effect on April 1, 1997 (Abrego et al., 2017; Chacón, 2009). IIRIRA dras-

tically increased immigration enforcement, creating expedited removal proce-

dures, adding new grounds for deportation, and increasing the number of bor-

der patrol agents. In practice, for El Salvador, this shift in US immigration policy

had a profound impact on the number of forced removals of its citizens from the

United States, significantly increasing the number of deportees in 1997 and

subsequent years.

II.B The Emergence of Gangs in El Salvador

Given that they did not have a criminal record in El Salvador, the repa-

triated gang members—many of whom were serving sentences in the United

States—gained their freedom after returning to their home country (Ward, 2013).

Moreover, in 1997, El Salvador was still recovering from the consequences of the

civil war which ended in 1992, and the Salvadoran state did not have sufficient

resources to prevent the gangs from expanding. The 1992 Peace Accords man-

dated the creation of a new police force—the Civilian National Police (Policia

Nacional Civil, PNC)—and at the time of the repatriations, the structure of the

PNC was still being defined (e.g., there was no rural police units until 2004).

As a result, in 1997, MS-13 and 18th Street filled the vacuum that existed be-

cause of the government’s inability to enforce law and order in certain locations.

Briscoe and Keseberg (2019) describe the situation in the following way: "Gangs

did not steal the territory from the state, they simply occupied it when it was

empty [after the armed conflict].”
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Both MS-13 and 18th Street quickly expanded their control over many

neighborhoods in El Salvador, particularly in urban areas such as San Salvador.

Zoethout (2015) describes how “gang activity evolved . . . negatively affecting cit-

izen security, social cohesion and community sustainability” and how after the

gangs became stronger, they “gained complete control of [certain] localities.”

At the same time, the police built the capacity to prevent the gangs from

expanding their territory further, which “finalized” the boundaries.9 However,

while the state gained the capacity to prevent the gangs from expanding their

influence, it is still unable to establish control over the neighborhoods controlled

by gangs.10 There have been attempts by the police to regain control over those

locations, but they have been unsuccessful. In part, those efforts have failed

because the gangs have formed ties with the local population, cultivating a net-

work of informants that allows them to elude capture (Cruz, 2010; Ward, 2013).

Many media outlets have documented the importance of the boundaries of

gang territory:

“If you live on one side of a border, that’s your side, whether you’ve cho-
sen it or not. For most of these people, such as our youngster, the gang
demarcation is more important than the official demarcation... Gov-
ernments come and go, but gangs have been present for the past two
decades.” (Martínez, 2016)

“Do you see that place across the road? I could never get in since its
the 18th street gangs territory. If they see me there they may think I
am a spy. . . and I can easily get killed.” (Crisis Group, 2018)

“There is a consensus among the highest security authorities in El Sal-
vador on the need to reestablish state territorial control as the prelude

9According to our conversations with the police and individuals from gang-controlled areas,
the boundaries were formed soon after the deportees arrived and practically did not change.

10In June 2019, the government launched the operation “Plan Territorial Control” (Plan
Control Territorial), which seeks to regain control over gang territory. The launch of
this plan and its name allude to the gravity of the situation and to the strength
of the gangs: https://www.laprensagrafica.com/elsalvador/Lo-que-se-sabe-del-Plan-Control-
Territorial-implementado-este-jueves-por-el-Gobierno-20190620-0254.html (accessed on Octo-
ber 5, 2019).

9

https://www.laprensagrafica.com/elsalvador/Lo-que-se-sabe-del-Plan-Control-Territorial-implementado-este-jueves-por-el-Gobierno-20190620-0254.html
https://www.laprensagrafica.com/elsalvador/Lo-que-se-sabe-del-Plan-Control-Territorial-implementado-este-jueves-por-el-Gobierno-20190620-0254.html


to improving security. In some areas, gangs have accumulated so much
power that they have become de facto custodians of these localities, set-
ting up road-blocks, supervising everyday life and imposing their own
law.” (Crisis Group, 2018)

However, as will be shown in section III.C.1, despite their importance, the
boundaries were not formed as the result of pre-existing socio-economic (e.g.,
quality of housing, the population’s level of education, etc.) or geographic (e.g.,
elevation, road density, access to the river, etc.) differences of the neighbor-
hoods. This finding is consistent with the fact that the boundaries of gang ter-
ritory were formed primarily as the result of turf wars and the eventual ability
of the police to prevent the gangs from expanding.

It is possible that when the gangs initially arrived in San Salvador in 1997,
they began with establishing their rule over neighborhoods with particularly
low levels of state presence. However, as the gangs expanded their territorial
control, the exact locations of the boundaries were determined primarily by the
ability of the police to prevent the gangs from gaining control over a particular
area at that particular point in time. As a result, when comparing locations
that are only a few meters away from each other but on opposite sides of the
boundary of gang territory, it is plausible to assume that their treatment status
(denoted by the exact location of the boundaries) was as good as random. This
assumption is supported by the fact that, as will be shown in section III.C.1,
prior to the arrival of the gangs, the locations to either side of the boundary had
similar socio-economic and geographic characteristics.

II.C Gang activity and Restrictions on Mobility

Once gangs assert control over a particular neighborhood, individuals liv-
ing in that area have to submit to their rule. In practice, this implies making
extortion payments (renta ) and following the orders of the gang leaders. In ex-
change, the gangs provide protection both against rival gangs and the state.

In many, if not most, neighborhoods controlled by gangs, the police is un-
able to enter without the gang’s permission. In order to perform basic functions,
like bringing medical brigades and conducting household surveys, the govern-
ment gets permission from the gangs to enter their territory, often by paying an
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extortion fee.11 Nevertheless, politicians accept this seemingly unreasonable
arrangement for two main reasons. First, if the government stopped providing
public goods in gang-controlled areas, its legitimacy in the eyes of the local pop-
ulation would likely be undermined, increasing support for the gangs (Zoethout,
2015). Second, without permission from the gangs, politicians are not able to
campaign in gang-controlled neighborhoods. Neither MS-13 nor 18th Street
openly support any political party, but because of their power over the indi-
viduals living on their territory, both gangs can significantly affect the parties’
electoral performance.12

Partly because of security concerns, partly to facilitate extortion, gangs sig-
nificantly limit Salvadorans’ freedom of movement. One of their main goals is to
prevent members of rival gangs and police informants from entering their ter-
ritory. Thus, both MS-13 and 18th Street introduced a system of checkpoints,
requiring individuals attempting to enter or exit their territory to show their ID
cards which have the residential address printed on them (EDH, 2015). To im-
plement this policy, the gangs have lower-level gang members patrolling those
boundaries. Both MS-13 and 18th Street also sometimes stop public buses and
check the identity cards of the people inside.13 If a passenger lives in a neigh-
borhood controlled by a rival gang, he or she need to leave immediately or they
face the risk of being killed.

In addition to improving security, the presence of borders allows the gangs
to collect “toll” payments from individuals and businesses (especially distribu-
tion and transportation companies) entering or exiting their territory. Martínez
(2016) describes the gangs’ rational for monitoring the borders of their territory
in the following way: “One of the great advantages of having borders between
rival gangs is imposing taxes. Everyone pays: companies that install cable tele-
vision, the women that sell in the central markets, taxi drivers.” The fee is equal
to at least one-three dollars, a non-trivial expense for individuals whose aver-
age monthly income is approximately 300 dollars, and needs to be paid to a

11If the authorities refuse to pay, the gangs cannot guarantee the safety of the personnel.
12For an in-depth look at how gangs realized their political power see, for example: https://

elfaro.net/es/201808/el_salvador/22358/quien-ense-o-politica-a-las-maras.htm
(accessed on October 6, 2019).

13E.g., see: https://www.bbc.com/mundo/noticias/2015/07/150729_america_latina_
el_salvador_maras_pandillas_paro_transporte_aw (accessed on October 6, 2019).
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bandera—the term the gangs use for their junior members—who is monitoring
the boundary of gang territory (Crisis Group, 2018). It should be noted that
gangs also extort businesses and households in other parts of San Salvador.
However, it is much easier for them to make their collaborators—usually young
children or spouses of the gang members—to collect payments from businesses
and individuals entering their territory than to run the risk of being caught by
the police in a different part of the city (Farah and Babineau, 2017).14

The third reason for imposing restrictions on individuals’ mobility has to
do with maintaining control over the local population. A significant part of the
gangs’ income also comes from extorting individuals living on their territory
(Ward, 2013). In those areas, most—if not all—households are required to pay
weekly or by-weekly “contribution fees” to the gangs. Failure to do so is followed
by a threat, and eventually, the assassination of a member of the household.
Thus, by creating restrictions of individuals’ mobility, the gangs also make it
difficult for residents of gang-controlled neighborhoods to migrate out of those
areas and avoid the extortion payments.

III Gang control and socio-economic development:

Regression discontinuity analysis

We begin examining the effects of living under the rule of gangs on socio-
economic development by performing a spatial regression discontinuity analy-
sis, focusing on San Salvador municipality for which we have data on the exact
boundaries of the locations controlled by gangs.

III.A Data

In our analysis, we combine data from the 1992 and 2007 waves of the
demographic censuses with detailed maps of the boundaries of gang territory

14It is potentially possible that, if the gangs could perfectly monitor individuals’ income and
effortlessly enforce the payment of renta, they could collect more revenue by allowing all res-
idents of their territory to work in any part of the city and then pay the extra surplus to the
gangs. However, in reality, the implementation this taxation scheme is quite costly and requires
very high enforcement capacity. The gangs are very unlikely to have this capacity (in many
countries, even the national government does not have it). In turn, it is much simpler to tax
individuals entering and leaving gang territory.
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in San Salvador, the capital of El Salvador.
The data on the boundaries of gang territory come from a map created by

the National Police and released to the public by the Ministry of Justice and
Public Security in 2012. The map was further validated by a local newspaper,
El Diario de Hoy, which confirmed that its distribution network experienced
extortion and other gang-related crimes in the neighborhoods that the police
described as being controlled by gangs.

To the best of our knowledge, maps of gang-controlled areas for earlier years
do not exist. However, according to multiple sources in the police department
as well as conversations we had with the local population, the boundaries of
gang territory have remained quite stable since the early 2000s when the police
managed to prevent the gangs from exerting their power over new territories.
This stability of the boundaries is consistent with the fact that, while the police
managed to stop the expantion of the gangs’ influence, it is still unable to regain
control over those locations.

The anonymous microdata for the 1992 and 2007 household and popu-
lation censuses comes the General Directorate of Statistics and Censuses (Di-
rección General de Estadísticas y Censos, DIGESTYC). The censuses measure
the socio-economic characteristics of all the country’s households and popu-
lation, including—but not limited to—educational attainment, material owner-
ship (e.g., car, TV, etc.), and the quality of housing. For most outcome variables,
both the 1992 and 2007 censuses had the exact same wording of the questions
(e.g., material ownership, housing quality, ability to read and write, etc.).15

DIGESTYC also provided the maps of the census tracts (segmentos cen-
sales) for both the 1992 and the 2007 censuses. Each census tract represents
a very small area with a fixed geographic perimeter. In 2007, the average cen-
sus tract in our sample included 131 households and 473 individuals. The fact
that the census tracts are quite small allows us to accurately measure their
location, which we estimate by using the geographic coordinates of their cen-
troids. In addition, because of the difficulty with attributing treatment status,
we exclude 26 census tracts (3.9% of the census tracts is San Salvador mu-
nicipality), which have the centroid outside of gang neighborhoods, but at least

15The notable exception are questions related to technologies that were not widely available in
1992 (e.g., access to the internet). These questions were only asked in the 2007 census.
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25% of their territory is controlled by gangs. The results are robust to not ex-
cluding those locations (not reported). Finally, we limit our analysis to census
tracts located within 425 meters of the boundary of gang territory because af-
ter that, there start to appear gaps in the distribution of observations inside
gang-controlled areas.

Figure 1: Gang territory in San Salvador

Figure 1 illustrates the map of the census tracts with the boundaries of
gang territory plotted on it. Table A1 in the Appendix provides summary statis-
tics for census tracts inside and outside of gang territory.

In addition, to document the mechanisms through which gangs affect eco-
nomic development, in 2019, we conducted our own geocoded survey in San
Salvador. The survey lasted approximately 20-30 minutes and contained ques-
tions related to individuals’ mobility, employment and income (labor module),
public goods provision (state capacity module), and the role of formal/informal
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institutions in resolving problems in the neighborhood (institutions module).16

The sampling procedure was performed in the following way. First, areas
within 15 meters of the boundary (on either side) were excluded because of the
uncertainty about their treatment status. Then, separately for places inside
and outside of gang territory, we split the census tracts into 30 meter bins,
denoting distance to the boundary (i.e., 15-44 meters to the boundary, 45-74
meters to the boundary, etc.). After that we randomly selected 10 census tracts
from each bin and surveyed 8-10 people in each of them.17 If there were fewer
that 10 census tracts in that bin, we surveyed individuals in all the census
tracts that were available.18 The total number of respondents was 2,314.

To implement the survey, we partnered with Analitika Market Research, a
firm based in San Salvador that specializes in polling and marketing research.
This partnership allowed us to survey individuals in gang-controlled areas, be-
cause Analitika Market Research was able to ensure that their representatives
were allowed to enter those locations. The main condition for that was that
the questionnaire would not contain any questions that were directly related to
extortion or other types of illegal activities as the presence of those questions
would have endangered the lives of the survey team.

III.B Empirical strategy

To estimate the causal effect of living under the rule of gangs on devel-
opment outcomes, we use data from two waves of the census: the 1992 wave,
conducted a few years prior to the arrival of the gangs, and the 2007 wave, con-
ducted after some locations were exposed to gangs for nearly 10 years. In each
case, we calculate the distance from the centroid of each census segment to the
boundary of gang territory and then perform a spatial regression discontinuity
design, using the distance to the boundary as the forcing variable.

16Figure A1 in the appendix presents a map of the boundaries of gang territory and the loca-
tions where the individual were surveyed.

17In areas within 250 meters of the boundary, we surveyed 10 individuals per census tract.
In locations further away from the boundary, we surveyed 8 individuals per census tract.

18To ensure the safety of the enumerators, if the survey team was denied entry into some of
the gang-controlled neighborhoods, those census tracts were replaced by other ones from the
same bin. If it was not possible to interview 10 individuals in a census tract (e.g., because
after repeated attempts nobody answered the door), additional people were interviewed in other
census tracts in the same bin.
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The model that is then used to estimate the effect of gang presence on
individuals’ living conditions is the following.

yi = α0 + α1distancei + α2gang territoryidistancei + α3gang territoryi + εi. (1)

gang territoryi is a dummy variable for whether the location is controlled by
gangs, distancei represents the distance to the boundary of gang territory, and
yi—the outcome variable of interest. Standard errors are clustered by 30 meter
bins denoting distance to the boundary of gang territory (separately for locations
inside and outside of gang territory).19 In the appendix, we show that the results
are robust to alternative assumptions about the variance-covariance matrix as
well as using latitude and longitude instead of distance to the boundary.

Our coefficient of interest is α3 which represents the effect of living inside of
gang territory on our outcome of interest. The two assumption for interpreting
that effect as causal are as follows. First, it is assumed that the exact location of
the boundaries was as good as random, making some otherwise similar census
segments to be controlled by gangs and others not. Given the way the bound-
aries were formed and that we are comparing locations just a few meters away
from each other, this assumption is likely to be satisfied. In addition, in subsec-
tion III.C.1, we validate this assumption using data from the 1992 census, by
showing that before the arrival of the gangs, the locations to either side of the
current boundary had similar geographic and socio-economic characteristics.
The second assumption for interpreting the results as causal is that individuals,
who lived in places that became controlled by gangs, did not selectively migrate
from those areas to neighboring locations that were part of the control group.
Subsection III.D.1 provides a detailed discussion of this assumption, showing
that our results are very unlikely to be driven by selective migration.

III.C Results: Regression discontinuity

Table 1 presents the results of estimating specification (1), using data from
the 2007 census. It shows that, after 10 years of gang control, individuals living
in gang-controlled neighborhoods have significantly worse dwelling conditions,

19The bins are defined in the same way as in the sampling procedure for the survey.
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lower levels of education, and are less wealthy than their peers that live on the
other side of the boundary. For instance, individuals living inside gang territory
are estimated to have 20 percentage points lower probability of owning a car,
1.6 fewer years of education, and 5 percentage points lower probability of their
houses’ walls being made of concrete than individuals living less than 50 meters
away but not under the control of gangs.20

Table 1: Socio-economic conditions after 10 years of gang control

Household characteristics
Has a computer Has a phone Has a car Has a TV Has internet

Gang territory -0.166*** -0.129*** -0.199*** -0.020*** -0.126***
(0.034) (0.033) (0.044) (0.006) (0.028)

Mean of dep. var. 0.346 0.696 0.428 0.952 0.180
Observations 60,161 60,309 60,186 60,525 59,917

Household characteristics
Has sewerage Use electricity for Number of people Number of rooms No bathroom
infrastructure lighting and cooking in the household

Gang territory -0.049** -0.076*** 0.226*** -0.659*** 0.005***
(0.020) (0.021) (0.081) (0.194) (0.002)

Mean of dep. var. 0.941 0.106 3.604 3.089 0.005
Observations 62,316 62,316 62,316 62,316 62,316

Dwelling characteristics Individual characteristics
Walls made Bare floor Years of Can read Speaks foreign
of concrete education and write language

Gang territory -0.046*** 0.025** -1.634*** -0.031*** -0.121***
(0.015) (0.009) (0.317) (0.007) (0.026)

Mean of dep. var. 0.932 0.028 7.968 0.928 0.174
Observations 72,252 60,820 225,467 208,913 192,054

Note: *** p<0.01, ** p<0.05, * p<0.1. After 10 years of gang control, gang-controlled areas have worse socio-economic
conditions than neighboring areas that were not under the control of gangs. All the variables come from the 2007
census. The unit of observation is a dwelling, household, or individual, depending on which characteristics are
being considered. Omitted controls include a linear trend in distance to the boundary of gang territory, separately
for locations on each side of the boundary. Standard errors in parentheses are clustered by 30 meter bins, denoting
distance to gang territory (separately for each side of the boundary).

Figure 2 illustrates some of the findings from Table 1.21 The vertical axis
represents the average value of the outcomes variables; the horizontal axis—
distance (in meters) to the boundary of gang territory. Neighborhoods to the left
of the dashed line are located outside of gang territory; areas to the right are
controlled by gangs. For all the outcome variables, there is a clear discontinuity

20When multiple outcome variables are considered, a potential concern that arises is that
some of the results might be significant just by chance (i.e., even in the absence of an effect,
on average, one out of twenty regressions would yield a significant coefficient). However, in our
case, the coefficients for all the outcome variables are significant, emphasizing the strength of
the effect of gang control.

21More results are presented in Figure A2 in the appendix.
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at the boundary of gang-controlled neighborhoods.

Figure 2: Socio-economic conditions after 10 years of gang control

Note: By 2007, socio-economic conditions had become significantly worse inside gang territory. All the variables come
from the 2007 census. The vertical axis represents the average value of the outcomes variables; the horizontal axis—
distance (in meters) to the boundary of gang territory. Neighborhoods to the left of the dashed line are located outside of
gang territory; areas to the right are controlled by gangs. The dots represent the average value of the outcome variable
in that 30 meter bin.

So far, the results suggest that gangs have had a significant negative effect
on socio-economic development in the neighborhoods they control. However,
what is the overall monetary cost of living in a gang-controlled neighborhood?
Figure 3 presents the results for a variable that potentially aggregates all the
effects of living under gang control into one—household income, which was one
of the questions included in the survey that we conducted in 2019. Residents of
gang-controlled neighborhoods earn approximately $350 less than individuals
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on the other side of the boundary. Given that the average income in our sample
is $625, the discontinuity implies more than a 50% reduction in income.

Figure 3: Household income after 22 years of gang control

Note: Residents of gang territory earn $350 less income per month than individuals who do not live under gang control.
The outcome variable comes from the survey we conducted in 2019. The vertical axis represents the average value of
the outcomes variable; the horizontal axis—distance (in meters) to the boundary of gang territory. Neighborhoods to
the left of the dashed line are located outside of gang territory; areas to the right are controlled by gangs. The dots
represent the average value of the outcome variable in that 30 meter bin.

III.C.1 Identifying assumptions

As outlined in subsection III.B, for the estimates to represent the causal
effect of gang control on socio-economic development, two identifying assump-
tions need to be satisfied. The first one is that, before the arrival of the gangs,
the areas to either side of the boundary of gang territory had similar geographic
and socio-economic characteristics. This assumption ensures that individuals
living on the other side of boundary are the appropriate counterfactual for those
living in gang-controlled neighborhoods.

To assess the plausibility of this first assumption, we estimate specifica-
tion (1) for potentially important geographic variables (e.g., elevation, access to
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the river, road density, etc.) and the socio-economic characteristics from the
1992 census (e.g., dwelling conditions, years of education, etc.). As shown in
Table 2, we do not find discontinuities in any of those variables, confirming
the notion that before the arrival of the gangs, locations on either side of the
boundary were quite similar.22

Table 2: Geographic and socio-economic characteristics before the arrival of
the gangs

Neighborhood characteristics
Urban territory Territory used for Has access to Elevation Road density

coffee production the river
Gang territory -0.051 -0.004 -0.507 -0.41 -0.61

(0.056) (0.026) (0.318) (16.04) (0.64)

Mean of dep. var. 0.718 0.028 0.069 720.48 10.98
Observations 477 477 477 476 477

Household characteristics
Has a motorcycle Has a phone Has a car Has a TV Has a blender

Gang territory -0.004 -0.034 -0.042 0.016 0.026
(0.010) (0.058) (0.057) (0.018) (0.036)

Mean of dep. var. 0.035 0.326 0.286 0.865 0.630
Observations 62,905 62,905 62,905 62,905 62,905

Household characteristics
Has sewerage Use electricity for Number of rooms No bathroom Shared bathroom
infrastructure lighting and cooking

Gang territory -0.020 -0.032 -0.046 -0.008 0.022
(0.052) (0.043) (0.193) (0.018) (0.032)

Mean of dep. var. 0.830 0.185 2.677 0.029 0.146
Observations 62,905 62,905 62,905 62,905 62,905

Dwelling characteristics Individual characteristics
Walls made Bare floor Years of Can read Has high
of concrete education and write school degree

Gang territory -0.003 -0.012 -0.182 0.011 -0.013
(0.038) (0.027) (0.339) (0.015) (0.033)

Mean of dep. var. 0.819 0.093 7.960 0.906 0.350
Observations 62,905 62,905 198,638 227,369 198,638

Note: *** p<0.01, ** p<0.05, * p<0.1. Before the arrival of the gangs, locations on either side of the boundary of
gang territory had similar geographic and socio-economic characteristics. The dwelling, household, and individual
characteristics come from the 1992 census. For these variables, the unit of observation is a dwelling, household,
or individual, depending on which characteristics are being considered. Omitted controls include a linear trend in
distance to the boundary of gang territory, separately for locations on each side of the boundary. Standard errors
in parentheses are clustered by 30 meter bins, denoting distance to gang territory (separately for each side of the
boundary).

The second assumption for our estimates to be interpreted as causal is that
there has been no selective migration of individuals across the RD threshold.
In particular, selective migration can affect our results in two ways. The first
one is what we will refer to as in-sample migration: individuals moving from

22Figures A3 and A4 in the appendix provide a visualization of the results.
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a neighborhood on one side of the boundary to an area on the other side of
the boundary, while remaining in the municipality of San Salvador and, conse-
quently, in our sample. The second one is what we will refer to as out-of-sample
migration: individuals moving from a location in San Salvador to a different
municipality in El Salvador or abroad.

In subsection III.D.1, we examine the sensitivity of the results to both types
of selective migration. In particular, to address the concern about in-sample
migration, we show that none of our results are affected if we restrict the sample
to individuals that we know to have never moved (80% of the sample), which,
by definition, shuts down the in-sample migration channel. We also show that,
to fully explain our results, the rates of selective out-of-sample migration would
have to be unrealistically high. These findings are not surprising because the
gangs are known to restrict the mobility of individuals living on their territory,
making it hard for them to migrate.

III.D Robustness checks

We perform a number of robustness checks to determine that our results
represent the causal effect of gang presence on economic development.

III.D.1 Selective migration

We begin with addressing the concern about potential selective migration of
individuals across the boundary of gang territory. First, in-sample migration—
individuals moving across the boundary, while remaining in San Salvador mu-
nicipality. To show that in-sample migration is not driving our results, we take
advantage of the survey that we conducted in San Salvador, where, among other
questions, we asked individuals whether they have lived in the same neighbor-
hood their entire life. Nearly 80% of respondents answered in the affirmative,
showing that the inhabitants of San Salvador do not often change their place
of residence. This fact by itself suggests that migration is not likely to be a
major factor driving the results. However, more importantly, this information
also allows us to confirm the initial treatment status of the survey respondents
(i.e., that they lived in the location at the time when the gangs arrived). Thus,
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we are able to shut down in-sample migration by limiting the sample to those
individuals for whom we know the ex-ante treatment status.

Figure 4: In-sample migration is not driving the results

Note: The results are not determined by selective in-sample migration. The left-hand side of the figure presents the
results for the full sample, the right-hand side—for the subsample of never-movers. The vertical axis represents the
average value of the outcomes variable; the horizontal axis—distance (in meters) to the boundary of gang territory.
Neighborhoods to the left of the dashed line are located outside of gang territory; areas to the right are controlled by
gangs. The dots represent the average value of the outcome variable in that 30 meter bin.

Figure 4 shows that when the sample is limited to individuals who have al-
ways lived in the same neighborhood, the results of the regression discontinuity
analysis do not change. The left-hand side of the figure presents the results for
the full sample, the right-hand side—for the subsample of never-movers, and
the two plots are extremely similar. As a result, our findings are not determined
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by selective in-sample migration.23

Next, we consider whether our results can be explained by selective out-
of-sample migration—individuals moving from San Salvador to a different mu-
nicipality or abroad. This type of migration would not necessarily invalidate
the results of the regression discontinuity analysis, but would change their in-
terpretation. Unfortunately, there are no data available that would allow us to
directly check whether individuals living in gang-controlled locations are more
or less likely to migrate out of San Salvador. Nevertheless, we perform sev-
eral tests to show that our results are unlikely to be driven by the presence of
selective out-of-sample migration.

First, we note that, while out-of-sample migration is a potential concern
when we consider individual and household characteristics, it does not apply
to dwelling characteristics. In turn, we find that by 2007 the dwelling quality
had become significantly worse in gang-controlled areas (e.g., lower probability
that the walls are made from concrete, higher probability that the floor is bare
and that there is no bathroom in the house).

Second, we check whether, at the boundary of gang territory, there is a
discontinuous change in the age and gender composition of the population. In
particular, anecdotal evidence suggests that, because of the dangers associated
with the journey, young male individuals are more likely to attempt to migrate
from El Salvador to the United States. The results are presented in Table A4
in the appendix and show that there are no differences in the age and gender
composition of the population across the boundaries of gang territory.

Third, for the binary outcome variables (e.g., being able to read and write,
having a car, etc.), we calculate the rates of selective migration that would gener-
ate the observed discontinuities. More precisely, assuming that all individuals
in the control group have equal probability of migrating out of San Salvador and
that poor/uneducated individuals in the treatment groupmigrate out with prob-

23In the appendix, we also perform a similar exercise using data from the 2007 census for
individuals who have always lived in the same municipality (the information about the neigh-
borhood is not available). The results are also very similar. Notably, in the 2007 census, the
share of individuals who have always lived in the same municipality is very similar to the share
of individuals who have always lived in the same neighborhood in the 2019 survey (77%). If the
migration patterns did not change from 2007 to 2019, then never moving from the municipality
is a good proxy for never moving from the neighborhood.
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ability β, we calculate the share of rich/educated individuals from the treatment
group that needs to leave San Salvador to generate the discontinuities (further
details as well as the results are presented in the appendix). If we assume
β = 20%, which is the share of residents of San Salvador who have moved there
from a different municipality, on average, the rate of selective out-of-sample
migration required to generate the discontinuities is 62.5%.24

Although this number might already seem unnaturally high, we put it into
perspective by performing the following calculation. From the 2007 census, we
know whether an individual living in El Salvador has ever changed the munic-
ipality of residence. We can then estimate how the probability of ever having
moved from one municipality to another depends on the individual’s level of ed-
ucation and wealth.25 Out of all the variables from Table 1, the variable that has
the largest effect on the probability of ever having moved is years of education.
On average, a year of education increases that probability by 0.64 percentage
points.26 However, even in this case, an individual with a university degree (six-
teen years of education) is only 10 percentage points more likely to change the
municipality of residence compared to an individual with no education at all.
Thus, assuming that moving from one municipality to another is representative
of all out-of-sample migration (which additionally includes moving abroad), we
can rule out that our results are determined by out-of-sample migration.

Can the results be explaned by selective migration of educated individu-
als abroad? By far the most common international destination for Salvadoran
migrants is the United States. According to the United States Census Bureau,
in 1998-2007, approximately 445,000 individuals have migrated to the United
States from El Salvador, and 58,000 of them (13%) had at least some tertiary ed-
ucation. In turn, if the share of individuals with at least some tertiary education
whomigrated from gang-controlled neighborhoods in San Salvador to the United
States is 62.5%—the average number required to generate the discontinuities—

24Even if we (unrealistically) assume β = 0%, meaning that no poor individuals are able to
migrate out of gang territory, on average, the rate of selective out-of-sample migration required
to generate the discontinuities is 53%.

25The regression specification is the following: movedi = γ education/wealthi +φc + εi, where
φc represents the census tract fixed effects.

26The effects of the other variables are much smaller. For instance, having a phone increases
the probability of ever having moved by 2.5%; having a car or a computer—by 1.3%.
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it would imply that 32,000 out of 58,000 of those individuals (55%) came from
those locations. At the same time, in 2007, only 2.3% of El Salvador’s popu-
lation lived in gang-controlled neighborhoods in San Salvador. Moreover, the
gangs also controlled places in many other parts of the country. Thus, it is
highly unlikely that such a large share of educated Salvadorans migrated to the
United States from such a small part of the country.

III.D.2 Under-reporting of wealth

As both in the 2019 survey and in the 2007 census most variables are
self-reported, it is potentially possible that individuals living in gang-controlled
neighborhoods under-report their wealth, especially if they think that their re-
sponses can be used by the gangs for extortion purposes. We address this
concern in the following ways, showing that our results are highly unlikely to
be driven by selective under-reporting of wealth.

First, we point out that in the census, the data on the dwelling characteris-
tics was not self-reported but was instead recorded by the enumerators. Thus,
the differences in dwelling quality across the boundary of gang territory cannot
be explained by selective under-reporting of wealth.

Second, as will be reported in Section V, we validate the results of the re-
gression discontinuity design by performing a difference-in-differences analysis
using nighttime light density data. The data on nighttime light density are col-
lected via satellite from space and cannot be falsified. Nevertheless, as will be
shown in subsection V.C, after 1997, areas that became exposed to gangs ex-
perienced significantly lower growth in luminosity, confirming that gangs have
had a significant effect on economic development.

Third, we analyze the rent requested for housing by landlords in various
parts of San Salvador. As landlords do not have incentives to request a lower
rent if individuals are actually able to pay, this variable provides us with an al-
ternative measure of individuals’ ability to pay. In the analysis, we use publicly
available data on all the housing offers from OLX website to estimate specifi-
cation (1), additionally controlling for observable housing characteristics (i.e.,
number of rooms, bathrooms, m2, etc.). Figure A7 in the Appendix presents
results for the residual of housing rent and the residual of log housing rent,
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suggesting that landlords request approximately $200 in monthly rent less from
individuals living in gang-controlled locations.

Finally, to see whether selective under-reporting of income was likely to oc-
cur in our sample, we compare the non-response rates of individuals on either
side of the boundary of gang territory, proxied by the number of zeroes among
the answers to the question about income. In total, there were 11 individuals
who reported zero income. However, only 5 of them were from gang-controlled
neighborhoods, suggesting that respondents from those areas were not less will-
ing to respond to the survey’s questions.

Taken together, these results suggest that our estimates are highly unlikely
to be driven by selective under-reporting of wealth.

III.D.3 Other robustness checks

We also perform the following robustness checks, all of which show that
our results are highly robust.

1. “Donut hole” analysis. We show that our results do not change if we
exclude observations within 100 meters of the boundary of gang territory. The
results are presented in Table A8 in the appendix and demonstrate that our
findings are not driven by inaccuracies in the location of the boundaries or by
“outlier” areas near the boundary.

2. Excluding 20% of top earners in the control group. To show that the re-
sults are not driven by a small number of rich individuals in the control group,
we re-estimate specification (1), excluding the top 20% of the richest house-
holds outside of gang territory.27 As presented in Table A5 in the appendix, the
estimates remain of similar magnitude and statistical significance. Thus, we
conclude that the effects are not driven by a small number of outliers and that
the results are robust to high levels of selective migration.

3. Estimating the results separately for MS-13 and 18th street. We show that
MS-13 and 18th street have had similar effects on socio-economic development
in the neighborhoods they control. In particular, we split the sample into two
parts depending on the proximity to the two gangs (i.e., the first part consists of

27We use the first principal component of the household characteristics and exclude observa-
tions above the 80th percentile cutoff of the principal component in non-gang areas.
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places that are either controlled by MS-13 or are located closer to MS-13 than
18th street; the second part—of places that are either controlled by 18th street
or are closer to 18th street than MS-13) and estimate specification (1) for each
of the two subsamples. The results are presented in Table A9 and Table A10 in
the appendix.

4. Regression discontinuity using latitude and longitude. The estimates are
also robust to using latitude and longitude (instead of distance to the boundary
of gang territory) as the forcing variable in the regression discontinuity design.
The results are presented in Table A6 in the appendix.

5. Different bandwidth. We also show robustness of our findings to alter-
native choices of bandwidth. Figure A9 in the appendix illustrates the results.

IV Mechanisms

IV.A Restrictions on mobility

We argue that a major factor driving lower socio-economic development in
gang-controlled areas is the fact that both MS-13 and 18th Street restrict indi-
viduals’ labor choices by not allowing them to freely move across the boundary
of gang territory.

There are multiple reasons why gangs restrict individuals’ mobility. Ar-
guably, the main reason is security. Both MS-13 and 18th Street need to pre-
vent rival gangs and police informants from entering their territory, something
that would be difficult to implement without monitoring all individuals entering
and leaving the neighborhood. As a result, as was described in Section II, the
gangs introduced a system of checkpoints, checking the ID cards of individuals
entering or leaving the neighborhood (EDH, 2015).

However, apart from improving the gangs’ security, the restrictions on indi-
viduals’ mobility also make it easier for the gangs to extort individuals and busi-
nesses. It is widely known that any individual or firm entering gang-controlled
neighborhoods needs to pay a “toll” when passing the checkpoint. For instance,
Crisis Group (2017) describes how “[t]ransport firms and their workers in par-
ticular have become targets of systematic intimidation and assassination, forced
to pay up for crossing gang-controlled territory”. In turn, by creating restric-
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tions on mobility, MS-13 and 18th Street make it difficult for individuals living
in their neighborhoods, who also make regular extortion payments, to perma-
nently migrate to a different part of the country and avoid those payments.

Figure 5: Gang control and mobility constraints (2019 survey)

To document the presence of restrictions on individuals’ mobility, we esti-
mate specification (1) using the mobility questions from our geocoded survey.
Figure 5 presents the results. We find that individuals living in gang-controlled
neighborhoods are less likely to work outside their neighborhood. They are also
less likely to have been in places outside of San Salvador: the share of individ-
uals who have ever been to the beach or visited Santa Ana municipality, which
are both 30-60 km away, discontinuously decreases at the boundary of gang
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territory. Finally, individuals living in gang-controlled areas acknowledge that
there are restrictions on their mobility, as evidenced by them being significantly
less likely to say that there is freedom of movement in their neighborhood.

The consequence of these restrictions on mobility is that residents of gang-
controlled areas often cannot work outside of the neighborhood where they live,
sometimes being forced to accept low-paying jobs in small firms because of their
inability to work in other parts of the city. Table 3 and Figure 6 illustrate this
fact. For instance, respondents from gang locations are 12 percentage points
less likely to work in a firm with at least 100 employees compared to their peers
who are not exposed to gang-imposed restrictions on mobility.28 In turn, the
effects are mitigated for individuals who have managed to obtain permission
to work outside of gang territory (e.g., they have 9.3 percentage points higher
probability of working in a firm with 100 employees).29

Table 3: Consequences of low labor mobility

Household income Works in a firm with Works in a firm with
> 100 employees > 200 employees

Lives in gang territory -352.60*** -397.42*** -0.123*** -0.197*** -0.115*** -0.166***
(112.22) (125.00) (0.019) (0.025) (0.028) (0.029)

Lives in gang territory & 71.164** 0.093*** 0.066**
works outside of gang territory (33.651) (0.025) (0.026)

Mean of dep. var. 625.00 631.10 0.169 0.178 0.133 0.139
Observations 2,314 1,961 2,071 1,718 2,071 1,718

Note: *** p<0.01, ** p<0.05, * p<0.1. After 10 years of gang control, gang-controlled areas have worse socio-economic
conditions than neighboring areas that were not under the control of gangs. All the variables come from the 2019
survey. The unit of observation is an individual. Omitted controls include a linear trend in distance to the boundary
of gang territory, separately for locations on each side of the boundary. Standard errors in parentheses are clustered
by 30 meter bins, denoting distance to gang territory (separately for each side of the boundary).

28In the appendix, we show that individuals living in gang-controlled neighborhoods have
low-paying jobs in small firms not because of their lower willingness to work. In the survey, we
asked the respondents to name the optimal number of hours they would like to work if offered an
hourly wage of $5, $10, and $20. In all cases, individuals living on either side of the boundary
of gang territory named the same number of hours.

29Note that household income is defined at the level of the household, whereas individuals’
work location is defined at the individual level. Thus, if multiple people in the household work
outside of gang territory, the effect on income is larger.
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Figure 6: Gang control and the size of firms where survey respondents work

Why do the gangs not loosen the restrictions on mobility, allow individu-
als to work in any part of the city and then “tax” the additional surplus? The
first reason is that, without restrictions on mobility, the gangs would lose their
control over the local population. If individuals had full freedom of movement,
they would not choose to live in gang-controlled neighborhoods, which would
undermine the power of the gangs. The second reason is that the enforcement
of such a tax scheme would require a lot more capacity than the existing sys-
tem. In particular, it would require monitoring individuals’ income and making
sure each person pays the amount they are due—things that even the national
governments of many countries unable to enforce. In contrast, in the existing
system, the gangs only need to have a few collaborators (usually women and
children) collecting “toll” payments from individuals crossing the boundary.

Notably, Salvadoran gangs are not the only ones to use restrictions on in-
dividuals’ mobility as a tool of control and revenue extraction. The same tech-
niques are used by cartels in Mexico and gangs in Brazil.30 Moreover, similar
mobility restrictions existed in the past during feudalism and serfdom (Den-
nison (2011); Finkel, Gehlbach and Olsen (2015); Bloch (2015)). For example,
in the Russian empire, restrictions on peasant mobility existed and were en-
forced by the state until the second half of the 19th century. Similarly, in the

30Also, in the Democratic Republic of the Congo, “stationary bandits” regulate the movement
of individuals for tax collection purposes (Sánchez de la Sierra, 2018).
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Soviet Union, during the Cold War, the Iron Curtain was intended to prevent
individuals from emigrating to the West.

IV.B Public goods provision

Another mechanism that might potentially be effecting socio-economic de-
velopment in gang-controlled areas is related to public goods provision. In par-
ticular, if neither the government nor the gangs are able and willing to provide
public goods in those locations, it could have a significant impact on individuals’
living conditions. To assess whether this mechanism is present, we perform the
following analysis. First, we use administrative records to see whether the num-
ber of schools and health centers (i.e., hospitals, rehabilitation centers, etc.) per
square kilometer changes at the boundary of gang territory. We find no discon-
tinuity in the number of these establishments. Second, we use the data from
our survey where individuals were asked to rate on a scale from 1 to 7—with 1
being “extremely unsatisfied” and 7 being “extremely satisfied”—their satisfac-
tion with the availability and quality of various public goods, such as medical
services, education centers, electricity services, and roads. Again, we find no
discontinuity in any of the outcomes.31 Both these sets of results are presented
in Table 4 and suggest that differences in public goods provision are not likely
to be the cause of lower socio-economic development in gang-controlled areas.32

31In the appendix, we also analyze whether exposure to organized crime has prevented con-
struction and urban development in areas under the control of gangs. The outcome variable
comes from NYU’s urban expansion atlas and represents the location’s built-up density. As il-
lustrated in Figure A12, we find no discontinuity in urban density across the boundary of gang
territory.

32Figures A10 and A11 in the appendix provide a visualization of the results.
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Table 4: Public goods provision in gang-controlled locations

On a scale from 1 to 7, satisfaction with the availability and quality of: Number per km2:
Health services Education centers Roads Electricity service Schools Health centers

Gang territory -0.173 0.019 -0.298 0.083 -0.597 -5.695
(0.172) (0.173) (0.338) (0.125) (4.042) (8.114)

Mean of dep. var. 3.920 3.304 3.737 2.127 7.294 11.308
Observations 2,314 2,314 2,314 2,314 29 29

Note: *** p<0.01, ** p<0.05, * p<0.1. After 10 years of gang control, gang-controlled areas have worse socio-economic
conditions than neighboring areas that were not under the control of gangs. The first four variables come from
the 2019 survey. For those variables, the unit of observation is an individual. The other variables come from
administrative records on the number of schools and health centers. For those variables, the unit of observation is a
30 meter bins, denoting distance to gang territory (separately for each side of the boundary). Omitted controls include
a linear trend in distance to the boundary of gang territory, separately for locations on each side of the boundary.
Standard errors in parentheses are clustered by 30 meter bins, denoting distance to gang territory (separately for each
side of the boundary).

The fact that we find no significant differences in public goods provision
across the boundary of gang territory is not surprising. In an effort to limit
violence, the government has been willing to invest in “peace zone” in gang-
controlled neighborhoods, implementing social, educational, and job training
programs, while, in exchange, the gangs promised to reduce the number of
homicides by half, an agreement by which they temporarily abided (InSight
Crime, 2013). However, even after the gangs reneged on their promise, the
politicians did not stop providing public goods in those areas, partly because the
rollback of those programs would have potentially undermined the legitimacy
of the government and increased support for the gangs (Zoethout, 2016). More-
over, such a move would have been costly for incumbent politicians: "[G]angs
serve as intermediaries between political parties and residents in controlled
neighborhoods . . . offer[ing] political candidates what no other broker or inter-
mediary can provide—the use of coercive violence to sway elections in their fa-
vor” (Córdova, 2019). Thus, defunding social programs in gang-controlled areas
would have significantly reduced politicians’ reelection prospects, in addition to
potentially endangering their safety.

In turn, the gangs’ have been the primary beneficiaries from the existence
of the government’s social programs (InSight Crime, 2013). For example, the
construction and repair of roads in gang-controlled neighborhoods has allowed
the gangs to collect more “toll” revenue from trucks and transport firms, pass-
ing through their territory. In addition, by allowing the government to provide
public goods which increase the welfare of the local population, gangs have po-
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tentially been able to extort more from the individuals living on their territory.
Do the gangs themselves provide anything to the residents of their terri-

tory? For instance, anecdotal evidence has suggested that gangs might some-
times help resolve conflicts when individuals do not want to involve the police.
In the appendix, we test this conjecture by analyzing whether individuals’ will-
ingness to seek help from formal institutions (i.e., the police, other government
officials, etc.) to solve their problems (e.g., security problems, poor provision of
public goods, financial difficulties, etc.) changes across the boundary of gang
territory.33 However, we find no evidence that residents of gang-controlled areas
trust informal insitutions more that individuals living outside of gang-controlled
neighborhoods. This result confirms the notion that “Salvadorans pay the renta
and toe the gangs’ line for fear of retaliation — not out of loyalty or gratitude”
(Crisis Group, 2018).

IV.C Violence

Finally, we analyze whether the results for lower socio-economic develop-
ment in gang-controlled areas can be explained by differential exposure to vio-
lence across the boundary of gang territory. We measure exposure to violence
by considering the number of homicides committed by gangs per square kilo-
meter in each of the bins, denoting distance to the boundary of gang territory.
The geocoded data come from police records and are available for the period
from 2003 to 2017. However, regardless of whether we combine the data for all
the years or separate it into groups, denoting different time periods, we do not
find evidence of residents of gang territory being exposed to more violence than
their peers living on the other side of the boundary.

The results are presented in the appendix and confirm the notion that, al-
though gangs are particularly powerful in the areas they control, they are also
active in neighboring locations. Thus, the results for lower economic develop-
ment are not likely to be driven by differential exposure to violence across the
boundary of gang territory.

It should also noted that, once the boundaries of gang territory were formed,
33The survey could not explicitly mention gangs because that would have potentially endan-

gered both the enumerators and the respondents.
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violence occurs primarily because of random encounters between rival gangs
and because of people trying to enter gang locations without permission. These
sources of violence are not likely to explain the effect on development outcomes,
especially given that results hold even when we exclude the observations close
to the boundary of gang territory (see the “donut hole” analysis in the Appendix).

V The effects of gang control at the national level:

Difference-in-differences analysis

In Sections III and IV, we analyzed the effect that living under gang control
has had on socio-economic development in San Salvador. In this section, we use
data for all of El Salvador to perform a difference-in-differences analysis that
compares the evolution of nighttime light density in areas that were exposed to
organized crime and places that did not have [known] exposure to gang activity.

V.A Data

Our outcome variable of interest is economic development at the local level.
However, in El Salvador, official statistics on economic activity at the level of the
municipality or lower are nonexistent. For this reason, we instead consider
data on nighttime light density (or luminosity) which recent studies have found
to be a good proxy for development at the local level (Chen and Nordhaus, 2011;
Henderson, Storeygard and Weil, 2012). Notably, the nighttime light density
data is available annually from 1992 to 2013. Therefore, it allows us to test the
hypothesis that from 1997 onwards areas with low gang presence experienced
higher growth in luminosity than locations with high gang presence, while prior
to 1997 they experienced similar rates of growth.

To measure nighttime light density we use DMSP-OLS data, represent-
ing the average stable lights from cities, towns, and other sites with persistent
lighting. The data are provided by the National Centers for Environmental In-
formation and cover the period from 1992 to 2013. If for a particular year the
data were available from more than one satellite, we take the average of the two.

At the national level, a map of gang-controlled areas in not available. In-
stead, we proxy exposure to gang activity at the national level by the presence
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of homicides committed by gangs. This characterization is based on the fact
that both MS-13 and 18th Street rely on violence not only when fighting for ter-
ritorial control but also to get extortion payments and enforce contracts. Thus,
the existence of homicides is inherent to most types of gang activity. The data
on the homicides come from the National police and span the period from 2003
to 2017. In turn, the police classified the homicides as committed by gangs
either if there was direct evidence linking the gangs to the homicide or if the
corpse was found in a location that is considered to be controlled by gangs.
The homicide reports include geographic information of the event, demographic
information of the victim (e.g., gender, age, profession, etc.), and time of oc-
curence. For 2017, we have the precise latitude and longitude coordinates of
each homicide.34 For prior years, we manually geocoded all homicides if they
were listed as being committed by a gang.

It should be noted that, by using homicides committed by gangs as a proxy
for exposure to organized crime, we are changing the definition of what it means
to be located in “gang territory”. In the context of San Salvador, we used the term
“gang territory” to refer to locations where gangs were not only active but where
they had full control over the local population. In the difference-in-difference
analysis, we use the terms “gang territory” and “gang presence” to refer to rela-
tively large locations (municipalities or grid squares) where gangs are known to
be active. This second definition is strictly broader than the first one because
both MS-13 and 18th Street have a presence in parts of the country (including
San Salvador) that they do not fully control.

V.B Empirical strategy: Difference-in-differences (grid level)

In order to estimate the effect of gang presence on economic development,
we perform a difference-in-differences analysis that exploits two sources of vari-
ation: the timing of the deportations from the US that resulted in the emergence
of gangs and the geographic differences in exposure to organized crime after the
gangs were formed. Our hypothesis is that prior to 1997—the year when the
first wave of deportations from the US took place—locations that would later

34The PNC upgraded their IT insfrastucture in 2017 and began automatically georeferencing
each homicide event at the location of the cadaver retreval.

35



have different levels of gang activity experienced similar rates of economic de-
velopment. In turn, starting from 1997 we expect to see significantly higher
growth in areas with low levels of organized crime.

In order to test this hypothesis, we use geo-coded data for the exact loca-
tions of the homicides that were committed by gangs in 2003-2004, the earliest
years for which the data is available. We divide the map of El Salvador into grid
squares 5 by 5 kilometers and calculate the distance between each grid square
and the nearest homicide. If a person was killed by a gang member within the
boundaries of the square, the distance is equal to zero. Figure 7 provides a
visualization of the grid with the homicides plotted on it. It also presents an
image of nighttime light density in 1997.

We then use the following event study model to estimate the effect that
gang presence has had on economic development.

luminosityi,t = gi + γt + θtgang presencei + εi,t. (2)

luminosityi,t represents nighttime light density in percentage terms relative to
1995—the year before the US passed IIRIRA—in grid square i at time t;
gang presencei is a dummy for whether grid square i has had a homicide com-
mitted by gangs in 2003-2004; gi and γt represent grid square and year fixed
effects, respectively. Standard errors are clustered by grid square. The coeffi-
cients of interest are θt which represent the differences in luminosity growth for
locations with gang presence compared to places without known gang activity.

To measure the average effect of exposure to gangs on the growth in night-
time light density, we also estimate specification (3).

luminosityi,t = gi + γt + β gang presencei × {Year > 1997}+ εi,t. (3)

The main threat to the identification strategy is that the locations with ex-
posure to gang activity are inherently different from areas that were not exposed
to organized crime. For instance, both MS-13 and 18th Street were particularly
attracted to large cities (e.g., San Salvador, Soyapango, etc.) that were already
well illuminated and, hence, had less capacity for growth in nighttime light den-
sity. Figure 7 confirms this notion, suggesting that most homicides took place
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Figure 7: Grid squares, gang homicides in 2003-2004, and nighttime light
density
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in well-illuminated areas. Moreover, as shown in Figure A13 in the appendix, all
locations that had high levels of luminosity in 1995 ended up being exposed to
gangs. As a result, those areas do not have a valid control group and should not
be included in the analysis. Therefore, in our main specification, we limit the
sample of grid squares to those that had less that the average level of nighttime
light density prior to the arrival of gangs.35

We also exploit the fact that, after being deported, many gang members
who were born in El Salvador returned to their municipality of birth. Thus, we
use the birth locations of known gang leaders as an instrumental variable for
whether the municipality became exposed to gang activity. More precisely, we
create an interaction term of two dummy variables—for the gang leaders’ mu-
nicipalities of birth and for the post-1997 years—and use it as an instrumental
variable for the interaction term in specification (3). This approach follows Svi-
atschi (2018) and further details can be found in that paper.

V.C Difference-in-differences results

Figure 8: Gang presence and nighttime light density

Figure 8 presents the estimates of specification (2). It shows that, while
before 1997 locations with high and low gang presence had the same growth in
nighttime light density, after the gang members were deported from the United

35In the appendix, we show that, as expected, when the locations with high nighttime light
density are not excluded, the no pre-trends assumption does not hold: areas with high gang
presence started experiencing lower growth in luminosity even before the arrival of the gangs.
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States to El Salvador, the areas that became exposed to gang activity experi-
enced significantly lower lunimosity growth. Moreover, the magnitude of the ef-
fect is quite large. By 2010, thirteen years after the deportations, the areas with
high gang presence had experienced nearly 120 percentage points lower growth
in nighttime light density than the places with low gang presence. According
to Henderson, Storeygard and Weil (2012), a one percentage point change in lu-
minosity corresponds to approximately a 0.28 percentage point change in GDP.
Thus, in 1998-2010, areas with low gang presense had nearly 120×0.28 = 33.6
percentage points higher growth in GDP than areas with gang presence.

In turn, it should be noted that, prior to the gangs’ arrival, the two types of
locations had almost exactly the same rates of luminosity growth. This result is
particularly significant because it complements the findings from the regression
discontinuity design by showing that areas with high gang presence started
experiencing lower growth only after 1997.

Figure 9: Distance to gang activity and nighttime light density

We next explore the heterogeneity of the results by distance to the closest
homicide committed by gangmembers.36 Figure 9 presents the results. It shows

36In the appendix, we also explore the heterogeneity of the results by the extent of gang pres-
ence and compare the consequences of exposure to MS-13 and 18th Street.
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that the grid points with at least one gang homicide in 2003-2004 (i.e., areas
with gang presence) experienced the lowest growth in luminosity. Places within
5 kilometers of those locations experienced only slightly higher growth, proba-
bly due to spillover effects. However, the areas that were at least 5 kilometers
removed from the main centers of gang activity experienced significantly higher
growth than the places that were exposed to organized crime. Before 1997, all
four types of locations experienced virtually identical growth in luminosity.

Table 5 presents the estimates of specification (3), confirming that after
1997 areas with gang presence experienced significantly lower growth in night-
time light density. Using the estimates from column 4, on average, after 1997,
locations with high gang presence had 86.7 percentage points less growth in
luminosity than places with less exposure to organized crime, corresponding to
a 86.7×0.28≈24.3 percentage points gap in GDP growth.

Table 5: Gang presence and nighttime light density

Nighttime light density (in percentage points relative to 1995)

Grid-level analysis Municipality-level analysis

Dummy for year > 1997 ×
× Area with gang presence (GP) -38.87*** -56.02*** -71.55*** -86.69*** -22.67*** -33.00*** -27.52*** -27.18**

(2.48) (12.15) (5.75) (15.01) (3.16) (7.06) (4.34) (11.61)

× Distance to GP < 5 km -48.66*** -70.36***
(5.93) (11.58)

× Distance to GP 5-10 km -17.90*** 0.07
(6.88) (14.93)

Observations 20,592 14,190 20,592 14,190 2,288 1,782 2,288 1,782
Grid cells/ municipalities 936 645 936 645 104 81 104 81
Only areas with below No Yes No Yes No Yes No Yes
average luminosity in 1995
IV analysis No No No No No No Yes Yes
F-stat for excluded instrument 154.76 173.89

Standard errors in parentheses clustered at the grid cell or municipality level, depending on the specification.
*** p<0.01, ** p<0.05, * p<0.1

Table 5 also presents the estimates of the IV regressions where we use
the birth municipalities of known gang leaders as an instrumental variable for
whether a municipality would become exposed to gangs after 1997. As demon-
strated by the size of the F-statistic, the instrumental variable accurately pre-
dicts exposure to gang activity after 1997. Not surprisingly, when considering
the effects of gang presence at the municipality level, the coefficients are much
smaller because the municipalities are relatively large geographic units which
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include areas with varying exposure to gang activity. However, it should be noted
that the results in the IV regressions are very similar to those presented in the
OLS regressions, suggesting that the OLS results are not likely to be driven by
omitted variable bias.

VI Concluding remarks

In this paper, we exploit a natural experiment that took place in El Salvador
in the 1990s when, after a shift in the United States immigration policy, many
Salvadorans with criminal records were deported from the United States. We
document that today, the gangs established by those individuals—MS-13 and
18th Street—significantly limit socio-economic development in El Salvador. In
particular, residents of gang territory have worse dwelling conditions (e.g., lower
probability that the walls of the house are made from concrete), lower probability
of owning durables (e.g., a car, a TV, etc.) and earn significantly less income
than individuals living just 50 meters away but not under the rule of gangs.
These differences did not exist before the arrival of the gangs and are not driven
by selective migration of individuals or violence.

We document a novel mechanism through which gangs affect economic de-
velopment. Partly for security reasons, partly to facilitate extortion, both MS-13
and 18th Street limit the mobility of the individuals living on their territory. As
a result of these restrictions on mobility, residents of gang-controlled areas of-
ten cannot work outside of the neighborhood where they live, sometimes being
forced to accept low-paying jobs in small firms because of their inability to work
in other parts of the city. This problem is not unique to El Salvador. Similar re-
strictions on individuals mobility exist in Brazil, Mexico, Honduras, Guatemala
and many other countries where gangs, drug cartels or other non-state actors
control parts of the country.

Our results have broad policy implications. First of all, they highlight the
magnitude of the effect of organized crime on socio-economic development. Re-
establishing state control over territories under gang rule can significantly im-
prove the livelihoods of individuals living in those locations. Second, our results
emphasize the importance of freedom of movement for economic development.
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Finally, our findings inform about the consequences of deporting individuals
with criminal records to a country with low state capacity.
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I Appendix

I.A Summary statistics

Table A1: Summary statistics of the variables from the 2007 census

Outside of gang territory Gang territory
Share of female individuals 0.554 0.539

(0.497) (0.499)
Average age 34.232 30.964

(22.023) (21.313)
Average years of education 9.195 7.104

(6.205) (5.506)
Share of individuals who can read and write 0.944 0.916

(0.231) (0.277)
Share of individuals who speak a foreign language 0.269 0.104

(0.443) (0.305)
Number of people in the household 3.544 3.630

(1.744) (1.890)
Share of households that have a computer 0.451 0.255

(0.498) (0.436)
Share of households that have a phone 0.810 0.625

(0.393) (0.484)
Share of households that have a car 0.562 0.317

(0.496) (0.465)
Share of households that have a TV 0.968 0.943

(0.176) (0.233)
Share of households that have internet access 0.268 0.098

(0.443) (0.298)
Share of households that have sewerage infrastructure 0.962 0.945

(0.192) (0.229)
Share of households that use electricity 0.162 0.055
for lighting and cooking (0.368) (0.227)
Share of households without a bathroom 0.002 0.006

(0.039) (0.079)
Share of houses with walls made from concrete 0.967 0.906

(0.178) (0.292)
Share of houses with a bare floor 0.021 0.033

(0.178) (0.180)
Population density (persons per km2) 3,112 7,198
Number of individuals 93,082 132,385
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I.B Additional figures and tables

Figure A1: Surveyed individuals 2019
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Figure A2: Individual, household, and dwelling characteristics after the gangs’
arrival
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I.C Robustness checks

I.C.1 Baseline characteristics before the arrival of gangs

Figure A3: Neighborhood characteristics before the gangs’ arrival
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Figure A4: Individual, household, and dwelling characteristics before the
gangs’ arrival

I.C.2 Selective migration

We take advantage of the fact that the 2007 census contains a question
about whether the individual lived in that municipality all their life (in the survey
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Table A2: Gang locations in 2007 (always lived in municipality)

Household characteristics
Has electricity Has a phone Has a car Has a TV Has internet

Gang territory -0.074*** -0.140*** -0.220*** -0.023*** -0.128***
(0.018) (0.034) (0.043) (0.006) (0.030)

Observations 38,987 37,471 37,385 37,599 37,204
Household characteristics

Has sewerage Has a computer Number of people Number of rooms No bathroom
infrastructure in the household

Gang territory -0.058** -0.174*** 0.261*** -0.708*** 0.005***
(0.023) (0.036) (0.076) (0.183) (0.002)

Observations 38,987 37,349 38,987 38,987 38,987
Individual characteristics

Years of Can read Speaks foreign
education and write language

Gang territory -1.532*** -0.026*** -0.133***
(0.313) (0.006) (0.026)

Observations 173,120 156,959 145,850

Standard errors in parentheses are clustered by bins denoting distance to the boundary of gang territory.
*** p<0.01, ** p<0.05, * p<0.1

we have the location at the neighborhood level). We repeat the same analysis
that we did with the 2019 survey by restricting the sample to individuals that
have never lived in a different municipality (76.8% of the sample).

Figure A5 visualizes the results. The left-hand side of the figure presents
the findings for the entire population, the right-hand side — for the subpopula-
tion that lived in the municipality their entire life. The results are virtually iden-
tical, confirming the findings shown in Figure 3. Similarly, Table A2 presents
the estimates of model (1) for the subsample of never-movers. The estimates are
the same as in Table 1.

Figure A6 also presents the results of the McCrary (2008) density test
which suggest that the household and population densities did not discontinu-
ously change at the boundary of the gang territory.
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Figure A5: In-sample migration is not driving the results 2007
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Figure A6: McCrary density test

Table A3: Rates of out-of-sample migration from gang territory required to
generate the discontinuities of the observed magnitudes

Has computer Has a phone Has a car Has a TV Has internet

Migration rate in 51.4% 47.8% 55.9% 35.8% 56.7%
control group (β) = 0%

Migration rate in 56.3% 53.0% 60.3% 42.3% 61.1%
control group (β) = 10%

Migration rate in 61.2% 58.2% 64.7% 48.6% 65.4%
control group (β) = 20%

Migration rate in 66.0% 63.4% 69.1% 55.1% 69.7%
control group (β) = 30%

Household characteristics Individual characteristics
Has sewerage Uses electricity for No bathroom Can read Speaks foreign
infrastructure lighting and cooking and write language

Migration rate in 57.3% 55.3% 75.6% 39.2% 55.9%
control group (β) = 0%

Migration rate in 61.6% 59.7% 78.0% 45.3% 60.3%
control group (β) = 10%

Migration rate in 65.8% 64.2% 80.5% 51.4% 64.7%
control group (β) = 20%

Migration rate in 70.1% 68.7% 82.9% 57.5% 69.1%
control group (β) = 30%

Table A3 presents the rates of out-of-sample migration from gang territory
required to generate the discontinuities of the magnitudes observed in the data.
We use the example of the share of households with a computer to show how
these rates were calculated. From the regression output, for observations zero
meters away from the boundary of gang territory we get the predicted share of
households with a computer both inside and outside of gang territory, denoting
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them G and NG, respectively. Let us further denote the number of “high type”
households (i.e., those that have a computer) in gang-controlled areas as x and
the share of “low type” households (i.e., those that do not have a computer) in
gang-controlled areas as y. We next assume that a fraction α of “high type”
households and a fraction β of “low type” households previously migrated out
of San Salvador to a different municipality or abroad. Thus, in the data, we
observe

(1− α)x

(1− α)x+ (1− β)y
= G.

Then, assuming different values of β, we calculate the value of α that would
make this relationship hold if, in the absense of migration, there would not
have been any difference in the outcome variable between gang and non-gang
locations (i.e., x/(x+ y) = NG). The results are presented in Table A3.37

Table A4: McCrary density test

Household density Population density: Population density: Population density: Population density:
entire population age 16-40 age 16-25 age 26-40

Gang territory 249.82 1,241.81 550.45 297.79 252.66
(368.81) (1,370.22) (580.00) (340.80) (240.77)

Observations 85 85 85 85 85

Standard errors in parentheses clustered by distance bins to either side of the boundary of gang territory.
*** p<0.01, ** p<0.05, * p<0.1

37Note that only calculate the required rates of out-of-sample migration for binary variables.
For continuous variables, the answer would depend on their distribution and on the migration
rates for each value of the variable.
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I.C.3 Under-reporting of wealth

Figure A7: Living under the rule of gangs and housing rent 2019 RD plots

Table A5: Excluding 20% of the wealthiest households and most educated
individuals living in non-gang-controlled areas

Household characteristics
Has a computer Has a phone Has a car Has a TV Has internet

Gang territory -0.086*** -0.088** -0.123*** -0.013** -0.052**
(0.031) (0.034) (0.042) (0.006) (0.022)

Observations 54,687 54,727 54,675 54,868 54,533

Household characteristics
Has sewerage Uses electricity for Number of people Number of rooms No bathroom
infrastructure lighting and cooking in the household

Gang territory -0.043* -0.044** 0.314*** -0.107 0.005**
(0.023) (0.018) (0.102) (0.154) (0.002)

Observations 55,976 55,976 55,976 55,976 55,976

Individual characteristics
Years of Can read Speaks foreign

education and write language

Gang territory -1.223*** -0.066*** -0.060**
(0.249) (0.005) (0.022)

Observations 196,320 185,773 174,859

Standard errors in parentheses are clustered by bins denoting distance to the boundary of gang territory.
*** p<0.01, ** p<0.05, * p<0.1
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I.C.4 “Donut hole” RD Specifications

Figure A8: Donut hole RD plots
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I.C.5 Alternative bandwidth

Figure A9: Alternative bandwidth RD plots
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Table A6: RD with latitude and longitude instead of distance to gang territory
(2007 census)

Household characteristics
Has a computer Has a phone Has a car Has a TV Has internet

Gang territory -0.196*** -0.172*** -0.253*** -0.023*** -0.139***
(0.016) (0.017) (0.021) (0.003) (0.011)

Mean of dep. var. 0.346 0.696 0.428 0.952 0.180
Observations 60,161 60,309 60,186 60,525 59,917

Household characteristics
Has sewerage Use electricity for Number of people Number of rooms No bathroom
infrastructure lighting and cooking in the household

Gang territory -0.006 -0.075*** 0.063* -0.792*** 0.004***
(0.015) (0.008) (0.035) (0.088) (0.001)

Mean of dep. var. 0.941 0.106 3.604 3.089 0.005
Observations 62,316 62,316 62,316 62,316 62,316

Dwelling characteristics Individual characteristics
Walls made Bare floor Years of Can read Speaks foreign
of concrete education and write language

Gang territory -0.051*** 0.009* -1.819*** -0.025*** -0.115***
(0.007) (0.005) (0.152) (0.004) (0.009)

Mean of dep. var. 0.932 0.028 7.968 0.928 0.174
Observations 72,252 60,820 225,467 208,913 192,054

Standard errors in parentheses clustered by distance bins to either side of the boundary of gang territory.
*** p<0.01, ** p<0.05, * p<0.1
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I.D Potential mechanisms

Figure A10: Living under the rule of gangs and public goods provision 2019
survey
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Figure A11: Living under the rule of gangs and public goods provision
administrative data

Figure A12: Living under the rule of gangs and urbanization RD plots
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I.E Further robustness checks

Figure A13: Distribution of nighttime light density before the arrival of
gangs

Table A7: Heterogeneity analysis by gender

Individual-level characteristics by gender

Female individuals Male individuals

Years of Can read Speaks foreign Years of Can read Speaks foreign
education and write language education and write language

Gang territory -1.498*** -0.038*** -0.105*** -1.817*** -0.023*** -0.142***
(0.281) (0.008) (0.023) (0.371) (0.005) (0.029)

Mean of dep. var. 7.735 0.915 0.152 8.246 0.943 0.199
Observations 122,835 114,686 103,701 102,632 94,227 88,353

Standard errors in parentheses clustered by distance bins to either side of the boundary of gang territory.
*** p<0.01, ** p<0.05, * p<0.1

61



Table A8: Effects by proximity to rival gang (2007 census)

Household characteristics
Has a computer Has a phone Has a car Has a TV Has internet

Gang territory & -0.270*** -0.237*** -0.338*** -0.034*** -0.199***
Rival gang ≤200 meters away (0.029) (0.030) (0.039) (0.005) (0.028)

Gang territory & -0.138*** -0.090*** -0.161*** -0.015** -0.119***
Rival gang >200 meters away (0.030) (0.030) (0.042) (0.006) (0.028)

Mean of dep. var. 0.346 0.696 0.428 0.952 0.180
Observations 60,161 60,309 60,186 60,525 59,917

Household characteristics
Has sewerage Use electricity for Number of people Number of rooms No bathroom
infrastructure lighting and cooking in the household

Gang territory & -0.025 -0.110*** 0.189** -1.060*** 0.008**
Rival gang ≤200 meters away (0.022) (0.022) (0.082) (0.173) (0.003)

Gang territory & -0.063*** -0.083*** 0.256*** -0.539*** 0.003**
Rival gang >200 meters away (0.020) (0.022) (0.078) (0.177) (0.002)

Mean of dep. var. 0.941 0.106 3.604 3.089 0.005
Observations 62,316 62,316 62,316 62,316 62,316

Dwelling characteristics Individual characteristics
Walls made Bare floor Years of Can read Speaks foreign
of concrete education and write language

Gang territory & -0.073*** 0.026** -2.374*** -0.041*** -0.184***
Rival gang ≤200 meters away (0.019) (0.009) (0.294) (0.006) (0.025)

Gang territory & -0.036** 0.026*** -1.375*** -0.026*** -0.115***
Rival gang >200 meters away (0.014) (0.009) (0.302) (0.007) (0.026)

Mean of dep. var. 0.932 0.028 7.968 0.928 0.174
Observations 72,252 60,820 225,467 208,913 192,054

Standard errors in parentheses clustered by distance bins to either side of the boundary of gang territory.
*** p<0.01, ** p<0.05, * p<0.1
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Table A9: Areas closer to 18th Street than MS-13

Household characteristics
Has a computer Has a phone Has a car Has a TV Has internet

Gang territory -0.129*** -0.126*** -0.152*** -0.021*** -0.103***
(0.044) (0.039) (0.054) (0.007) (0.037)

Mean of dep. var. 0.327 0.692 0.406 0.952 0.160
Observations 35,123 35,197 35,128 35,343 34,995

Household characteristics
Has sewerage Use electricity for Number of people Number of rooms No bathroom
infrastructure lighting and cooking in the household

Gang territory -0.071** -0.053** 0.274** -0.711*** 0.007**
(0.027) (0.024) (0.100) (0.214) (0.003)

Mean of dep. var. 0.951 0.094 3.599 3.088 0.005
Observations 36,358 36,358 36,358 36,358 36,358

Dwelling characteristics Individual characteristics
Walls made Bare floor Years of Can read Speaks foreign
of concrete education and write language

Gang territory -0.057*** 0.042*** -1.630*** -0.034*** -0.094***
(0.019) (0.015) (0.384) (0.011) (0.026)

Mean of dep. var. 0.933 0.028 7.900 0.927 0.158
Observations 41,991 35,480 131,404 121,896 111,872

Standard errors in parentheses clustered by distance bins to either side of the boundary of gang territory.
*** p<0.01, ** p<0.05, * p<0.1

Table A10: Areas closer to MS-13 than 18th Street

Household characteristics
Has a computer Has a phone Has a car Has a TV Has internet

Gang territory -0.212*** -0.132** -0.253*** -0.018** -0.154**
(0.076) (0.063) (0.090) (0.009) (0.065)

Mean of dep. var. 0.372 0.702 0.459 0.952 0.208
Observations 25,152 25,226 25,172 25,296 25,035

Household characteristics
Has sewerage Use electricity for Number of people Number of rooms No bathroom
infrastructure lighting and cooking in the household

Gang territory -0.018 -0.103** 0.167 -0.588* 0.002
(0.030) (0.046) (0.112) (0.329) (0.003)

Mean of dep. var. 0.928 0.128 3.612 3.088 0.005
Observations 26,072 26,072 26,072 26,072 26,072

Dwelling characteristics Individual characteristics
Walls made Bare floor Years of Can read Speaks foreign
of concrete education and write language

Gang territory -0.031 0.005 -1.680*** -0.028** -0.159***
(0.025) (0.013) (0.602) (0.011) (0.055)

Mean of dep. var. 0.932 0.028 8.065 0.929 0.195
Observations 30,397 25,454 94,511 87,407 80,550

Standard errors in parentheses clustered by distance bins to either side of the boundary of gang territory.
*** p<0.01, ** p<0.05, * p<0.1
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