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Abstract

本篇論文中，我研究墨西哥毒品戰爭期間暴力犯罪率增加，對
男女就業決策之影響。我選擇使用MxFLS縱向調查，因為它與墨
西哥毒品戰爭同時發生，並使用MxFLS資料以及單個固定效果模
型。同時，我也兼顧個人和州際變數下，暴力就業決策的相關內
生特性、時不變特性，以及未觀察到的特性。由實驗結果得知，
暴力犯罪對就業決策的結果具影響甚重，但是，這種影響對於
不同的人也有是不同的影響程度。暴力犯罪的增加並不會影響男
性的就業決策；然而對於婦女而言，暴力減少了她們的工作可能
性，並減少了她們工作的星期數和小時數。

This study examines the impact of an unexpected surge in violent crime
on the labor behavior of women and men in the context of the Mexican
drug war. I exploit the longitudinal nature of the MxFLS survey and its
precise timing encircling the implementation of the Mexican drug war.
By using the MxFLS information combined with an individual fixed-
effects strategy, I consider potentially endogenous, time-invariant, un-
observed characteristics of states and individuals that may be correlated
with violence exposure and labor decisions. The results suggest that vi-
olent crime does have a powerful impact on the labor market outcomes,
though this effect is different for distinct groups of the population. Al-
though findings suggest that increases in violent crime do not change
men’s labor decisions, for women, the Mexican drug war-related vio-
lence significantly decreases their probability of joining the labor market
and reduces the number of weeks and hours they choose to work.
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1 Introduction

Violent crime has been a phenomenon recently enlarged in Mexico. After a decade of
steadily declining rates of violent crime, in the mid-2000s, homicides per capita nearly
tripled within just three years (2007-2010). According to numbers from the National
Institute of Statistics and Geography (INEGI), by the end of 2011, the number of homi-
cides increased to almost 23 deaths per 100,000 people (See Figure 1), approximately
four times the U.S. homicide rate. Moreover, the Institute for Economics and Peace
(IEP) estimates that the cost of violence in Mexico corresponds to USD 233,000 mil-
lion or 17% of the country’s GDP, not including intangible costs difficult to quantify.

Academics have widely discussed this sudden increase in violent crime, creating
a broad debate about its possible causes. While different hypotheses prevailed, the
preferred explanation attributes violence increases to the Government’s military strategy
against Drug Trafficking Organizations (DTOs) launched in late 2006, commonly called
the Mexican drug war.1

Correctly measuring the effects of violent crime on labor market outcomes is critical
to understanding the social and economic costs of violence. Moreover, the escalation
of drug-related violence in Mexico provides an appropriate framework to analyze the
impact of violent crime on labor market decisions.2 By identifying the direction and
magnitude of the violent crime impact on labor decisions, this paper contributes to the
literature on the effects of the unexpected and heterogenous drug-related crime surge in
Mexico on the labor market.

Nevertheless, studying the impact of violence on individuals’ labor decisions im-
poses some empirical challenges. First, the anticipated and non-random nature of vio-
lence can create a potential selection bias. Second, the intensification of violence may
be correlated to unobserved trends in regional characteristics, causing omitted variable
bias. Lastly, increases in violent crime usually happen concurrently with other events
that also influence the labor market, confounding most analyses of the relationship be-
tween violence and labor behavior.

1Until 2006, the Mexican Government relied on the eradication of marijuana and opium crops as a
strategy to combat drug trafficking. However, after late 2006, the approach to confront DTOs changed
when the Government implemented the Mexican drug war strategy. The Mexican drug war primary
purpose was to capture or kill DTOs’ leaders by executing a wide-reaching military deployment across
the country. However, the most notorious consequence of the Mexican drug war was a breakdown of the
DTOs’ structure that brought fragmentation and a subsequent increase in the number of existing DTOs
that began fighting among each other for territorial control. The war within DTOs pushed them to look
for additional funding sources to fight against their rivals; thus, the criminal organizations diversified
their range of activities to include extortion, kidnapping, human trafficking, and fuel theft, among other
crimes (Guerreo-Gutierrez, 2011).

2The new dynamic of violence in Mexico had a much more direct effect on society at large, and,
therefore on the economic behavior of individuals and households. The fear of being a target of DTOs
would induce behavioral changes that may impact individuals’ economic and labor decisions.

1
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To overcome these empirical challenges and effectively estimate the consequences
of violence on labor market decisions, I first rely on the unexpected nature of the surge
in violence caused by the Mexican drug war to counter the typically non-random aspect
of violent crime. Then, by using the MxFLS individual-level data collected before and
after the sudden increases of drug-related crimes in 2007 combined with state-level data
on violent crime rates for the same time period, I can adopt an individual fixed-effects
model as the primary empirical strategy. This approach allows individuals to act as their
own counterfactual by comparing their labor decisions during a low-violence period to
their labor decisions while experiencing high-violence levels. Furthermore, I take into
account potentially endogenous, time-invariant, unobserved characteristics of states and
individuals that may be correlated with violence exposure and labor decisions.

Estimates from the fixed-effects model show that violence increases have a negative
impact on individuals’ labor decisions. Exposure to a violent environment significantly
decreases an individuals’ probability to join the labor market and reduces the number
of hours they choose to work. From 2000 until the drug war implementation in Decem-
ber 2006, there was a reduction in the total crime rate of 14%. After 2006, however,
Mexico experienced an increase in the total crime rate of approximately 90%. Conse-
quently, my results suggest that an individual experiencing the drug war violence surge
would decrease their probability of joining the labor market by 2.25 percentage points,
contrary to the increase of 0.35 percentage points in their likelihood of being employed
before the drug war implementation.

Besides the direction and magnitude of the effects of violence on labor decisions, it is
also relevant to understand the possible channels through which violent crime changes
individuals’ labor choices. Brown and Velásquez (2017) argue that the fear of being a
victim of violent crime is the main mechanism affecting a person’s choice of participat-
ing or not in the labor market. To confirm this idea, I estimate an individual fixed-effects
model using the respondent’s subjective measure of fear reported in the MxFLS. The
findings suggest that fear of victimization is, as previous studies proposed, a channel
that triggers the decrease in the probability to join the labor market as a response to
increases in violent crime.

Furthermore, according to the theory proposed by Becker and Rubenstein (2011),
economic incentives shape the degree to which fear of victimization distorts choices.
Since people can learn to control their fear when it is in their long-run interest, the
authors argue that the willingness to control the fear depends on the final economic
costs and benefits. For this study, the theory implies that people with a weak attachment
to the labor market should experience a greater effect on their labor decisions during a
violence surge. Since the level of attachment to the labor market mainly differs by
gender and working formality status of individuals, I separately analyze women and

2
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men, and formal and informal workers.

Consistent with the theory, I find that individuals more weakly attached to the labor
market are the most responsive to violent crime. Specifically, exposure to a violent en-
vironment significantly decreases females’ probability of being employed and reduces
the number of weeks and hours they choose to work. The magnitude of this effect is
even greater for women working in the informal sector. Women experiencing the drug
war violence surge – a 90% increase in the total crime rate, would decrease their proba-
bility to participate in the labor market by 4.14 percentage points; and informal female
workers would reduce their likelihood by 9.81 percentage points. Conversely, violent
crime changes do not affect males’ decision to participate in the labor market nor af-
fect the number of hours or weeks they choose to work, regardless of whether they are
formal or informal workers. This difference highlights the disparity of the impacts of
violence between men and women and suggests that not differentiating by gender and
formality status may mask the different reactions among these groups.

The impact of violent crime caused by the Mexican drug war on individuals’ labor
behavior remains understudied. Moreover, most of the work related to the effects of
violence on labor outcomes uses aggregated and cross-sectional data and cannot con-
trol for potential selection problems. This study directly addresses this challenge by
exploiting the exogenous variation in the location, timing, and magnitude of the violent
crime increase and by using longitudinal data to capture individuals’ decisions before
and after the onset of the Mexican drug war. Relatedly, Velásquez (2020) makes one of
the few contributions to the literature on the labor market effects of the Mexican drug
war by examining the impact of intentional homicides at a municipal-level on labor
market outcomes of Mexican workers. In my analysis, I explore this same relationship
using different violence measurements and definitions, extend Velásquez’s sample to all
working and non-working individuals, focus on the state-level total crime rate impact
on men and women, and differentiate by formality status.

Furthermore, current research takes gender neutrality for granted, often considering
a male-centric analysis. Understanding the particular effects of violence by gender is
imperative in an already unequal society where any shock that disproportionally affects
women’s labor decisions should be considered a contributing factor to the gender gap
widening. Moreover, a country in which informality levels surpass Latin America’s
average by 11 percentage points needs to recognize the impact of violent crime on
informally-employed individuals’ labor decisions to design better public policies. It
becomes even more critical when we consider the effects of violence in addition to the
vulnerability of informal sector workers.3

3For many workers, informality means a lack of social protection, labor rights, and de-
cent working conditions; while for informal businesses, it means low productivity and lack of ac-

3
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This study offers two main contributions to the literature on the consequences of
the Mexican drug war caused violent crime on the labor market. First, it adds to the
existing literature by analyzing the causal effects of violent crime on individuals’ la-
bor decisions, which has not been a subject of proper attention. To date, the litera-
ture mostly suggests that violent crime has a negative impact on labor market activity
(Dell, 2015; Basu and Pearlman, 2018; Velásquez, 2020); however, there is not a clear
consensus about its magnitude and direction. Second, to shed light on violent crime’s
specific effects on distinct groups of the population. Few studies have analyzed its ef-
fects on labor choices differentiating by gender, job type and age; in this study, I stratify
the sample by gender, age, and formality status to capture crucial differences in deciding
whether to join the labor market.

The next section covers the existing literature regarding the diverse effects of vio-
lence in the Mexican and other countries’ labor markets. Section 3 provides an overview
of Mexican drug war-related violent crime and Mexico’s labor market characteristics.
Section 4 describes the data and sample used in this study. Section 5 discusses the
empirical strategy. Section 6 presents the results and the leading-values test outcomes.
Section 7 concludes.

2 Literature Review

2.1 Violent Crime and the Mexican Labor Market

A novel body of literature has analyzed the consequences of violent crime on the Mex-
ican labor market supply and demand, yet the effects remain unclear. On the sup-
ply side, individuals’ perceived fear and concerns result in a reluctance to join the
labor market (Dell, 2015; Velásquez, 2020) or other general activities of their envi-
ronment (Becker and Rubinstein, 2011). Additionally, an increase in illegal but prof-
itable jobs may reduce the individual’s willingness to participate in the legal labor mar-
ket (Basu and Pearlman, 2018). In contrast, labor supply can rise if members of a
household join the labor force to offset a decline in family income, i.e., if the earn-
ings of the household head decrease due to a shock resulting from violence (Cunning-
ham, 2001; Brown and Velásquez, 2017).

Labor demand can also change due to violent crime, and the direction is likewise
inconclusive. On the one hand, it may decline if businesses harmed by violence reduce
their investments, downsize, go out of business, or never enter the market. The reduc-
tion of pedestrian traffic due to fear may also affect businesses in previously prolific

cess to financing (Bonnet et al., 2019).

4
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shopping areas. On the other hand, labor demand may increase due to an economic
boost caused by excessive spending of disposable income obtained from illegal activi-
ties (Velásquez, 2020).

Among the literature on the consequences of the growing violence in Mexico, few
studies address the impact on individual labor outcomes. Although the economic costs
of violence are just briefly discussed in her work, Dell (2015) made the first contri-
bution. By using a regression discontinuity design, she identifies a causal relationship
between the sudden increases in violent crime and the electoral victories of the National
Action Party (PAN) candidates for municipality mayors. Moreover, she finds that in-
creases in violence reduce female labor participation and male earnings in the informal
sector. By contrast, Dell identifies an insignificant impact on workers in the formal
sector.

In a more extensive study on the impact of drug trafficking violence on the labor
market, Velásquez (2020) finds similar results. By using longitudinal data from the
MxFLS, she spots that the surge in violent crime has negative labor consequences for
self-employed workers. Her results suggest that self-employed men experience a sig-
nificant reduction in their earnings while self-employed women decrease their worked
hours or leave their jobs entirely. In contrast, outcomes for waged-employed work-
ers show insignificant changes. Furthermore, the negative impact on the self-employed
women supports the idea that self-employed individuals, who have a weaker attach-
ment to the labor market, are the most responsive to increases in violence. Since self-
employed workers are the direct victims of extortion and, at the same time, the group
with the highest chance to participate in the informal sector, Velásquez proposes that
the mechanism behind the negative impact on labor participation is the sense of victim-
ization caused by fear.

The repercussions of excessive violence are differently perceived among diverse
groups. Gender, level of education, marital status, and household role are some of the
characteristics that define the direction and magnitude of violent crime on an individ-
ual’s labor response. Taking this into consideration, Basu and Pearlman (2018) examine
the impact of homicides on employment for the Mexican case. They use quarterly data
from the Mexican National Survey of Occupation and Employment (ENOE) and ap-
ply an instrumental variables strategy by using the length of federal toll-highways as
an instrument of homicides interacted with the amount of cocaine seized in Colombia.
Their results suggest that homicides reduce employment only for young males and fe-
males, or non-household-heads. Namely, violence exclusively modifies the behavior of
individuals with a weak attachment to the labor market. Additionally, outcomes reveal
that employed people increase their worked hours, but their monthly income remains
unchanged.

5
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2.2 Violent Crime and the Labor Market in Other Countries

Besides the abovementioned studies focused on the Mexican case, scholars targeting
diverse countries have also made relevant contributions to the literature. For instance,
Shemyakina (2011) analyzes the effects of the Tajikistan civil war on education and
labor market outcomes for women and men. Her research uses difference-in-difference
to measure the long-term conflict’s economic impact after Tajikistan’s independence in
1991. The results suggest a decline in female educational attainment combined with an
increase in their labor participation. Nonetheless, the conflict had insignificant effects
on men’s outcomes. Hamermesh (1999) shows evidence from the U.S. by studying
the impacts of crime on work trends. Connecting household data on work timing from
1973 to 1991 to FBI crime reports, he finds that high homicide rates in metropolitan
areas discourage individuals from working evening and night shifts and encourage them
to work morning shifts instead. His main argument is that criminal activity inflicts
negative externalities on the labor market, mainly because the individual’s fear of crime
generates deviations from the optimal working time patterns.

Continuing on to the impact of violence on firms, Collier and Duponchel (2013) use
the World Bank 2007 Employers’ Survey to analyze the case of Sierra Leone, which
experienced a violent civil war from 1991 to 2002. Their hypothesis suggests that,
during a conflict, violence negatively impacts production through technical regress; and
demand due to a decrease in income. The results show that by 2006, the conflict’s
intensity reduced firms’ size, confirming the authors’ assumption.

Colombia has been a subject of extensive research related to violence literature. For
example, Bozzoli, Brück, and Wald (2013) examine the impact of violent conflict on
self-employment. Their results show that increments in the displacement rate due to
violence increase the self-employment rate and sharply reduce the hourly income for
self-employed workers. Furthermore, Fernandez, Ibanez, and Peña (2014) find that as
a response to violent shocks, households in rural Colombia decrease the time spent
on agricultural work and increase their supply of labor to non-agricultural activities.
However, the labor market cannot completely assimilate the additional labor supply
making women unable to find jobs in the formal market and increasing the time men
dedicate to household chores and leisure.

6
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3 Background

3.1 Mexico’s Violence Frame

In Mexico, criminal organizations’ primary role is to transport illicit drugs into the
United States, the largest cocaine market in the world (UNODC, 2010). Due to the
geographical proximity between the two countries, Mexico has been a strategic location
for drug trafficking. As the demand for cocaine increased in the United States in the
1970s, criminal organizations started to grow and represent a powerful influence in
Mexico. Furthermore, since the Andean states are the largest cultivators of cocaine,4

Mexico nowadays primarily plays the intermediary role connecting South American
cocaine suppliers with consumers in the United States.

The Mexican drug war broke out in December 2006, when the conservative National
Action Party (PAN) assumed command of the Government and initiated a war against
DTOs as a measure to mitigate illegal-drug related activities. The main distinction of
the new approach to eradicating drug trafficking compared to former initiatives was the
use of militarized force to capture DTOs’ leaders (Calderón et al., 2015). To accom-
plish this strategy, the Government deployed thousands of military, navy, and police
troops to different states in late 2006. By 2011, there were approximately 45,000 troops
involved.5 While the Mexican drug war aimed to reduce violent crime and stabilize the
country, it fortuitously increased the total crime rate, especially in states intervened by
military forces. This unanticipated effect resulted from the capturing of DTOs’ leaders
since it created a power void and encouraged competition among rival blocks over the
control of specific regions.

As the number of rival blocks competing among each other increased, the violence
within DTOs got stronger. More DTOs were fighting to obtain control of the same
critical territory. Consequently, numerous states with low crime rates and no presence
of organized crime became affected by DTOs’ incidence and increases in drug-related
violence.

Moreover, the war within DTOs required them to look for additional funding sources
to combat their rivals. Thus, drug trafficking organizations expanded their criminal ac-
tivities to include non-drug-related offenses such as assault, robbery, and kidnapping.
By doing so, the violence landscape in Mexico changed; the gruesome nature of these
crimes, the lack of trust in the state’s institutions, and police corruption triggered un-
usual levels of fear and concern among the society (Velásquez, 2020).

4Colombia being the largest producer in the world (UNODC, 2006).
5The annual cost of the Mexican drug war was about 9 billion USD, nearly as high as the Govern-

ment’s expenditure on social development (Dell, 2015).

7
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The consequences of this new violence’s dynamic shaped many possible channels
through which the economy and, therefore, the labor market could be disturbed. Given
that the impact of violence on emotions is pernicious and the influence of fear distorts
the perception, altering the decision-making processes of individuals (Becker and Ru-
binstein, 2011), the increased rate of violent crime may influence individuals to modify
their labor decisions due to the fear of being physically harmed or financially damaged
by criminal groups operating in their community. Victimization surveys in Mexico
corroborate this behavior by revealing that the percentage of adults feeling their state
of residence is unsafe increased from 5.4% in 2004 to 65% in 2009, while the per-
centage of people considering their workplace unsafe also rose from 13.7% to 19%
(Benyishay and Pearlman, 2013).

These increases in the sentiment of victimization could increase the Mexican drug
war costs if it triggers behavioral changes like reducing worked hours or school atten-
dance. For instance, the National Survey on Insecurity (ENSI) for the year 2009 unveils
that half of the individuals stopped going out during nighttime due to increased vio-
lence, while 15% stopped using public transportation, eating out, and attending public
events (Benyishay and Pearlman, 2013).

3.2 Labor Market Structure

The Mexican labor market is defined by a stable and relatively low labor force participa-
tion compared to other Latin American countries. Just in 2020, 63.6% of the total pop-
ulation between 15 and 64 years-old were participating in the labor force (STPS, 2020).
Moreover, the unemployment rate has been somewhat low during the last two decades,
reaching 3.4% by the end of 2019, 1.9% lower than the world’s average, and 4.6% lower
than Latin American’s average (ILO, 2020).

Furthermore, employment and labor force participation differ significantly between
men and women and among age groups. Labor participation for women between 20
and 64 years-old has increased over the last decades, from 66.52% in 2000 to 71.5%
in 2019. However, it remains below the men’s participation rate of 82% in 2019. The
employment rate for women within the same age group is 44.64%, also lower than the
77.1% for men in 2019 (Henry and Fraga, 2019), while men’s earnings were 18.8%
higher than women’s (ILO, 2020). Additionally, in 2018, the gender wage gap was
more pronounced for self-employed workers at 44%, and highly educated individuals
with a 33% differential (OECD, 2020).

Despite the relatively low unemployment rate, Mexico does not offer a national sys-
tem of unemployment insurance. Many scholars recognize this factor as a potential
trigger of informality. In this sense, informality has been a significant issue in Mexico
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over the last two decades. In 2019, approximately 57% of the labor force worked in the
informal sector, just slightly above Latin America’s average and considerably exceeding
the informality levels in developed countries. In Mexico, employment in the informal
sector is extensive among the general society; while it is most prevalent in low-skilled
workers and vulnerable people, educated or well-payed workers also participate in the
informal labor market (OECD, 2019).

Moreover, Mexican states present notable differences in employment and informal-
ity rates. In 2017, the unemployment rate fluctuated between 7.3% in Tabasco to 1.4%
in Guerrero and other southern states. Informality follows the same pattern. It varies
considerably from low rates in the northern states of Chihuahua and Coahuila (37%
each) to higher rates in the central and southern states of Guerrero and Chiapas (78%
each) (Romero and Ortiz, 2019).

Hence, informality is widely found among people of different educational levels, in
all geographical areas, and across jobs with low and high wages. This wide-reaching
predominance displays a duality in the labor market that permeates the whole Mexican
economy by reducing productivity and economic growth (Alvarez and Ruane, 2019). In-
formal employment can be recognized as a problem since it also aggravates inequality
and encourages social segregation (ILO, 2015). For instance, a person informally work-
ing does not have sufficient job security nor access to social benefits and does not re-
ceive proper training opportunities at their workplace (UNDESA, 2020).

Despite specific arrangements or employment contracts, people in Mexico tend to
work long hours. Mexican workers invest around 2,137 hours per year working, 385
hours more than the OECD average in 2019. Still, the annual average wage is compar-
atively low (around USD 17,000 PPP in 2019) and has remained constant during the
last two decades (OECD, 2019). Additionally, the average wage varies notably among
states. Workers in Mexico City and northern states perceive monthly wages ranging
between MXN 7,500 and 8,500 (Mexican pesos), while the average monthly wage for
southern states like Chiapas and Oaxaca remains under MXN 4,500 (OECD, 2019).
Differences between wages in rural and urban areas also prevail, where average wages
are three to four times higher for individuals working in cities (Romero and Ortiz, 2019).

4 Data and Sample

For this study, I collect data from four sources. First, I use criminal activity information
from the National Institute of Statistics and Geography (INEGI) and the Office of the
Mexican Attorney-General (PGR). I use the INEGI monthly reports on the number of
intentional homicides in Mexico at a state level, and the PGR data for the number of
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violent burglary, robbery, and aggravated assault cases, all of them recorded annually at
a state level. I use the total number of the abovementioned crimes per state in conjunc-
tion with population data from the National Population Council (CONAPO) to create
an annual violent crime rate per 100,000 people.

Then, I link the previously constructed violent crime rate to the MxFLS, a rich lon-
gitudinal survey representative of the Mexican population that compiles broad demo-
graphic and socioeconomic characteristics started in 2002. The MxFLS ideally captures
a general picture of Mexico’s environment by recording information surrounding the
sudden increase in violent crime. The first follow-up of the survey occurred between
2005 and 2006, a time with relatively low levels of violence, while the second follow-up
was conducted from 2009 to 2013 when the levels of crime spread exponentially.

4.1 Measuring Violence

For this empirical exercise, I use data regarding four types of violent crime. First, I build
a state-level rate of intentional homicides per 100,000 people by collecting the reported
annual numbers of intentional homicides from INEGI and using the total population
figures from CONAPO. Then, using data from PGR and CONAPO, I constructed a rob-
bery rate per 100,000 people by combining annual violent burglary cases and robbery
cases in each state as a supportive measure of violence. Similarly to the robbery rate,
I used annual aggravated assault cases and population data to create an aggravated as-
sault rate per 100,000 people for each state. Lastly, I combined the three previously
constructed violence rates to create a total crime rate to serve as the principal indicator
of violent crime.

In this study, I use the definition of violent crime haped by the U.S. Department
of Justice.6 Thus, violent crime refers to those offenses which involve force or threat
of force against a victim and is composed of four offenses: murder and nonnegligent
manslaughter, forcible rape, robbery, and aggravated assault (Douglas et al., 2013).
Three out of these four criminal offenses are used to construct the total crime rate
mentioned before,7 resulting in a more comprehensive indicator of the drug violence
behavior.8

6Although the way of classifying the concept of violent crime varies among countries.
7In this study, I do not include the forcible rape rate, although it is part of the definition of violent

crime. I omit it because the triggers and mechanisms of this type of offense are different from those in
drug-related violent crime.

8The homicide rate expressed as the number of intentional deaths per 100,000 habitants has been
the preferred measure of violence in the literature. The finality of death and the difficulty of “hiding a
body” secure the homicide rate as an indicator with a small underestimation problem (Shrader, 1999).
However, a measurement error is still possible, and the homicide rate could bias any empirical estimation
if homicide cases are not accurately reported to the authorities.
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4.2 The Mexican Family Life Survey

The MxFLS includes information on approximately 8,440 households and 35,600 in-
dividuals from 16 of the 32 Mexican states. It has been developed and managed by
researchers from the Iberoamerican University (UIA, per its name in Spanish) and the
Center for Economic Research and Teaching (CIDE, per its name in Spanish) in collab-
oration with researchers from Duke University in the United States. The year 2002 is
the MxFLS baseline, and the main goal of the survey is to keep track of all the baseline
respondents and their children born after 2002. This group of individuals is considered
the panel respondents and will participate in the two consecutive follow-ups.

Furthermore, the MxFLS holds many useful characteristics for analyzing the con-
sequences of the Mexican drug war among the population. As I pointed before, the
first follow-up of the survey (MxFLS2) occurred in 2005-2006, and the second one
(MxFLS3) in 2009-2013. The MxFLS1 and MxFLS2 display data from respondents
living during a period of “normal” levels of violence, while the MxFLS3 shows infor-
mation of respondents living during a period of high levels of violent crime (See Fig-
ure 2). The set-up of the MxFLS allows me to compare the information provided by the
same respondent in periods of both low and high violence levels, while the longitudinal
nature of the survey permits the control for unobserved time-fixed characteristics.

Another helpful aspect of the MxFLS is the abundance of information about its
respondents. The data includes questions about the social, economic, and health status
of the surveyed individuals. The questions cover segments related to labor history,
educational level, mental and general health history, fertility history, migration, and
marriage history for adult respondents. Additionally, the MxFLS includes household-
level data. One family member reports the socio-demographic information of each
household member, household expenditures, and household economy.

Although the nature of the MxFLS and its rich contents are quite suitable for this
study, the benefits of using longitudinal data depend on the extent to which the re-
spondent’s baseline is successfully re-interviewed in the two successive follow-ups.
Moreover, attrition can be a critical problem in longitudinal studies. Fortunately, the
MxFLS has low attrition levels. For the first and second follow-up, about 89% of the
respondents were successfully re-interviewed.

11
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4.3 Sample Selection

My sample consists of all individual between 15 and 80 years old, successfully con-
tacted in the three MxFLS waves.9 For this reason, the usual age range of 15 to 65 has
been extended to include those up to 80 years old. I allow working and non-working re-
spondents in the sample considering that information about their decision to eventually
join the labor market can be relevant for the results.10 From the MxFLS1 baseline sam-
ple of 35,000 respondents, I excluded individuals who died between the survey waves,
individuals who migrated to the United States, and respondents that did not continue
the follow-ups for the subsequent surveys. In MxFLS2 and MxFLS3, new household
members joined the surveys. I discarded these new members from the sample since they
were non-panel respondents in the MxFLS1 or MxFLS2. After deleting observations
with missing or dubious information, 10,928 male and female individuals and a total of
32,784 observations remained.

State-level crime rates (total crime, homicide, robbery, and aggravated assault) were
assigned to each individual in the MxFLS sample, subject to the individual’s state of
residence and the MxFLS interview date. Interviews were carried from mid to end
2002, late 2005 to mid-2006, and mid-2009 to late 2012. Due to expected delays in
the response to violence, I assign crime rates from a year before the MxFLS interview
date. From a total of 32 states in Mexico, the MxFLS baseline was conducted in 16
of them.11 Including respondents that changed their state of residence for subsequent
MxFLS follow-ups, a total of 22 states are covered in my sample. Conducting this
study at a more disaggregated level of analysis, such as at the municipality-level, would
provide more accuracy about local variations of the impact of violent crime on labor
decisions; however, criminal activity data is only available at the state-level of analysis.

4.4 Descriptive Statistics

Table 1 shows the descriptive statistics for the sample. I examine three primary la-
bor dependent variables: worked last year, which is a dummy variable equal to 1 if
the respondent worked during the 12 months before the interview, and zero otherwise;
the average number of weeks worked during the 12 months before the interview; and
the average number of hours worked per week during the 12 months before the in-

9Financial incentives that allow worker’s retirement are an important determinant on the decision to
stop participating in the labor force, however, in Mexico the pension system is less generous than in
developed countries. Because of the lack of income and financial resources, elderly individuals are more
likely to continue working (Van Gameren, 2008).

10In correspondence to the labor force participation definition.
11The 16 states included in the MxFLS baseline are Baja California Sur, Ciudad de Mexico, Coahuila,

Durango, Guanajuato, Jalisco, Mexico, Michoacan, Morelos, Nuevo Leon, Oaxaca, Puebla, Sinaloa,
Sonora, Veracruz, and Yucatan.
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terview. Here, the variable worked last year does not denote labor force participation
since respondents who said they did not work in the past 12 months are not necessarily
looking for work. From the total sample, about 51% of the individuals living in states
with below-average crime rates have worked during the 12 months before the interview.
Likewise, 50% of the respondents living in states with crime rates higher than the mean
have been working during the year prior to the survey. The average number of weeks
worked during the last year is 24 for individuals in low-crime states and 25 weeks for
individuals in high-crime states. The average number of hours worked per week in
low-crime states is 22, while in high-crime states is 23.

I include individual, household, and state-level controls in the model. Individual-
level controls are age, gender, marital status, years of education, whether or not the
respondent is the head of the household, whether or not the head of the household
head is female, and whether or not the individual has relatives in the United States.
Table 1 suggests that individuals living in states with a higher total crime rate are, on
average, more educated, more likely to have relatives in the U.S. and, less likely to be
informal workers (Velásquez, 2020). This pattern emphasizes the importance of using
longitudinal data that evidences the diverse characteristics of individuals living across
different locations. As a macroeconomic independent variable, I use the annual GDP
per capita at a state-level to control for any possible effects of the 2007-2008 financial
crises on the labor outcomes. Data suggests that states with higher GDP are also states
with higher total crime rates.

Additionally, the individual’s perception of violence is registered in a series of ques-
tions in the MxFLS. I use as central variables whether or not the respondent feels fear of
being assaulted, whether or not they feel fear of being assaulted at night, and whether
or not they feel more unsafe going out at night than five years ago. Table 1 shows
that individuals’ fear dramatically increased between the second and third waves of the
MxFLS in specific states, supporting the notion that the increases in violent crime were
unanticipated and unrelated to previous trends.

5 Empirical Strategy

This study aims to understand individuals’ labor responses due to exponential increases
in violent crime caused by the Mexican drug war. By using a longitudinal survey com-
paring the same respondent over periods of low and high violence intensity, I adopt
an individual fixed-effects model as the main empirical strategy and include temporal
and geographical crime rate variations between 2002 and 2012. The underlying intu-
ition for using an individual fixed-effects strategy is that respondents can act as their
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own counterfactual by comparing their labor decisions during a low-violence period to
their labor decisions while experiencing high violence levels. Hence, the premise is that
each respondent’s labor behavior before the Mexican drug war implementation is a fair
counterfactual for what their behavior would have been after 2007 in the absence of an
increase in violent crime.

Moreover, identifying the impact of violent crime on labor market outcomes is not
straightforward since confounding factors can interfere in a simple analysis of the rela-
tionship. For instance, increases in violent crime rates usually coexist with other events
that also affect the local economy and the labor market behavior; these events may alter
an individual’s labor decisions even in the absence of any actual causal effect of violent
crime on labor choices.

Furthermore, an important factor to consider is the omitted variable bias that may
arise from not considering the effect of unobserved, heterogeneous characteristics of
states and individuals on labor decisions and their correlation with the violence trend.
These unobserved characteristics, such as the economic performance of a state (and
other confounding factors), may directly affect an individuals’ labor decisions. At the
same time, a states’ violence trend may be dependent on its economic performance.
Such omitted variable bias is an inconvenience since it can lead to underestimating or
overestimating the impact of violent crime on labor decisions.

To correctly identify the effects of violent crime on labor outcomes, I use a fixed-
effects model as an empirical specification. This strategy ensures cleaner findings by
eliminating unobservable state and individual’s time-invariant characteristics that may
create endogeneity. I estimate the individual fixed-effects strategy in the following re-
gression:

yi jt = βVjt + γ ′Xi jt +δ ′Z jt +θt +λ j +µi + εi jt (1)

Individuals are indexed i = 1, . . . ,N. They are observed once per period t = 1, ...,Ti

in state j = 1, ...,J. yi jt is the outcome of interest, and it refers to the labor market
behavior of individuals who already were of working-age (15-80) during the MxFLS1,
expressed as a binary variable which indicates whether or not the respondent worked
during the 12 months before the interview. The other two outcomes refer to the number
of weeks worked by an individual over the last 12 months, and the average hours worked
during a week over the last 12 months.

The violence variable is represented by Vjt which denotes the logarithm of the total
violent crime rate at a state-level 12 months before the MxFLS interview date. Xit is
a vector of individual time-varying characteristics that includes marital status, years
of education, household status, and whether or not the respondent has relatives in the
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United States. Z jt is a vector of state time-varying characteristics conformed by the
annual GDP at a state level. θt captures the year fixed-effects, λ j captures the state
fixed-effects, and µi captures the individual fixed-effects. If the time, state or individual
fixed-effects are correlated with the violence covariates Vjt , then omitting θt , λ j or µi

will lead to a biased estimate of the violence effects, β .

The proposed fixed-effects model allows to eliminate bias from unobservables that
change over time but are constant in states and individuals (θt), and it controls for
factors that differ across states and individuals but are constant over time (λ j and µi,
respectively). The year fixed-effects θt captures unobserved temporal situations, such
as economic events, that occurred during some but not all of the studied years; these
unobservables that change over time would affect all individuals in all states. The state
fixed-effects λ j captures the unobserved factors in a given state that affect its residents’
labor decisions; these factors are time-invariant during the studied years. The individual
fixed-effects µi captures unobserved inherent characteristics of an individual that influ-
ence their labor decisions; these do not change over time and also do not change with
the state of residence.

The abrupt change in the violence trend after the Mexican drug war across states
is crucial to establishing a relationship between violent crime and labor decisions. My
identifying assumption proposes that in the absence of the Mexican drug war strategy,
each individual’s labor decisions would be constant over time (common trends assump-
tion). Therefore, I assume the crime rate trend to be random and not correlated to any
unobserved events; following the fixed-effects assumptions, I consider extreme exo-
geneity so that the idiosyncratic error εi jt is not correlated with changes in the crime
rate or with any of the explanatory variables.

The fixed-effects model appears to be a useful tool if we think that there are unob-
served variables such as individuals’ inherent abilities or the states’ characteristics that
affect all its residents, and unobserved variables such as economic events on the same
date as the MxFLS year. After controlling for individual, state, and year fixed-effects,
and observable time-varying individual and state characteristics, I can accurately mea-
sure violent crime’s causal effect on labor decisions.

Finally, a factor to consider when estimating the effects of violence on labor out-
comes is the possible systematic responses to violent crime. Given the increase in
violence in certain states, it is reasonable to think that some individuals will choose
to migrate to less dangerous regions. In this sense, non-random migration can be a
potential problem since it would affect the estimation of violent crime’s effect on labor
decisions. To deal with potential selective migration, I use an intent-to-treat approach.12

12It is difficult to assume that selective migration can be completely ruled out from the analysis. Even if
violence escalation affects migration decisions, destination choices may be related to unobserved factors.
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For the cases where respondents migrate after the violence escalation in 2007, I assigned
the total violence rate based on the state of residence in the first wave of the MxFLS
rather than the current state. By fixing respondents to their location before the violence
increase, the correlation between increases in the crime rate and migration should not
impact the respondent’s assigned total crime rate.

6 Results

In this section, I first estimate the effects of violent crime on labor decisions using
an individual fixed-effects model and differentiating by gender and formality status
using the same strategy. After that, I repeat the analysis by age group. Following
this, I explore the potential mechanisms triggering the causal effect of violent crime on
labor market outcomes. Finally, I present a leading-values test to support my empirical
design.

6.1 Main Results

Table 2 displays the results of analyzing the impact of the total crime rate on labor
market outcomes.13 Panel A includes as a dependent variable the participation of the
respondent on the labor market for the 12 months before the interview, Panel B displays
the number of weeks worked for the 12 months before the interview, and Panel C shows
the average number of hours worked per week for the 12 months before the interview.

To illustrate the relevance of controlling for individual and regional heterogeneity, I
first present the results of a model without fixed-effects. Column (1) contains a simple
OLS estimates, where the estimate treats λ j and µi are part of the error term. Column
(2) contains both time and state fixed-effects, and Column (3) includes the full set of
state, time, and individual fixed-effects. Estimates for the model with the full set of
fixed-effects and socio-demographic controls are shown in Column (4).

The OLS estimates in Column (1) suggest an insignificant effect of the total crime
rate on the labor market outcomes for the three panels. Since the strict exogeneity as-
sumption for the OLS estimator is different from that on the fixed-effects estimator,
these findings are unsurprising. The model probably fails to account for individual and
regional heterogeneity, inaccurately estimating the impact of the total crime rate on la-

If this is the case, it will lead to assigning an improper total violence rate to individuals that migrated;
this situation could bias my analysis if I do not use an intent-to-treat approach.

13Estimates for the impact of violent crime on labor market outcomes disaggregated by crime type are
shown in Table 3. Overall, results from the effects of homicide, robbery, and aggravated assault rates
separately do not show significant impacts on labor outcomes.
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bor market outcomes. Columns (2) to (4) include fixed-effects estimations in stages,
first adding state and time fixed-effects and then individual fixed-effects. Columns (3)
and (4) that include individual fixed-effects share similar results. Both models indicate
a negative impact of the total crime rate on the labor market outcomes. However, the
intensity of the effects is slightly higher in Column (3), a model without the socioeco-
nomic controls.

Column (4) shows the estimates for Equation 1. Results from Panel A indicate that
the decision to participate in the labor market is negatively affected by increases in
the total crime rate. From 2000 until the drug war implementation in December 2006,
there was a reduction in the total crime rate of 14%. After 2006, however, Mexico
experienced an increase in the total crime rate of approximately 90%. Column (4) es-
timates suggest that an individual experiencing the drug war violence would decrease
their probability of joining the labor market by 2.25 percentage points, contrary to the
increase of 0.35 percentage points in their likelihood of being employed before the drug
war implementation. Similarly, Panel C shows a negative impact of violence on the av-
erage hours worked per week. Considering the actual increase of 90% in the total crime
rate, individuals will experience a reduction of 1.6 hours worked per week, contrary to
the addition of 0.25 hours worked per week that an individual would experience before
the drug war.

6.2 Gender and Formality Status

Violence may affect an individual’s decision to join the labor market through diverse
mechanisms. The effects are likely to differ for women and men if violence dynamics
produce gender-heterogeneous responses. For example, violent crime against women is
more brutal and personal. While most homicides involving male victims are caused by
guns, female deaths are further hideous – suffocation and stabbing are the most common
types of female homicide (Velásquez, 2020). Thus, in addition to the general model that
includes all individuals, I estimate Equation 1 separately for men and women.

Table 4 includes the individual fixed-effects estimates by gender and informality
status to identify an individual’s level of attachment to the labor market. It is important
to make this differentiation since the response to violence may be conditional on the
level of attachment. Results in Columns (1) and (2) indicate the participation in the
labor market of men and women, respectively. From Column (1), I find no evidence
that violence leads to a change in men’s decision to participate in the labor market. This
result implies that men’s level of attachment to the labor market is stronger and not
easily affected by changes in the crime rate.

Column (2) in Table 4 shows the results for women. Panel A suggests that exposure
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to increases in violence negatively affects women’s decision to participate in the labor
market. Women living in a state facing a 10% rise in the total crime rate would decrease
their probability of being employed by 0.46 percentage points. Considering the actual
increase of 90% in the total crime rate, women will experience a reduction of 4.14
percentage points in their probability of joining the labor market. Contrastingly, before
the drug war implementation, when the total crime rate decreased by 14% on average,
women would increase their likelihood of being employed by 0.64 percentage points.
Likewise, Panel B indicates that the number of weeks worked by women drop by 2.5
weeks worked per year when experiencing a 90% increase in violent crime, compared
to the addition of 0.38 weeks worked per year that women would experience in the
absence of the drug war. Supporting these results, Panel C shows that a 90% rise in the
total crime rate is associated with an average decline of 3.45 hours worked per week,
opposite to the increase of 0.54 hours worked in the absence of the drug war.

From the results in Columns (1) and (2), we can identify that the escalation of vio-
lence after 2006 had a distinct impact on women’s labor market outcomes. While male
labor participation was not affected, the female population experienced a decrease in
the likelihood of joining the labor market and a reduced number of hours and weeks
worked. This discrepancy between men and women may be explained by the tradi-
tional roles assigned to each gender. For instance, the opportunity cost of leaving the
labor market might be lower for women since, generally, they are not the head of the
household or the primary income earner. The level of attachment to the labor market
of men seems to be stronger than that of women. Therefore, I can infer that violence
enlarges the labor gender gap in Mexico.

Informal workers may also perceive violence differently than formal workers; con-
sider the elevated exposure to violence and socioeconomic vulnerability associated with
individuals working in the informal market. These workers are at an increased risk of
being victims of violent crime due to their occupation being performed on the streets
(i.e., street vendors, waste pickers). Additionally, plenty of non-formal workers in
Mexico exhibit a low socioeconomic status; their risk of victimization may be further
increased by a higher reliance on public transportation or the inability to hire home-
protection services (Women UN, 2019). For this reason, I develop two separate models
based on the formality status of the respondents categorized by gender. The results are
displayed in Table 4.

In 2003, the ILO defined the concept of informal employment as all remunerative
work that is not registered, regulated, or protected by existing legal or regulatory frame-
works. According to the ILO, informal workers do not have secure employment con-
tracts, workers’ benefits, social protection, or workers’ representation. Following this
concept, any respondent in the sample will be considered an informal worker if they
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directly report being one, if they don’t have employer-sponsored health insurance, or
in the absence of an employment contract. Columns (3) and (5) in Table 4 provide the
results for informal male and formal male workers, respectively. Here, we see consis-
tent results to those in Column (1). Regardless of whether men are formal or informal
workers, changes in violent crime do not affect their decision to participate in the labor
market, nor affect the number of hours or weeks they choose to work. Also agreeing
with earlier results, estimates in Column (4) suggest that changes in violence have a neg-
ative and significant effect on informal female workers’ labor participation decisions.
Considering the actual increase of 90% in the crime rate, informal female workers will
experience a reduction of 9.81 percentage points in their probability of joining the labor
market, compared to the increase of 1.52 percentage points in their likelihood of being
employed in the absence of the drug war.

Overall, the outcomes of Columns (3) to (5) in Table 4 highlight the heterogeneity
in the labor responses to violence by gender and formality status. Noticeably, women
in general, and those specifically working in the informal economy, are the most ad-
versely impacted by increased violent crime. While men working in the non-formal
sector do not show any effects on their labor behavior under increased violence levels,
informally-employed women experienced a non-irrelevant decrease in their probability
to stay employed. Furthermore, women working in the informal market are negatively
affected by a larger magnitude than women working in the formal sector. Two main rea-
sons can explain this difference in the outcomes between formal and informal female
workers. First, women working in the informal economy tend to have more flexibility
to adjust their work schedules than formal workers; this facilitates changes in their labor
decisions in response to safety concerns. Second, informal workers are more exposed
to crime. Many women working in the informal market have less access to prevention
and deterrence tools and may work in areas more frequently attacked by criminals. For
example, street vendors are more likely to be affected by violent crime while they are
working than office workers. Though I do not know the exact channels through which
violent crime affects labor decisions, the results suggest that increases in violent crime
have significant and negative effects on women’s labor market behavior, particularly
among the informal workers.

6.3 Age Groups

Table 5 provides estimates for Equation 1, differentiating by age group. Column (1)
shows the results for younger individuals (15 to 35 years old) and indicates that violent
crime does not affect their decision to join the labor market or the hours and weeks
they choose to work. When analyzing the findings for older age groups in Columns
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(2)-(5), however, changes in violence appear to have a significant and negative effect
on the labor market behavior. For instance, individuals between 35 and 50 years old
experienced a decrease in their probability of joining the labor market by 0.49 percent-
age points when the total crime rate increases by 10%. Considering that the average
increase in the violent crime rate between 2002 and 2013 was approximately 90%, the
results suggest that individuals between 35 and 50 years old experiencing the drug war
violence surge would decrease their probability of joining the labor market by 4.41 per-
centage points. Furthermore, the 50-65 age group shows a decline of 0.97 percentage
points in the probability of joining the labor market when the total crime rate increases
by 10% and, a reduction of 8.7 percentage points in the probability of joining the labor
market considering the actual 90% increase in the total crime rate. The oldest age group
appears to be the most negatively affected by changes in violent crime. Again, under
a 10% increase in the total crime rate, individuals between 65 and 80 years old reduce
their likelihood of participating in the labor market by 1.06 percentage points. When
experiencing an increase of 90% in the total crime rate, older individuals decrease their
probability of joining the labor market by 9.5 percentage points.

These discrepancies between young and old adults confirm that age is an important
factor in the perception of violent crime. As the literature suggests, older individuals
are more afraid of becoming victims of crime than younger individuals (Weinrath and
Gartrell, 1996; Lamnek, 1992; Salem and Lewis, 2016). Namely, older people who
feel more fear show a negative impact of violent crime on their probability of joining
the labor market. Contrastingly, younger people who feel less fear show no effects of
violent crime on their probability of joining the labor market.

6.4 Potential Mechanisms

The fear of being a victim of violent crime may be a potential mechanism modifying in-
dividuals’ labor behavior. To analyze if the fear of victimization is a mechanism driving
the negative impact of violent crime on individuals’ labor decisions, I estimate Equation
1 differentiating by gender and self-reported indicators of fear included in the MxFLS.
Results are displayed in Table 6. Columns (1) to (12) show the estimates for women
and men for all three violence indicators, sequentially. Columns (1) and (2) display the
results for individuals who reported feeling fear of being assaulted. Columns (3) and (4)
display the results for individuals who reported feeling fear of being assaulted during
the night. Columns (5) and (6) show the results for individuals who reported going out
less than five years ago. Lastly, columns (7) to (12) show the victimization estimates
for individuals reporting not feeling fear.

Results from Panel A of Table 6 suggest that women feeling fear of victimization
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suffer a significant and negative effect on their willingness to participate in the labor
market due to violent crime.14 However, estimates show that men do not experience
a significant effect of violence on their labor decisions, whether or not they reported
feeling fear of victimization. These results suggest that one possible channel through
which violent crime affects women’s labor decisions is the fear of being a victim of
violent crime.

6.5 Leading-values Test

Given that my empirical strategy uses a fixed-effects approach, the most severe threat
to assert causal identification is the existence of some unobserved state or individual-
level trends correlated with the increases in violent crime rates. The influence of these
unobserved factors would be captured by the coefficients of the independent variables,
distorting the estimation of the actual impact of violent crime on labor outcomes. While
I assume that this scenario is improbable given the abruptness of the increase in violence
and its policy origins, I believe it is relevant to conduct a proper test to support this
claim.

To examine if the effects estimated by Equation 1 are biased due to unobserved state
or individual-level factors correlated with the increases in violent crime rates, I conduct
a leading-values test, similar to what Velásquez (2020) does in her work. Namely,
I test if the labor outcomes of earlier periods are correlated with the high levels of
violent crime of later periods; in the absence of unobserved trends, we should see non-
significant effects of violent crime on labor outcomes.

Given that the increases in violence started in early 2007, I estimate Equation 1 lim-
iting my observations of labor outcomes to the MxFLS1 (2002) and MxFLS2 (2005);
that is, the two waves before the sudden increase in violent crime. Then, I assigned them
the state-level total crime rate of the subsequent waves, MxFLS2 (2005) and MxFLS3
(2009), respectively; this includes a period of low violence and another one of high vi-
olence. Table 5 shows the results of this analysis. Assuming that unobserved trends did
not cause the violence increase, the change in future crime rate between MxFLS2 and
MxFLS3 should not predict decreases in the labor market participation between 2002
and 2005.

Column (1) in Table 7 shows the general results of the leading-values test. Note that
the relationship between the total crime rate and the probability to join the labor market
in Panel A is positive but insignificant and 32% smaller than the impact found in the

14The effect of the total crime rate on labor outcomes (Columns 7 and 9) is still negative and significant
for women who do not report fear of being assaulted during the day or night; however, the magnitude is
smaller.
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main specification. Similarly, Panel B and Panel C show non-significant effects of vio-
lent crime on the number of weeks or hours worked. Column (2) shows the test results
for women. Contrary to the findings in Colum (2) of Table 4, the leading-values test
outcomes show insignificant effects of violence on female labor decisions; moreover,
the test shows an estimate 15% smaller than that found in Table 4. Accordingly, results
for weeks and hours worked by women are also insignificant. Overall, the estimates of
the leading-values test are insignificant at the 10% level. These results confirm that the
outcomes in Table 3 and Table 4 are not caused by unobserved trends correlated with
the increase in violence.

7 Conclusion

This paper intends to examine the impact of the unexpected escalation in violence
caused by the Mexican drug war on individuals’ labor decisions. Empirically, I ex-
ploit the longitudinal nature of the MxFLS survey and its precise timing encircling the
implementation of the Mexican drug war combining it with state-level data on violent
crime. This strategy allows me to capture the respondents’ exposure to violent crime
before and after the violence onset. By using the MxFLS data combined with an in-
dividual fixed-effects strategy, I take into account potentially endogenous state’s and
individual’s time-invariant unobserved characteristics that may be correlated with vio-
lence exposure and labor decisions.

My results suggest that violent crime has a powerful impact on the labor market
outcomes of women. I find that exposure to the violence caused by the Mexican drug
war significantly decreases women’s probability to join the labor market and reduces
the number of weeks and hours they work. The magnitude of this impact is even greater
for women working in the informal economy. Specifically, women experiencing the
drug war violence surge would decrease their probability to participate in the labor
market by 4.14 percentage points; and women working in the informal economy would
reduce their likelihood of being employed by 9.81 percentage points. However, for men,
findings suggest that increases in violent crime do not have a significant effect on their
labor decisions. Furthermore, young individuals between 15 and 34 are not affected
by increases in violence, while 35 and older respondents experienced a significant and
negative effect on the labor market behavior due to increases in the total crime rate.
These findings underline how the costs of violence are unequally distributed between
women and men, and the old and young.

This study adds to the growing literature on the labor market consequences of vio-
lent crime, further providing evidence of violence’s adverse economic shocks. Though
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many spillover effects of violent crime on the labor market have been identified be-
fore, this study shows that the fear of victimization leads certain individuals living in a
violent environment to decrease their labor participation and total time worked.

For the Mexican case, increases in violent crime triggered by the Mexican drug
war not only affected the lives of DTO members, the army, and police but also dis-
proportionally harmed particular sectors of the Mexican population. Specifically, un-
derstanding how violent crime asymmetrically affects women employed in the formal
and informal economy should be relevant to governments for better resource planning,
more informed policymaking, and ultimately improving the labor outcomes of a large
proportion of the Mexican workforce.
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9 Tables and Figures

Table 1: Summary Statistics
Below the national Above the national

Variables violence average violence average P-value
(1) (2) (3)

Labor market variables
Worked last year 0.51 0.50 0.21
Number of weeks
worked last year 24.21 24.96 0.25
Average number of
hours work per week 22.26 22.59 0.01
Informal worker 0.67 0.63 0.00
Crime Variables
Log total crime rate 6.48 7.08 0.00
Log robbery rate 6.13 6.77 0.00
Log intentional injury rate 5.03 5.62 0.00
Intentional homicide rate 3.40 3.07 0.00
Basic characteristics
Age (years) 44.34 42.80 0.00
Female 0.599 0.617 0.00
Married 0.707 0.707 0.94
Years of education 7.500 7.709 0.00
Head of the household 0.400 0.383 0.00
Relatives in U.S. 0.356 0.361 0.34
Macroeconomic variables
GDP per state 2.88 4.86 0.00
Self-perception violence variables
Fear of being assault 0.557 0.559 0.76
Fear of being assault
during the night 0.367 0.405 0.00
Being more unsafe at night
compared to 5 years ago 0.471 0.464 0.20
Note: Descriptive statistics for respondents between 15 and 80 years old during the MxFLS1. The table shows the means of the
main variables used.
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Table 2: Impact of Total Crime Rate on Labor Market Outcomes

Labor market outcomes
Log total crime rate

12 months before the interview
(1) (2) (3) (4)

Panel A
Worked last 12 months -0.001 -0.021 -0.029** -0.025*

(0.007) (0.018) (0.013) (0.014)
Sample size 32,301 32,301 32,240 31,315
R-squared 0.000 0.003 0.691 0.697

Panel B
Weeks worked last 0.528 -0.284 -0.534 -0.742
12 months (0.281) (0.702) (0.740) (0.743)
Sample size 14,377 14,377 12,413 12,159
R-squared 0.002 0.015 0.461 0.465

Panel C
Hours worked per week 0.811 -0.975 -2.310** -1.774*
last 12 months (0.390) (0.986) (0.954) (0.987)
Sample size 14,390 14,390 12,420 12,167
R-squared 0.000 0.008 0.553 0.554

State fixed effects No Yes Yes Yes
Year effects No Yes Yes Yes
Individual fixed effects No No Yes Yes
Other controls No No No Yes
Note: Data includes individuals between 15 and 80 years old. All the regressions
include year fixed-effects, state fixed-effects, and individual fixed-effects. Controls
include marital status, household role, years of education, relatives in the U.S., and
GDP at the state level. Standard errors in parentheses are clustered at the state level.
*** indicates significance at 1%, ** indicates significance at 5% and * significance at
the 10%.
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Table 3: Impact of Violent Crime on Labor Market Outcomes: By crime type

Labor market outcomes
Violent crime variables

Log homicide rate last 12 months Log robbery rate last 12 months Log assault rate last 12 months

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A
Worked last 12 months -0.006 -0.003 -0.002 -0.012 -0.020 -0.016 -0.024 *** -0.027*** -0.027***

(0.007) (0.007) (0.007) (0.013) (0.012) (0.013) (0.010)) (0.012) (0.014)
Sample size 32,301 32,240 31,315 32,301 32240 31,315 32,301 32,298 32,298
R-squared 0.003 0.691 0.697 0.003 0.691 0.697 0.003 0.002 0.003

Panel B
Weeks worked last 12 months -0.162 0.077 -0.03 -0.221 -0.598 -0.866 -0.051 0.000 0.023

(0.385) (0.405) (0.409) (0.620) (0.680) (0.706) (0.478) (0.533) (0.545)
Sample size 14,377 12,413 12,159 14,377 12,413 12,159 14,377 12,413 12,159
R-squared 0.015 0.461 0.465 0.015 0.461 0.465 0.016 0.461 0.465

Panel C
Hours worked per week -0.468 -0.297 -0.019 -1.391 -2.614 *** -1.890** 0.377 -0.621 -0.880
last 12 months (0.519) (0.538) (0.549) (0.865) (0.906) (0.947) (0.649) (0.668) (0.687)
Sample size 14,390 12,420 12,167 14,390 12,420 12,167 14,390 12,420 12,167
R-squared 0.007 0.552 0.553 0.007 0.553 0.554 0.007 0.552 0.554

State fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Individual fixed effects No Yes Yes No Yes Yes No Yes Yes
Controls No No Yes No No Yes No No Yes

Note: Data includes individuals between 15 and 80 years old. Controls include marital status, household role, years of education, relatives in the U.S. and GDP at state level.
*** indicates significance at 1% , ** indicates significance at 5% and * significance at the 10%. Standard errors clustered at the state level in parentheses.
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Table 4: Impacts of Total Crime Rate on Labor Market Outcomes: By gender an
formality status

Log total crime rate 12 months before the interview
Labor market outcomes Men Woman Informal Informal Formal Formal

Men Women Men Women
(1) (2) (3) (4) (5) (6)

Panel A
Worked last 12 months 0.010 -0.046 ** -0.008 -0.109 ** -0.030 -0.058

(0.020) (0.018) (0.025) (0.049) (0.023) (0.039)
Sample size 12,201 19,091 5,962 3,426 3,196 1,690
R-squared 0.397 0.615 0.492 0.516 0.459 0.517

Panel B
Weeks worked last 0.132 -2.733 * -0.215 -2.858 -1.464 -0.885
12 months (0.903) (1.312) (1.444) (2.335) (1.171) (1.531)
Sample size 8,517 3,632 4,723 1,728 2,854 1,461
R-squared 0.467 0.463 0.4793 0.504 0.488 0.444

Panel C
Hours worked per week -0.923 -3.839 * -1.316 -2.781 1.861 -2.386
last 12 months (1.132) (1.992) 1.759 3.795 1.543 2.081
Sample size 8,509 3,648 4,735 1,729 2,841 1,474
R-squared 0.520 0.583 0.523 0.599 0.607 0.670

Note: Data includes individuals between 15 and 80 years old. All the regressions include year fixed-
effects, state fixed-effects, and individual fixed-effects. Controls include marital status, household role,
years of education, relatives in the U.S., and GDP at the state level. Standard errors in parentheses
are clustered at the state level. *** indicates significance at 1%, ** indicates significance at 5% and *
significance at the 10%.
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Table 5: Impacts of Total Crime Rate on Labor Market Outcomes: By age group

Labor market outcomes
Log total crime rate 12 months before the interview
15-35 35-50 50-65 65-80

(1) (2) (3) (4)

Panel A

Worked last 12 months
-0.001 -0.049 ** -0.097 *** -0.106 **
(0.028) (0.023) (0.034) (0.051)

Sample size 10,093 9,553 5,973 2,943
R-squared 0.650 0.780 0.756 0.680

Panel B
Weeks worked last 0.264 -0.791 0.152 -3.133
12 months (1.727) (1.165) (1.907) (4.004)
Sample size 3,340 4,605 2,184 512
R-squared 0.475 0.497 0.525 0.517

Panel C
Hours worked per week -1.776 -1.803 -3.876 -3.649
last 12 months (1.819) (1.555) (2.950) -6.347
Sample size 3,356 4,617 2,168 515
R-squared 0.571 0.596 0.558 0.609

Note: Data includes individuals between 15 and 80 years old. All the regressions include year fixed-
effects, state fixed-effects, and individual fixed-effects. Controls include marital status, household role,
years of education, relatives in the U.S., and GDP at the state level. Standard errors in parentheses
are clustered at the state level. *** indicates significance at 1%, ** indicates significance at 5% and *
significance at the 10%.
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Table 6: Impact of Total Crime Rate on Labor Market Outcomes: By Subjective
Measures of Fear

Log total crime rate 12 months before the interview

Report fear of Report fear of being Not going out Not fear of Not fear of being Going out
Labor market outcomes being assaulted assaulted during the night during the night being assaulted assaulted during the night during the night

Women Men Women Men Women Men Women Men Women Men Women Men
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Panel A
Worked last 12 months -0.061* 0.040 -0.073** 0.035 -0.062* -0.022 -0.020 -0.036 -0.048* 0.004 0.020 0.049

(0.032) (0.032) (0.036) (0.049) (0.032) (0.033) (0.034) (0.037) (0.028) (0.027) (0.037) (0.042)
Sample size 5,259 5,259 5,842 2,286 6,856 4,464 5,969 4,084 9,175 7,606 5,847 3,242
R-squared 0.657 0.657 0.676 0.657 0.688 0.645 0.668 0.649 0.660 0.639 0.678 0.679
Panel B
Weeks worked -1.735 -1.516 -0.165 -0.171 -3.682 -2.166 -1.164 -1.110 -3.465 0.988 0.713 2.599
last 12 months (2.016) (1.407) ( 2.419 ) ( 2.050) (2.507) (1.529) (3.249) (1.805) (2.488) (1.277) (2.775) 1.953
Sample size 1,766 3,588 1,159 1,586 1,138 3,180 741 2,607 1,415 5,010 872 2,069
R-squared 0.517 0.516 0.500 0.551 0.555 0.516 0.512 0.531 0.4905 0.4955 0.533 0.576
Panel C
Hours worked per week -13.613*** -2.089 -8.415** 1.611 -8.196* -3.132 -6.06** -1.549 1.741 -2.879 -5.110 -1.628
last 12 months (4.499) (2.217) ( 3.408) (1.599) ( 4.238) (2.487) (2.866) 1.876 (3.317) (2.845) (3.438) (2.012)
Sample size 749 2,629 1,423 5,028 885 2,070 1,755 3,559 1,166 1,566 1,142 3,164
R-squared 0.6267 0.5615 0.5985 0.5433 0.5843 0.5958 0.604 0.588 0.598 0.596 0.657 0.566

Note: Data includes individuals between 15 and 80 years old. All the regressions include year fixed-effects, state fixed-effects, and individual fixed-effects. Controls include
marital status, household role, years of education, relatives in the U.S., and GDP at the state level. Standard errors in parentheses are clustered at the state level. *** indicates
significance at 1%, ** indicates significance at 5% and * significance at the 10%.
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Table 7: Impact of Total Crime Rate on Labor Market Outcomes comparing the same
individual in MxFLS1 and MxFLS2, assinging the Total Crime Rate from the

subsequent wave

Log Total Crime Rate
Labor market outcomes All Women Men

(1) (2) (3)

Panel A
Worked last 12 months 0.017 -0.023 0.038

(0.020) (0.027) (0.287)
Sample size 20,792 8,162 12,596
R-squared 0.798 0.750 0.728

Panel B
Weeks worked last 0.528 0.029 0.077
12 months (1.129) (1.371) (1.874)
Sample size 7,182 5,290 1,880
R-squared 0.554 0.5631 0.530

Panel C
Hours worked per week -0.254 0.576 -2.341
last 12 months (1.547) (1.807) (3.052)
Sample size 7,240 5,308 1,920
R-squared 0.638 0.615 0.657
Note: Data includes individuals between 15 and 80 years old. All the
regressions include year fixed-effects, state fixed-effects, and individual
fixed-effects. Controls include marital status, household role, years of ed-
ucation, relatives in the U.S., and GDP at the state level. Standard errors
in parentheses are clustered at the state level. *** indicates significance at
1%, ** indicates significance at 5% and * significance at the 10%.
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Figure 1: Victims of intentional homicide, rate per 100,000 population

Notes: Data from INEGI and UNODC homicide statistics.
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Figure 2: Monthly homicide rate per 100,000 population and MxFLS application
periods

Notes: Data from INEGI monthly homicide statistics.
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