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Abstract
In Mexico, violence increased dramatically after the previous government’s declaration of the “war against drugs” in 2006, with devastating consequences for Mexico’s
population. To quantify these effects, we investigate the impact of violence on primary school performance. Using a panel data set on all urban primary schools in
Mexico for the academic years 2006/07 to 2010/11 and detailed data from official
deaths records, we estimate the impact of an increase in homicide rates in a certain
radius around each urban primary school on standardised ENLACE exam results
and explore several potential mechanisms through which violence affects exam results. We find that violence reduces school performance through both the reduced
learning mechanism and via the psychological shock mechanism, but the latter is
observed only when homicides occurred close to the school. We can rule out migration as a mechanism. The results suggest that the present situation will also have
consequences in the long-run through an impediment of human capital accumulation.
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Introduction

In September 2011, five severed heads were found in front of Benito Juárez Elementary
School in Acapulco, Mexico, accompanied by handwritten messages to threaten other
drug traffickers in the area.1 This event is only one example of the incidents related to
the “drug-war” which is directly targeting school children by spreading fear and terror
in their immediate environment. This act of severe violence led to temporary school
closure and repeated strikes by teachers who demanded safety in schools. The obvious
immediate consequences of such events are psychological stress and an interruption of the
school term. Likely is that this translates into pupils’ learning process, negatively affecting
school performance, and thereby also having long-run consequences for individuals and
the society as a whole.
An increasing strand of the economic literature seeks to understand the impacts of violent conflict and war on educational outcomes in affected countries. Prominent examples
are Alderman et al. (2006); Akresh and de Walque (2008); Chamarbagwala and Moran
(2011) and Shemyakina (2011), who show that violent conflict almost always reduces
access to education, school attainment and academic achievement.
Akbulut-Yuksel (2009); Ichino and Winter-Ebmer (2004); Leon (2012) and Justino
et al. (2013) find that shocks to educational access can lead to significant and long-lasting
detrimental effects on individual human capital accumulation, which in turn explain
long-term trends in socioeconomic status (Case and Paxson, 2008; Maccini and Yang,
2009). The critical long-term importance of investments on children and adolescents is
highlighted by Cunha and Heckman (2007). Only few studies look explicitly on school
performance. For example, Ferguson and Michaelsen (2013) investigate the long-run
indirect effect of the Northern Ireland conflict on primary school performance and Brueck
et al. (2013) investigate the impact of the Second Intifada on student’s high-school exam
scores in the West Bank and the Gaza Strip. Brueck et al. (2013) find detrimental effects
for those students in affected regions and discuss two transmission mechanisms. The first
mechanisms is the worsening of the quality of the learning environment and the second
mechanism they discuss is psychological stress. Whilst the authors provide quantitative
evidence on the first mechanism, they only discuss the psychological stress mechanism
qualitatively.
For Mexico, the consequences of violence on education outcomes have not been investigated yet.2 In this paper, we investigate the impact of violent conflict on educational
performance by exploring several possible mechanisms. The psychological shock mecha1

http://justiceinmexico.org/2011/09/28/severed-heads-found-outside-of-elementary-school-inacapulco/
2
In fact, less than a handful of studies have looked at the consequences of drug-related violence in
Mexico. For example, Dell (2011) looks at the impact on wages, Michaelsen (2012) on the impact on
mental health and labour supply, and Rios (2011) looks at drug-related migration.
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nism implies that students suffer from anxiety and concentration problems just after the
occurrence of violence which causes worse exam results. The reduced learning mechanism implies that pupils are likely to suffer from psychological stress after a violent event
which hinders cognitive development and the learning process. The migration mechanism
causes worse results at the school level because children with high socio-economic status
(SES) moved away as a consequence of increased violence.
This paper provides the first empirical analysis of the psychological stress mechanism
in the context of contemporary violent conflict and schooling. The analysis is based
on ENLACE (Evaluación Nacional del Logro Académico en Cetros Escolares) results,
which are standardised national exams conducted in all primary and secondary schools
in Mexico since 2006. The ENLACE data set provides information on the average score of
each school, the share of pupils who achieved high or very high scores, the attendance rate
during the exam and a number of school characteristics. Because of their standardised
nature the exam results can be compared over time and by region. Using five waves of
data corresponding to the academic years 2006/07 to 2010/2011, we are able to obtain
a panel data set which allows the estimation of a fixed effects model. Hence, we can
cancel out any school-specific effects which may affect school performance and may bias
conventional estimates. This is an advantage over the previous analyses in this strand of
literature as only few scholars were equipped with panel data on individuals or schools.
The analysis is restricted to urban schools due to the larger incidence of homicides around
urban schools than rural schools.
Based on data from official death records we calculate the homicide rate in a certain
radius around each primary school to obtain a measure of violence intensity which varies
by time and region. The detailed structure of the death records allows us to calculate
yearly and weekly homicide rates, which provide the essential base for identifying the
mechanisms through which violent conflict affects primary school performance. Finally,
we add a rich source of varying municipality level variables to control for regional conditions that may be correlated with both school performance and conflict intensity.
We find that primary schools perform only slightly, but statistically significantly,
worse in terms of average exam results as violence increases. Using a measure of the total
number of homicides in the previous 12 months before the examination week, we find a
significant reduction in school performance. We suggest that this is due to the reduced
learning mechanism. The occurrence of at least one homicide during the previous 7 days
to the exam in a 5 km radius around a school also reduces exam results, but not when
homicides occurred in a larger distance. We call this the psychological shock mechanism.
Exploring attendance rates during the exam and restriciting the sample to localities with
low migration during the investigated time span, we can rule out that migration is causing
these results.
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These findings provide important insights into both the short-run and the long-run
impacts of the present situation which Mexico’s population and government face. In the
short-run, students suffer from psychological stress, affecting their accumulation of human
capital. For the individual this is likely to impact on the overall educational career and
subsequently affect future labour market outcomes, as we know from the literature on
the effects of education on labour market outcomes.3 From the government’s perspective,
a reduction in human capital accumulation may have costs in the long-run, as lower
educated individuals are more likely to claim welfare benefits and are more likely to work
in the informal sector, thereby not contributing to the welfare system.4 This is likely to
affect Mexico’s long-term economic development.
The paper is organised as follows. In the next section, we provide the essential
background information on the violent conflicts in Mexico and explain briefly Mexico’
schooling system. In Section 3, we explain the data and provide descriptive statistics. In
Chapter 4 the empirical methodology is explained and results are presented and discussed
in Section 5. Finally, we conclude in Section 7.
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Background

2.1

Violence in Mexico

Drug trafficking in Mexico has a long history. An abrupt increase in drug-related violence
can be observed in the 1980s when Colombian drug trafficking organisations (DTOs)
started to cooperate with Mexican cartels in the trafficking of drugs from Latin America
to the U.S. By 2006, the beginning of this study, about six major drug cartels were
active more than two thirds of Mexico’s 2,457 municipalities, and controlled different
geographical areas of the drug trafficking network. Drug-related violence occurred mainly
in the Mexico-U.S. border states and the pacific states (Shirk, 2010).
With the change of the Mexican government in 2006, president Felipe Calderón declared the “war against drugs” and the military was given the mandate to disrupt trafficking patterns and to detain drug lords. This confronted established cartels with the loss of
their leaders, often resulting in the fractionalisation of cartels because of disputes about
leadership and business organisation (Guerrero-Gutiérrez, 2011). The new established
DTOs then fought over the control of the same territory which has led to more violence
and illicit behaviour, such as serving domestic end-user drug markets, kidnapping, torture, human and weapon trafficking, money laundering and others (Guerrero-Gutiérrez,
2011).
Using data from official deaths records, the total number of homicides between 1998
3
4

See Cunha and Heckman (2007); Case and Paxson (2008); Maccini and Yang (2009) .
See Maloney (2004); Levy (2008).
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and 2011 is displayed in Figure 1 for rural and urban Mexico. A strong increase can be
seen after 2007, when homicides increased from about 10,000 to almost 30,000 within
four years. The majority of homicides occurred in urban areas and the large increase
in the total number is driven by urban homicides. Homicide rates (homicides per 1,000
inhabitants), in comparison, are equally high in rural and urban Mexico.
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Figure 1: Annual homicides (total & rate) between 1998 and 2011 in rural and urban
Mexico
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Source: Authors’ construction using data from SALUD. Rural that occurred in a locality with less than 2,500 inhabitants.

Figure 2 provides an overview of the geographic distribution and dispersion of homicides in Mexico’s municipalities for the academic years 2006/07, 2008/09 and 2010/11.5
It can be seen that violence is more intense and covers more municipalities in the more
recent years compared to the academic year 2006/07.
The geographic shift of violence and the growth in intensity of violence goes hand in
hand with a shift in the social fabric of the victim population. Molzahn et al. (2013)
document that in recent years, mainly men were victims of drug-related killings (only
9% were women) who have an average age of 32 years. This contradicts the common
perception that most victims are young. Increasingly, journalists, mayors and police and
military personnel are among homicide victims.
Before the killing of an individual or group of persons, the victims are often threatened by members of DTOs or organised crime groups (OCGs), incurring psychological
consequences for the affected and their relatives. In fact, the spread of fear and anxiety
is one of the major goals of DTOs, as can be inferred from their actions such as posting
threatening messages, extortion and kidnapping. These threats to the civil population
have been increasing, with a notable proportion of victims among individuals who participate in the conditional cash transfer program Oportunidades being extorted by DTO
and local gangs members, as Díaz-Cayeros et al. (2011) show.
5

We define academic years ending the day before ENLACE exam weeks and starting 12 months earlier.
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Events such as the placement of severed heads in front of Benito Juárez Elementary
School in Acapulco are also occurring increasingly, as the media report. This suggests
that children are among the targeted population, that their everyday life is influenced by
these events and that consequences for their psychological well-being are likely.
2.2

Primary Schooling in Mexico

Mexico’s educational system is divided into pre-school, primary, lower secondary, uppersecondary and higher education. In the last 20 years, Mexico has made substantial
progress in enrolling children in school.
In 2010, about 70% of children attended pre-school, while 99.6% entered compulsory
primary schooling (Devision, Devision), which is characterised by a starting age of 6
years. In 2009, 94.2% of pupils reached 6th grade which is the final year of primary
education. Whilst enrolment in primary school has been high throughout the last 20
years, the share of pupils who have actually finished primary schooling increased by more
than 20 percentage since 1991 (Devision, Devision).
Lower secondary school, which starts with 7th grade and finishes at 9th grade, has
therefore seen increasing enrolment over the past 20 years. Lower primary education
defines the end of compulsory education.
In 2009, education expenditure for primary and lower secondary education as a percentage of GDP was 3.1%, which is just above the average of OECD countries of 2.6%.
Total educational expenditure as a share of GDP is 5.3% in 2009 and lies behind the
OECD average of 5.8% (OECD, 2012). This shows that Mexico directs a relatively larger
share of resources to lower educational levels as to higher educational levels than other
OECD countries. Furthermore, more than 92.7% of resources in primary education are
spend on salary of teachers and administrators. This is far above the OECD average of
about 79% (OECD, 2012). In all of these terms, Mexico still scores above most other
Latin American countries (OECD, 2012).
Educational quality in Mexico is relatively low compared to other OECD countries.
For example, Mexico is ranked at the bottom third of 2009 PISA results (OECD, 2012).
Moreover, inequality in education is large, especially between rural and urban regions.
For example, between 2007 and 2011, the number of students per 1,000 inhabitants per
municipality who failed to achieve the necessary requirement to enter the next grade was
7.7 in rural Mexico and 4.1 in urban Mexico.6 Students also score differently in ENLACE
exams both between regions and over time. The average score achieved by primary
schools increased from 484 in 2006/07 to 507 in 2010/11, while the share of pupils who
achieve a high or very high grade decreased between 2006/07 and 2009/10 and increased
again in 2010/11.
6

This numbers are calculated using ENLACE results.
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In general, Mexico’s educational systems still faces difficulties in terms of education
achievement and quality, and to a lesser extent in access to education. As Mexico’s
institutions are threatened by the recent upsurge in violence, the schooling system should
remain a stable and secure environment for pupils to ensure a long-term development.
Whether and how school quality is affected by regional violence intensity is therefore an
important insight, which this study is trying to provide.

6

Figure 2: Homicide per 1,000 inhabitants by municipality in academic years 2006/07,
2008/09 and 2010/11

Note: Authors’ construction based on official death records.
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3

Data and Descriptive Statistics

3.1

Data

We use data from three main sources. The first source is the Ministry of Public Education
(SEP – Secretaría de Educación Pública), the second is the Ministry of Health (SALUD
– Secretaría de Salud) and the third is Mexico’s statistical office (INEGI – Instituto
Nacional de Estadística y Geografía). From the website of the SEP we extract ENLACE
(Evaluación Nacional del Logro Académico en Centros Escolares) results for nearly all
primary schools in the country for the academic years 2006/07 to 2010/2011. ENLACE
exams are yearly standardised tests conducted in all primary and secondary schools in
Mexico. At the primary school level, pupils in 3rd and 6th grade (corresponding to the
ages around 8 to 11) take these exams in the subjects Mathematics and Spanish in all
academic years and one additional varying subject after 2006/07: Science in 2007/08;
Civic Education and Ethics in 2008/09; History in 2009/10 and Geography in 2010/11.
The tests are supervised by independent teachers who have not taught the class which
takes the test. Although ENLACE exams were introduced in 2005/06, we do not use this
particular year as the standardisation process has changed after that year. Our focus is on
primary schools rather than secondary schools (or both) because of potential estimation
issues arising from reverse causality between reduced school attendances and homicide
rates, which may arise when adolescents participate in OCGs. This issue is explained in
methodology section in more detail.
The ENLACE data set provides information on the exam score averaged over grades
and subjects at the school level and by subject and grade (3,4,5 and 6) separately. The
advantage of standardised tests is the direct comparability over time and across schools,
allowing us to pool all schools and academic years into one data set.7 Schools are identified
via school identification numbers which allow the matching across waves. We also have
state (32 in total), municipality (2,454) and locality codes (299,455) to match macro data
to the schools data. The data set also provides information on the number of students
enrolled in the respective grade and the attendance rate during the exam, the type of
funding a school receives and whether lessons take place in the morning or afternoon.
We are not able to include the latter two variables though, as they vary only marginally
over time and drop out in the fixed effects specification. We are also provided with the
information whether the results are representative, i.e. the attendance rate was over 80%
and the relative number of cheaters is low, and run the regressions with the representative
sample only. We split the sample by rural and urban schools, where a rural school is
defined as rural when it is situated in a locality inhabited by less than 2,500 people.8
7
8

In 2006/07 and 2007/08 data from the state Michoacán is not provided by SEP.
This is the definition for rural areas used by INEGI.
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From the SEP website we also extract municipality level data on the number of primary school teachers, the number of primary students and the number of students who
failed the exam in the respective academic year. Population size data allows us to calculate per capita values at the municipality level.
From the SALUD website we use death records which include all deaths that occurred
between the years 2006 to 2011. This registry provides information on the age, gender
and occupation of each person who died in the respective years, as well as the date,
place (locality) and cause of the death. The cause of death is classified according to
the International Classification of Diseases (ICD-10). Based on this classification, it is
possible to identify homicides9 and calculate the number of homicides in various distances
between a school and the midpoint of surrounding localities in which homicides occurred.
In the main analysis we use the total number of homicides in the 7 days and the 12
months (except the last 7 days) before the exams took place (usually during one week in
mid/end April)10 in a 5km (10km, 25km, 50km) radius around a school and the respective
homicide rates, i.e. homicides per 1,000 inhabitants, using the population size of 2010.11
From the SALUD website we also extract information on population size by age groups,
gender, year and municipality and the share of individuals without social security per
municipality. All of these variables are calculated as per capita values.
Using homicides to document the intensity of violence is the most frequently applied
method in quantitative analyses, as homicides more likely to be reported than other
crimes. In the specific case of Mexico, death records are often used to measure violence
intensity, which comes with both advantages and disadvantages, as discussed in Molzahn
et al. (2013). One major disadvantage is that only about 45-60% of the documented
homicides in the death records are drug-related. Molzahn et al. (2013) compare the
figures with other sources of data and suggest that correlations with other sources is
very high. However, in consequence, we are concerned with a considerable measurement
error when aiming to calculating drug-related homicide rates, which is likely to cause
a downward bias in the effect of drug-related homicides on school performance. The
major advantage is, however, the reliability and accuracy of the data, and that allows
us to calculate time- and location-specific homicide rates. Furthermore, by the time this
analysis was conducted, access to other reliable data sources has become increasingly
difficult, as is also noted by (Molzahn et al., 2013).
Finally, from the INEGI website, we extract data to generate variables to control for
9

In accordance with the WHO we define violent deaths here as injury purposely inflicted by another
person, including homicide, murder, manslaughter, assault, war, and state execution. These causes
correspond to the codes ICD-10 X85-Y09 and Y87.1.
10
In 2007, the exams took place April 23-27, in 2008 in April 14-18, in 2009 April 23-29, in 2010 26-30
and in 2011 in May 23-27. We do not know whether in particular schools the dates changed due to
violent or other events.
11
The population size by locality is calculated from census data, provided by INEGI:
http://www.inegi.org.mx/sistemas/consulta_resultados/iter2010.aspx
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municipality differences which could be related to both primary school performance and
conflict intensity. We include the number of registered automobiles per capita, gross municipality expenditure per capita, the amount of net public works and social expenditure
per capita as a share of total net expenditure per capita and the amount per capita spent
on the conditional cash transfer program Oportunidades.12 Using population size and
data of the size of each municipality in square km, we also calculate population density.
3.2

Descriptive Statistics

Our sample consists of an unbalanced panel of 28,632 public, urban schools observed
between the academic years 2006/07 and 2010/11 in 1,838 municipalities.13
Table 1 provides descriptive statistics on the dependent and independent variables for
all schools in the sample. The average score is 514 with a standard deviation of 43. The
average attendance rate in the representative sample is 93.9% and in the average school
194 students are enrolled.
The analysis of the raw data of the deaths records reveals that between April 2006
and April 2011, 3.4% of all deaths were homicides, increasing gradually over time from
1.7% in the first 12 months of observation to 4.6% in the last 12 months of observation.
Table 1 also shows that the mean homicide rate (homicides per 1,000 inhabitants in
a locality) in a 5km radius within 12 months is 0.11, increasing gradually with a wider
radius to 0.15 in a 25km radius.14 The mean value of the homicide rate within 12 months
in a 5km radius increased from its lowest value 0.08 in 2006/07 to 0.15 in 2010/11. The
homicide rate in the last 7 days before the exam is 0.01 in a 5km (10km) radius and
0.02 in a 25km radius. Whilst in 2006/07 22% of schools experienced a homicide in 5km
distance radius, in 2010/11, the share is 34%.
12

For the latter three expenditure variables data is not available for 2011. In the current version of the paper, the 2010 value is copied into the 2011 wave. All monetary variables are deflated to the base year 2010 using the CPI at the state level. CPI data is taken from INEGI
(http://www.inegi.org.mx/sistemas/indiceprecios/).
13
In total, there are 2,454 municipalities in Mexico; 380 municipalities are not covered by our sample
due to missing or implausible data, or because none of the primary schools in our sample reside in
these municipalities. We further deleted the top per mille values of the variables cars per capita and
students per capita by municipality, respectively. About 5% of school-year observations get lost because
of missing data on the municipality level expenditure variables. However, we see these variables as
important controls and prefer to include these variables over a larger sample size. In fact, the regression
results do not change when we exclude these measures. Results are available upon request from the
corresponding author.
14
In the raw data analysis the highest value of the total number of homicides within 12 months was
above higher in the raw data. Hence, we lose those municipalities with the highest value due to missing
data on other variables.
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4

Empirical Methodology

We are interested in the causal effect of an increase in the homicide rate on primary
school performance. Our prior is that primary school exam results are worse in regions
which are affected by violence because pupils suffer from psychological stress and attend
school less regularly. Consequently, it hampers concentration and the learning process
and thereby the accumulation of human capital.
Our regression specification is:

yijt = β1 Hitd + β2 Xijt + β3 Zjt + γi + δt + ijt ,

(1)

where i, j and t are subscripts for schools, municipalities and academic years, respectively, and d is a subscript for the radius around a school in which homicides are
counted. Xijt is a vector of time-variant school characteristics and Zjt is a vector of
time-variant municipality characteristics. γi and δt are school and academic year fixed
effects, respectively. Hjt is the homicide rate.
We measure primary school performance by the average score obtained by a school.
A Kernel density plot of the measure is displayed in Figure 3.
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In the identification of a causal effect, we are confronted with three potential problems.
The first issue is unobserved heterogeneity, such as average socioeconomic status in a
region or the political power affecting the distribution of public spending, which may
affect both the intensity of regional violence and school performance.15 By including a
range of variables, which account for these municipality-specific time-varying effects, we
15

For a discussion of the relationship between crime and educational investment in Mexico, see Hansen
(2010).
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are confident that our results are not biased due to omitted variables. To account for
temporal changes which may affect performance of all schools similarly, such as temporary
budget changes, we include academic year fixed effects.
The second potential problem arises from reverse causality between school performance and the regional level of violence. Whilst an increase in violence is likely to
worsen school performance via the channels explained above, we could easily imagine
that violence is more likely to occur where school performance is particularly low. One
reason may be that violent groups can more easily recruit young individuals from those
badly-performing schools. This may be the case even though we are concerned with primary school pupils of the ages 8 to 11. It is not that unlikely that those children are
targets for recruitment, as youth criminality is an increasing problem in Mexico16 If it
was the case that areas where primary schools perform particularly low attract violence,
we would not be able to identify a causal effect of violence intensity on primary school
performance in an OLS model. However, relatively low school performance is likely to
correlate both with regional effects that vary over time, such as regional deprivation, and
circumstances which do not vary over time (or at least not within our investigated time
period of five years), such as the intensity of agricultural dependency, the composition of
religious or indigenous / non-indigenous groups etc. Hence, by including school fixed effects we can control for these time-invariant effects as long as they vary by the catchment
area of a school.
Third, we may face a selection problem from families of relatively high socioeconomic
status moving away from violent areas. This would cause a downward bias (away from
zero) of our estimates, if we expect that those children who moved away would have
performed relatively well compared to their remaining classmates. To account for this
problem, we estimate the regressions using a sample of schools in which at least 80%
of inscribed students attended the exam. In the new version of the paper, we will also
include net migration rates at the locality level and restrict the sample to schools with
low, or even zero, migration rates.

5

Results

In estimating the effect of violent conflict on primary school performance, we distinguish
between the effect of recent violent events (occurred within the past 7 days) and effect
of accumulated events (occurred in the past 12 months, except the last 7 days) before
the exams took place. We start first by analysing the results of the effect of accumulated
events, captured by the number of homicides occurring within 12 months (except the
16

In many Latin American countries, under 14 year-old children drop out of school even though
schooling is compulsory until grade 9 and participate in local criminal gang activities. For an overview
of youth crime in Mexico and other Latin American countries, see e.g. World Bank (2011).
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last week) before the exam week in 5km, 10km and 25km radii, respectively, around each
school. The results are shown in Table 2. It can be seen that an increase by one homicide
per 1,000 inhabitants decreases the average score on average by 3 points when we only
include academic year fixed effects as additional controls (column 1). When including
school fixed effects, the impact of an increase by one homicide per 1,000 inhabitants decreases slightly, but not significantly, in magnitude, (column 2). This coefficient remains
stable when adding school and municipality controls (columns 3 and 4).
Extending the radius in which we count homicides to 10km and 25km around each
school, respectively, the coefficient remains of similar magnitude. I.e. an increase by one
homicide per 1,000 inhabitants in a certain distance around a school reduces the average
exam score at the school level by around 2 points. With an average score of 514, the
reduction is very small, but shows that, on average, students are affected by violence
not only in their neighbourhood but also when violence occures in a larger distance.
This implies that with repeatedly occurring violence, pupils’s learning environment is
disturbed through school closure, teacher strikes or reduced ability to concentrate at
school, or at home when conducting homework. Whilst we cannot identify the exact
reason for lower exam results, the mentioned channels all relate to a reduction in human
capital accumulation, which we therefore denote the reduced learning mechanism.
Next, we discuss the effect of recent events of violence on school performance. Table
3 shows the coefficients of the homicide rates in the past 7 days before the exam in 5km,
10km and 25km radii, respectively. We presume that negative, significant coefficients
would suggest that pupils suffer from psychological stress after the event of violence.
This stress may take the form of anxiety and concentration problems, affecting the performance during the exam, which we denote the psychological shock mechanism. The
results in column 1, in which we do not control for school fixed effects, municipality and
school characteristics but only for academic year fixed effects, the association between increased violence and average exam scores is strongly negative and statistically significant.
However, when controlling for school fixed effects, the coefficients are rendered smaller
and insignificant. We presume, that with a homicide rate of about 0.01 per 1,000 we
cannot identify the impact of a marginal increase in the homicide rate on average exam
scores. Therefore, we construct a dummy variable, indicating whether or not at least one
homicide occurred in the past 7 days before the exam in a 5km (10km, 25km) radius
around each school. These variables show that 28% (45%, 59%) of schools experienced a
homicide within a 5km (10km, 25km) radius around their school in the 7 days before the
exam, and enable the identification of the effect of the occurrence of violence, instead of
violence intensity, on school performance. Table 4 provides the results. In column 4, our
preferred specification, it can be seen that schools, around which, in a 5km radius, at least
one homicide occurred within the last 7 days before the exam, the average exam score is
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1.3 points lower than in schools which were not exposed to violence in the 7 days before
the exam. When extending the radius to 10km, the magnitude of the coefficient becomes
smaller (an average reduction of half a point) and statistical significance is reduced to
the 5% level. Extending the radius to 25km, the coefficient is rendered insignificant.
These results suggest that pupils respond to violence short term, but only when violence
occurred close to their school, and thereby home, and not when it occurred further away.
We believe this to be a logical pattern of the effect of exposure to violence on school performance: Violence has immediate effects when it occurred close to oneself, and translates
into worse exam scores through the psychological shock mechanism, by causing fear and
anxiety, or sorrow if the killed person was known, and hampering concentration.
We can think several potential mechanism that could interplay with one or both of
the mechanisms shown, namely the attendance mechanism, the migration mechanism and
the school closure mechanism. We consider the school closure mechanism as a demand
side mechanism, whereas all other mechanism act on the supply side.
In terms of the attendance mechanism, we suppose that school attendance at the exam
day may be lower when a violent event occurred. We show in Table 5 that this is indeed
the case. At a 10% level of significance, the occurrence of at least one homicide in the
last 7 days before the exam week reduces the attendance rate by 0.3 percentage points
(columns 3 and 4). This could affect the estimated coefficients in two ways: On the
one hand, the coefficients could be downward (away from zero) biased if children from a
relatively poor background stay away from school, for example, because parents regard
the commute to school as temporarily too dangerous and they are not able to transport
their children too school due to lack of cars. On the other hand, if children from relatively
rich families stay away from school, the coefficients will be upward biased, because they
would probably have scored relatively high in the exam.17 We have no data to track down
these possibilities. However, we include the attendance rate in the regressions of average
exam scores on homicide rates (in the past 7 days), to control for exam absenteeism.
Additionally, we run these regressions without controlling for attendance, and find that
the coefficients increase slightly, but not significantly, in magnitude. Independent of
whether the absent children are from high or low socio-economic background, we could
assume that those children stay at home, who suffer most from the occurrence of violence.
As such, they would have, presumably, performed worse during the exam, causing an
upward bias of the estimated coefficient. Hence, the effects are likely to represent lower
bounds of the real effect.
Another potential concern could be the migration or displacement of individuals exposed to high levels of violence, causing lower attendance rates. We would assume that
attendance is reduced if families move away as a response of repeated violent events or
17

See the literature on the intergenerational transmission of SES, or education, e.g. Black et al. (2005).
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particularly intensive violent events (many deaths at the same time, or within short time
period).18 We can reasonably assume that families with a relatively higher socioeconomic
status would be more likely to move because they possess the financial means to do so.
These families would also be more likely to have children who perform relatively better in
school. Hence, if migration explains a worsening of school performance in regions where
violence is relatively intense, our results of the effect of violence on school performance
will be biased away from zero. This would mean that it is not the psychological shock
mechanism being at play but a migration mechanism. We can test this by estimating
the effect of violence in the past 12 months on the attendance rate during the exam. If
violence was intense and families eventually move away, then we should see a negative
effect of violence on the attendance rate . Columns 1 and 2 of Table 5 shows that this
is not the case: the coefficients are insignificant for both a radius of 5km and a radius of
25km.
Two more reasons hold against the migration mechanism. First, it is unlikely that
families spontaneously move away after the occurrence of a violent event, and hence the
short term effects (columns 3 and 4) are unlikely a result of migration. Second, it is
more likely that families would plan ahead and leave when readily prepared. However,
attendance during the exam is not lower when violence was relatively high within the last
12 months. Consequently, we suggest that a reduction in exam attendance emphasises
the psychological shock mechanism to be a reasonable explanation.
A potential mechanism we have not explored so far is the school closure mechanism. In
some areas, especially in the state of Guerrero, due to teachers’ strikes schools were closed
intermittently. We plan to look for further data on school closure to investigate this effect
empirically. We suppose that some schools close after a violent event, interrupting exam
preparation and thereby lead to worse outcomes in terms of school performance, such
that the long-run results may be driven by demand side effects rather than psychological
stress leading to reduced learning.
Finally, we have to note that we do not know whether, in specific cases, ENLACE
exams have been postponed when violence occurred nearby a school. If this was the
case, our results would also be biased towards zero, as we can assume that – if the exam
had taken place – students would have performed worse due to psychological stress. The
postponement of ENLACE exams is then likely to result in relatively better performance.

6

Robustness Checks

We re-estimate the previous models including slightly different measures of the violence
intensity. Instead of the 12 months homicide rate, we use the 9 months homicide rate
18

See Díaz-Cayeros et al. (2011) for a discussion on migration induced by drug-related violence in
Mexico.
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(the number of homicides within the last 9 month before the exam week per 1,000 inhabitants in a municipality) and find a negative but insignificant coefficient for both rural and
urban schools. Instead of the dummy indicating whether at least one homicide occurred
within the previous 7 days, we include binary variables which indicate whether at least
one homicide occurred within the last 10 days, the last 14 days or the last month before
the exam week, respectively. These results are displayed in Table ?? and demonstrate robustness of the previously discussed results by showing similar, but smaller in magnitude,
effects.
Furthermore, we provide the results of two sets of placebo tests in Table ??. First, we
aggregate the number of homicides in two random weeks A (about 6 months before the
exam week) and B (about 9 months before the exam week) during the last years. If we
found significant coefficients for these measures, we would doubt that the coefficient of
the homicides in the previous 7 days would be systematical effect. All of these coefficients
are insignificant though. The second set of placebo test is conducted using the number
of deaths that occurred due to accidents rather than homicides. These measures are
also obtained from the death records which are used to calculate homicides. Both the
aggregate of accident deaths in the last 12 months and the last 7 days before the exam
in certain distances around the school are insignificant and allow the conclusion that
violence have a systematic effect on school performance.
In the revised version of this paper, we want to estimate the regressions for schools
which are situated in areas which did not experience migration flows to further exclude
the potential thread to our estimated arising from the leave of families with high socioeconomic status. Moreover, we will estimate the regressions replacing the dependent
variable by some other measures of school achievement, such as the share of students
who achieved very good results, or the share of students who failed the exams. We
are also planning to estimate Fixed Effects quantile regressions to check whether ‘good’
schools are differently affected by violence than ‘bad’ schools. Moreover, we will include
measures of historical violence, such as violence intensity in the last 5 years (we have
information dating back to 2002), as well as include an inverse distance weighting matrix
of violence in neighbouring regions.

7

Conclusion

The accumulation of human capital is one of the most important drivers of individual
development and aggregate economic growth. It is therefore a desired policy goal to enhance access to education, academic achievement and school quality both at the national
and international level. Public investments in education are an important driver of school
outcomes, but not the only driver as the vast literature on educational inequality suggests: Innate characteristics, such as ability; family background, such as socioeconomic
16

status; and neighbourhood characteristics, such as social deprivation, are shown to have a
significant effect on school performance (e.g. Black et al., 2005; Dahl and Lochner, 2008;
Ferguson and Michaelsen, 2013).
An increasing strand of the literature provides evidence that violence also impacts
upon several factors related to education. In almost all cases, higher levels of violence
reduce educational achievement, attainment or performance, with differences by age,
gender or socioeconomic group, depending on the violent conflict investigated. Less
attention has been devoted to the identification of the mechanisms which lead to the
damaging effects of violence. In most cases, psychological stress is discussed as a potential
mechanisms but empirical investigations are rare. Brueck et al. (2013), for example,
provide evidence of a detrimental effect of violence that occurred during the Second
Intifada on secondary school performance and suppose that psychological stress is the
main driver. They are not able to investigate this notion quantitatively though.
In this analysis, we are able to estimate the immediate impact of recent events of
violence on school performance, allowing us to rule out other potential mechanisms that
could correlate with psychological stress as the explaining mechanisms. We thereby provide the first study that is able to look at the immediate response to violence by a
population that is among the most vulnerable: primary school children.
We choose the recent upsurge in drug-related violence in Mexico as a case study for our
analysis. Mexico serves as a suitable example, as it faces a long history of relatively low
violence which increased dramatically after the declaration of the “war against drugs”
by the previous president Felipe Calderón. As a consequence, from 2007 to 2011, the
annual number of homicides jumped from roughly 10,000 to 30,000 and DTOs continue
to fight over trafficking routes and domestic end-user markets. Violence levels also vary
geographically and an increasing dispersion can be observed. Using this periodical and
locational variation in violence, we estimate the impact of violence on primary school
performance. Primary school performance is measured by several indicators, such as
the average score and the share of high scores by school in ENLACE exam results in
the academic years 2006/07 to 2010/11. ENLACE exams are standardised test which
allow the comparison over time and space. We are therefore equipped with a panel data
set on almost all primary schools in Mexico (however we restrict the analysis to public,
urban primary schools) which allows the estimation of a fixed effects model ruling out the
potential threat of selection and omitted variable bias that many conventional studies on
this matter are concerned with.
We find a significant reduction in school performance as a result of drug-related violence and identify two different mechanisms. The occurrence of violence within the 7 days
previous to the exam week in a 5km radius around a school reduces school performance,
indicating that pupils suffer from stress and fear, which we denote the psychological shock
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mechanism. This effect disappears when we enlarge the geographical radius of violence
exposure, indicating that violence close to home (school) affects psychological stress and
translates into worse school performance. Schools also perform worse when the homicide rate of the previous 12 months before the exam was relatively high. This suggests
that repeated events of violence disturb the learning process, which we call the reduced
learning mechanism. We can rule out that our results are driven by (a) reduced exam
attendance due to absence of more able students and (b) migration.
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Table 1: Descriptive Statistics

Violence indicators
Homicide rate 12 months 5km
Homicide rate 12 months 10km
Homicide rate 12 months 25km
Homicide rate 7 days 5km
Homicide rate 7 days 10km
Homicide rate 7 days 25km
School characteristics
Average points
Attendance rate
Students enrolled
Municipality characteristics
Population w/o Social Security
Cars per capita
Population density
Expenditure gross
Share social expenditure
Expenditure Oportunidades
Teachers per capita
Students per capita
Failed students per capita

Mean

Std.Dev.

Min

Max

0.11
0.14
0.15
0.01
0.01
0.02

(0.15)
(0.16)
(0.16)
(0.04)
(0.05)
(0.09)

0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
0.99
0.99
0.99

514.12
93.86
194.38

(43.24)
(4.37)
(119.59)

331.23
80.00
10.00

802.36
100.00
1183.00

0.51
0.19
39.25
2.87
0.28
0.34
4.92
124.51
4.00

(0.19)
(0.11)
(97.65)
(1.22)
(0.16)
(0.43)
(1.85)
(41.54)
(3.08)

0.14
0.00
0.00
0.62
0.00
0.00
0.00
0.12
0.00

1.00
0.90
948.53
33.65
0.94
22.01
23.53
779.51
39.53

N

114,445

Note: Authors’ calculations.
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Table 2: The Effect of Violence on Average Score – 12 Months Homicide Rate
DEPENDENT VARIABLE: Average score
1

2

3

4

-3.037***
(0.878)
No
No
No
Yes

-2.220***
(0.740)
No
No
Yes
Yes

-2.213***
(0.740)
Yes
No
Yes
Yes

-1.957***
(0.741)
Yes
Yes
Yes
Yes

510
114498

812
114498

582
114498

288
114498

-8.011***
(0.864)
No
No
No
Yes

-1.966***
(0.715)
No
No
Yes
Yes

-1.955***
(0.715)
Yes
No
Yes
Yes

-1.535**
(0.715)
Yes
Yes
Yes
Yes

525
114498

812
114498

582
114498

288
114498

-9.992***
(0.873)
No
No
No
Yes

-2.215***
(0.751)
No
No
Yes
Yes

-2.174***
(0.750)
Yes
No
Yes
Yes

-2.221***
(0.752)
Yes
Yes
Yes
Yes

535
114498

812
114498

582
114498

288
114498

A
Homicide rate 12 months in 5km
School Controls
Municipality Controls
School fixed effects
Academic year fixed effects
F
N
B
Homicide rate 12 months in 10km
School Controls
Municipality Controls
School fixed effects
Academic year fixed effects
F
N
C
Homicide rate 12 months in 25km
School Controls
Municipality Controls
School fixed effects
Academic year fixed effects
F
N

Note: The violence variable is given by the total number of homicides per 1,000 inhabitants in the previous 12 months to the exam in
a 5 (10, 25) km radius around each school. Control variables are: Number of enrolled students (school level), attendance rate during
exam (school level), registered automobiles per capita, gross expenditure, expenditure Oportunidades, social expenditure as share of total
net expenditure, population density, teachers per capita, primary students per capita, failed students per capita (all municipality level).
Robust standard errors in parentheses. ∗ ,∗∗ and ∗∗∗ denote significance level of 10%, 5% and 1%, respectively.
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Table 3: The Effect of Violence on Average Score – 7 Days Homicide Rate
DEPENDENT VARIABLE: Average score
1

2

3

4

-13.266***
(3.510)
No
No
No
Yes

-2.474
(2.190)
No
No
Yes
Yes

-2.165
(2.199)
Yes
No
Yes
Yes

-2.698
(2.198)
Yes
Yes
Yes
Yes

510
114498

812
114498

582
114498

288
114498

-15.415***
(2.596)
No
No
No
Yes

-2.836
(1.755)
No
No
Yes
Yes

-2.800
(1.758)
Yes
No
Yes
Yes

-2.946*
(1.758)
Yes
Yes
Yes
Yes

515
114498

813
114498

583
114498

288
114498

-10.055***
(1.561)
No
No
No
Yes

1.029
(1.135)
No
No
Yes
Yes

0.969
(1.136)
Yes
No
Yes
Yes

0.938
(1.137)
Yes
Yes
Yes
Yes

519
114498

812
114498

582
114498

288
114498

A
Homicide rate 7 days in 5km
School Controls
Municipality Controls
School fixed effects
Academic year fixed effects
F
N
B
Homicide rate 7 days in 10km
School Controls
Municipality Controls
School fixed effects
Academic year fixed effects
F
N
C
Homicide rate 7 days in 25km
School Controls
Municipality Controls
School fixed effects
Academic year fixed effects
F
N

Note: The violence variable is given by the total number of homicides per 1,000 inhabitants in the previous 12 months to the exam in
a 5 (10, 25) km radius around each school. Control variables are: Number of enrolled students (school level), attendance rate during
exam (school level), registered automobiles per capita, gross expenditure, expenditure Oportunidades, social expenditure as share of total
net expenditure, population density, teachers per capita, primary students per capita, failed students per capita (all municipality level).
Robust standard errors in parentheses. ∗ ,∗∗ and ∗∗∗ denote significance level of 10%, 5% and 1%, respectively.
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Table 4: The Effect of Violence on Average Score – 7 Days Homicide Dummy
DEPENDENT VARIABLE: Average score
1

2

3

4

7.176***
(0.274)
No
No
No
Yes

-1.475***
(0.255)
No
No
Yes
Yes

-1.433***
(0.255)
Yes
No
Yes
Yes

-1.364***
(0.257)
Yes
Yes
Yes
Yes

661
114498

816
114498

585
114498

289
114498

6.178***
(0.252)
No
No
No
Yes

-0.695***
(0.259)
No
No
Yes
Yes

-0.630**
(0.259)
Yes
No
Yes
Yes

-0.667**
(0.259)
Yes
Yes
Yes
Yes

650
114498

813
114498

583
114498

288
114498

3.517***
(0.266)
No
No
No
Yes

0.237
(0.265)
No
No
Yes
Yes

0.304
(0.265)
Yes
No
Yes
Yes

0.142
(0.268)
Yes
Yes
Yes
Yes

551
114498

811
114498

582
114498

288
114498

A
Homicide dummy 7 days in 5km
School Controls
Municipality Controls
School fixed effects
Academic year fixed effects
F
N
B
Homicide dummmy 7 days in 10km
School Controls
Municipality Controls
School fixed effects
Academic year fixed effects
F
N
C
Homicide dummy 7 days in 25km
School Controls
Municipality Controls
School fixed effects
Academic year fixed effects
F
N

Note: The violence variable is a binary indicator. It has a positive value if at least one homicide occurred in the previous 7 days to the
exam in a 5 (10, 25) km radius around each school. Control variables are: Number of enrolled students (school level), attendance rate
during exam (school level), registered automobiles per capita, gross expenditure, expenditure Oportunidades, social expenditure as share
of total net expenditure, population density, teachers per capita, primary students per capita, failed students per capita (all municipality
level). Robust standard errors in parentheses. ∗ ,∗∗ and ∗∗∗ denote significance level of 10%, 5% and 1%, respectively.

Table 5: The Effect of Violence on Attendance Rate
DEPENDENT VARIABLE: Attendance rate
Homicide rate in 12 months

Homicide rate
School Controls
Municipality Controls
School fixed effects
Academic year fixed effects
N

Homicide rate in 7 days (dummy)

5 km

25km

5km

25km

0.143
(0.163)
Yes
Yes
Yes
Yes
124922

-0.191
(0.155)
Yes
Yes
Yes
Yes
124922

-0.317***
(0.065)
Yes
Yes
Yes
Yes
124922

-0.338***
(0.062)
Yes
Yes
Yes
Yes
124922

Note: The violence variable is given by the total number of homicides per 1,000 inhabitants in the previous 12 months (7 days) to the exam
in a 5 (25) km radius around each school. Control variables are: Number of enrolled students (school level), registered automobiles per
capita, gross expenditure, expenditure Oportunidades, social expenditure as share of total net expenditure, population density, teachers
per capita, primary students per capita, failed students per capita (all municipality level). Robust standard errors in parentheses. ∗ ,∗∗
and ∗∗∗ denote significance level of 10%, 5% and 1%, respectively.
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