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Books and Guns: The Quality of Schools in Conflict Zones 

 

 

Abstract 

This paper investigates the causal effect of armed conflict on the 

educational achievement of Colombian high school graduates, proxied by 

their scores on a national standardized test. Given the possible endogeneity 

of conflict, we use as an instrument the exogenous occurrence of natural 

disasters in neighboring municipalities. Using this strategy and based on 

information at the student level, we find that an increase of one standard 

deviation in our conflict measure decreases scholastic achievement by 0.75 

standard deviations. The results suggest that this effect is not driven by 

supply-side factors but rather by conflict affecting students and families 

directly. Moreover, the results are robust to different specifications and 

alternative identification strategies.  

Key Words: armed conflict; educational achievement; Colombia.  

JEL codes: I21, I29, O12 
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Abstract 

Este trabajo investiga el efecto causal del conflicto armado en el logro educativo de los 

bachilleres de Colombia, utilizando como proxy los puntajes obtenidos en una prueba 

estandarizada nacional. Teniendo en cuenta la posible endogeneidad del conflicto, utilizamos 

como instrumento la ocurrencia exógena de los desastres naturales en los municipios vecinos. 

Utilizando esta estrategia, y basándose en la información a nivel de estudiantes, nos encontramos 

con que un aumento de una desviación estándar en nuestra medida conflicto disminuye el 

rendimiento escolar en 0,75 desviaciones estándar. Los resultados sugieren que este efecto no se 

debe a factores de oferta, sino más bien por lo impactos directos o indirectos del conflicto que 

afectan a los estudiantes y familias. Por otra parte, los resultados son robustos a diferentes 

especificaciones y estrategias de identificación alternativas.  

Palabras clave: conflicto armado; los logros educativos; Colombia.  

Códigos JEL: I21, I29, O12
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Introduction 

The literature on the consequences of armed conflict on individual and household 

outcomes has grown steadily in the past decade (Blattman and Miguel, 2010). Given the 

importance of education for both individuals and nations, many studies have focused on 

analyzing how conflict affects educational attainment for individuals living in conflict zones. 

Studies using micro-level data, such as those by Akresh and de Walque (2008), Shemyakina 

(2011), Chamarbagwala and Morán (2011), and Rodriguez and Sanchez (2012), consistently find 

that conflict has long-term negative effects on educational attainment. In countries as diverse as 

Rwanda, Tajikistan, Guatemala, and Colombia, armed conflict reduces the number of years of 

education of children by between 0.3 and 1.1 years.2 

However, no study has yet analyzed how armed conflict influences educational 

achievement—the quality of education—of students who do not drop-out of school and continue 

attending schools located in conflict zones. This is a notable gap in the literature for two reasons. 

First, the importance of the quality of education is now evident to academics and policy makers.3 

Second, there are numerous channels through which conflict can affect not only schooling 

attendance, as shown by the studies above mentioned, but also the quality of education received 

by students who do not drop out of school. Armed conflict may decrease the quality of schools 

through damage to infrastructure or a decrease in the number and quality of teachers and 

educational materials in conflict zones. Similarly, students and their families living in these 

                                                 
2 Earlier studies, which used macro-level data, found that armed conflicts had negligible impacts on the outcomes of interest, including 

education attainment and literacy rates (Miguel and Roland (2011) and Chen Loayza, and M. Reynal-Querol  (2008)).  

3 Please refer to Murnane et al. (2001),  Lazear (2003) and  Hanushek and Woessmann (2007) for studies on the effect of the quality of 

education on individual earnings. The impact of the quality of education on other important outcomes, such as school dropout rates (Hanushek, 

Lavy, and Hitomi., 2008) and the rate of economic growth (Hanushek and Woessmann, 2012), has also been found. 
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zones may be subject to economic shocks that could force children to work and thus devote less 

time to learning. Furthermore, conflict may force students to skip regular classes or raise their 

stress levels, which may impair their ability to learn. 

This paper enriches the existing literature by studying and providing the first estimates on 

the effect of armed conflict on the quality of education received by students residing in conflict 

regions. In doing so, it provides an estimate of another indirect, long-term consequence of armed 

conflict that has been notably under-studied in the literature.   

Information on almost three million students who graduated from high school between 

1996 and 2003 is used to estimate how armed conflict in Colombia, measured by the number of 

attacks perpetrated by armed groups in a given municipality, influences academic achievement. 

Academic achievement or quality of education is proxied by the SABER 11 standardized test 

score, a national exam taken by all Colombian high school graduates. To control for the possible 

endogeneity and measurement errors in our armed conflict variable—numbers of attacks 

perpetrated by non-state armed groups—we use a novel instrumental variable approach. We 

instrument the number of attacks in a given municipality with the average number of natural 

disasters occurred in neighboring municipalities. More specifically, we use as an instrument the 

total number of landslides and floods occurred in all other Colombian municipalities in a given 

year weighted by the distance from the municipality of interest.  

It is important to highlight the relationship between weather conditions, natural disasters, 

and warfare. Doughty (2012) states that weather conditions have historically influenced the 

planning and design of military strategies and the outcomes of warfare for various actors in the 

past, including Frederick the Great, Napoleon, Washington, Eisenhower, and Hitler. Weather 

conditions have also been taken into account in innovative forecast software programs currently 
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employed by the most advanced armies. These types of programs have relied on weather and 

terrain characteristics, as well as on data such as number of combatants and weaponry, in order 

to predict where combat will take place and even who will win (The Economist, 2012). 

Regarding the specific case of guerrilla warfare, one can also argue the existence of a 

relationship between natural disasters such as floods and landslides—mostly a result of extreme 

weather conditions—and the number and intensity of attacks. Guerrilla military strategies consist 

of not holding ground, concentrating for action, performing small and occasionally large attacks, 

and then immediately dispersing (Paschal, 2012). In this regard, guerilla warfare may respond or 

react to weather and terrain conditions. As natural disasters make it difficult to carry out guerrilla 

attacks in the municipality where they occur, combatants may decide to launch attacks in 

neighboring ones where the terrain and weather conditions are expected to be better. Figure 1 

shows preliminary quantitative evidence in favor of this hypothesis. As can be observed, there is 

a positive relationship between conflicts in a given municipality and natural disasters in 

neighboring ones. This positive relationship is further supported by qualitative evidence gathered 

from the testimony given by a former member of the Revolutionary Armed Forces of Colombia 

(FARC), the strongest guerrilla group in the country, in a detailed interview conducted 

specifically for this purpose.  

Of course, natural disasters may also influence the quality of education. Floods and 

landslides may close roads, damage schools, and damage homes and businesses, all of which 

could negatively affect education decisions. Our empirical strategy controls for this possibility in 

two ways. First, as mentioned, we use as instrument the weighted total number of natural 

disasters that have occurred in other municipalities in the country and not in the particular 

municipality where students reside. Second, in addition to including the usual set of controls 
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(household, school, municipality characteristics, and school and year fixed effects), all 

regressions include the number of natural disasters that have occurred in the particular 

municipality where students reside. We argue that after such controls are taken into account, the 

weighted number of natural disasters occurring in all other municipalities in the country should 

not have any direct effect on the quality of education that students receive in a given 

municipality.   

We find that an increase of one standard deviation in the average number of attacks carried 

out by armed groups to which each student was exposed to during his or her secondary education 

decreases his or her SABER 11 test score by 0.75 standard deviations. This effect is robust to 

different specifications of our main regressions as well as to the conflict measure and instruments 

used.  Finally, the results suggest that supply-side factors, such as pupil-teacher ratios or 

teachers’ level of education, are not the main channels through which conflict affects school 

quality. Hence, possible transmission channels must be certain conditions and decisions made by 

students and their families that are affected by conflict, such as economic shocks, periods 

without school attendance, or high levels of stress in students that impair their concentration and 

cognitive skills, among others. Regarding this last transmission channel, our result goes in hand 

and is similar in magnitude with what the literature in psychology has recently found (Sharkey, 

2010).  

The remainder of the paper is organized as follows. Section I presents the empirical 

strategy used in the paper, while Section II describes the data sets used. Section III presents the 

main results, and Section IV presents evidence on the possible transmission channels. Finally, 

Section V concludes.  
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I. Empirical Strategy 

A. Academic Achievement and Armed Conflict 

 

The economics of education literature assumes that the quantity and quality of education attained 

by student i arises from the utility maximization process at the household level. As detailed by 

Glewwe and Kremer (2006), within such a framework, we obtain two separate relationships 

regarding the knowledge acquired by students. The first one reflects the production function of 

learning, whereby the knowledge attained by student i attending school  s (Ki,s) can be expressed 

as a function of the number of years of schooling (Si), personal and household characteristics 

(Fi), the school inputs chosen by the parents (Ii) and the schools’ characteristics (Qs). Thus: 

 

                                                   Ki,s=a(Si, Fi, Ii, Qs)                                                                     (1)          

             

The second relationship emerges from the solution of the utility maximization problem. It 

is assumed that parents choose Si and Ii subject to specification (1), along with other factors such 

as the price of schooling (Ps), the expected future earnings of their children, and their lifetime 

budget constraints. The solution to this maximization problem yields the following reduced form 

equations: 

 

                                                  Si,s=a( Fi, Qs, Ps)                                                                         (2)  

                           Ki,s=a(Fi, Qs, Ps)                                                                    (3)  
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Armed conflict could influence both scholastic attainment and school quality through 

different channels. For instance, armed conflict could inflict negative economic shocks on 

families, affecting personal and family characteristics. Similarly, armed conflict, through the 

premature deaths it causes, could change the returns to education. As shown by Rodriguez and 

Sanchez (2012), these effects could force parents in Colombia to take their children out of school 

and/or send them to work. This will influence both Fi and Ii, reduce the time devoted to studying, 

and hence lower the knowledge attained by students living in conflict areas. Similarly, armed 

conflict could destroy school infrastructure or reduce the number and quality of teachers that opt 

to work in conflict regions. These factors will influence Qs and through it also influence both the 

quantity and quality of schooling.   

In this paper we are particularly interested in evaluating how armed conflict, through 

changes in personal, family, and school characteristics, influences the quality of education 

acquired by students attending private and public schools. Under this scenario, through a 

linearization of (3), a first empirical specification that could be carried out is given by: 

 

                                Ki,s,j,t= β + γFi,s,,j,t +θH s,,j,t +αACj,t, +ηs + νt +εs,j,t                                            (4) 

   

where Ki,s,j,t is a measure of knowledge obtained by student i who attends school s in 

municipality j in time t. In this paper it will be proxied by the total score earned by each student 

on a national standardized test taken at the end of their last year of high school. Fi,s,j,t represents 

the personal and family characteristics of the child i attending school s; Hs,,j,t are the average 

personal and family characteristics of students attending school s in municipality j at time t; and 

ACj,t is the number of attacks perpetrated by irregular armed groups in municipality j and time t. 
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The symbols ηs and νt represent school and year fixed effects, and finally, εs,j,t is an i.i.d error 

term. In this specification, maintaining personal and family characteristics constant but letting 

variables such as Ii and Qs vary implies that α provides an estimate of the total effect of armed 

conflict in year t on the quality of education attained by students in Colombian schools during 

that same year.  

B. Identification Strategy: Armed Conflict and Natural Disasters 

 

There are numerous facts that make specification (4) naïve and that, if not taken into account, 

could bias the estimate of α. There could be problems associated with misspecification, 

endogeneity of the conflict variable, and measurement errors. Regarding the first problem, in 

regression (4) we are implicitly assuming that this year’s violence will influence that same year’s 

scores on the national high school test. This is a strong assumption, given that the test is designed 

to measure cumulative knowledge that students attain throughout their secondary education 

(which in Colombia lasts six years). In this context, it would be more reasonable to assume that 

the effect of armed conflict will be cumulative over time, and hence it is exposure to repeated 

episodes of armed conflict that influences the results. 

In order to account for this last fact, in this study we carry out the following regression:  

 

                                Ki,s,j,t= β + γFi,s,,j,t +θS s,,j,t +αACj,(t,t-5) +  ηs + νt +εs,j,t                                (5)                       

   

where ACj,(t,t-5) represents the average armed conflict that municipality j has experienced during 

the  previous six years and which should correspond to the years that each student that presented 

the test in year t was attending high school. This will allow us not only to control for the fact that 
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it is the cumulative level of violence that influences schooling outcomes, but also for the fact that 

conflict in Colombia varies significantly across years. 

Under specification (5), the possible endogeneity of the armed conflict variable still needs 

to be taken into account. First, there could be problems of reverse causality between school 

quality and armed conflict.  Studies such as Hanushek et al. (2008) have shown that one of the 

major reasons that students drop out of school is the poor quality of education. School dropouts 

are at higher risk of becoming engaged in the conflict if the illegal groups offer them some type 

of economic compensation to join or simply recruit them by force. A higher number of armed 

members in a given municipality will imply higher levels of conflict (Rubio, 2001). For 

Colombia, this is particular worrisome; according to Human Rights Watch (HRW, 2004), at least 

one of every four irregular combatants is underage.  Second, there could be problems of omitted 

variable bias in which determinants of the quality of education that are not observed or not 

included in the specification are also related to the level of violence in the municipality. For 

instance, it is very plausible that poverty levels in the municipality could influence both the level 

of armed conflict and the quality of the schools. The economic literature has previously 

established how economic factors are indeed important determinants of both educational 

outcomes and the onset and duration of conflicts. Finally, as is common with most conflict 

studies, there may be measurement errors in our armed conflict variable that could lead to the 

classical attenuation bias problem. 

To adequately account for all of these problems, a novel instrumental variable approach is 

implemented, using as instrument the six-year total number of landslides and floods occurred in 

neighboring municipalities. Specifically, for each year t, we first build a vector containing the 

per capita number of natural disasters (floods and landslides) that occurred in each municipality 
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of Colombia in the previous six years (vector . This vector’s size is 1,122 (corresponding to 

the total number of municipalities in the country) times one and takes the form of: 

 

																																									 , ∗ 		

	

⋮
		 , ,

                                                 (6) 

 

We then construct a normalized distance matrix (M) between all municipalities in the 

country where the distances are expressed in radians and are normalized so that the sum of each 

row is equal to one. Hence, we have:  

 

																								 , ∗ ,

	 , ⋯ 	 , ,

⋮ ⋱ ⋮
	 , , ⋯ 	 , , ,

	                                             (7)              

    

As seen, matrix  is a square matrix of 1,122 times 1,122, where each cell is the 

normalized distance between municipality i and j. For instance,  	 ,  is the distance 

between municipality 1 and itself, cell 	 ,  is the distance between municipalities 1 

and 2, and similarly for the  remaining municipalities. Note that matrix 	’s diagonal is equal to 

zero, corresponding to the distance between each municipality and itself. 

We then multiply ∗ 	   and obtain vector  which contains the total number of per 

capita disasters that occurred in all neighboring municipalities in the previous six years, weighted 

by the normalized distance between each municipality j and all other municipalities.  Vector  
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is the variable employed as an instrument of the six-year average attack rate at the municipality 

level, expressed as follows: 

 

																												 , , ∗

	 	 	 	 	 	 	 	
	 	 	 	 	 	 	

	 	 	 	 	 	 	

⋮
	 	 	 	 	 	 	 , ,

	                                  (8)            

 

The economic literature has studied the relationship between natural disasters, climate, and 

conflict with a different scope from the one employed in this paper. To our knowledge, previous 

studies have focused on how climate and natural disasters affect the onset of armed conflicts. 

More specifically, they analyze how climate and natural disasters affect the risk of initiating a 

conflict, through changes in economic and social environment, including economic and 

agricultural dynamics, migration, or the weakening of institutions.  Examples of these studies 

include Miguel et al. (2004), Nel and Righarts (2008), Besley and Persson (2011), Adano et al. 

(2012), Bergholt and Lujala (2012), and Gleditsch (2012).  In contrast, this paper uses the effect 

of natural disasters on Colombia’s ongoing civil conflict through changes in the military 

strategies of the combatants.  

The modus operandi of guerrilla fighters may imply that the final number and location of 

attacks, the location of their hideouts, and their mobilization decisions will depend on the 

weather and terrain conditions. This hypothesis is confirmed by the testimony of a former 
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member of the FARC, provided in a detailed interview conducted for this purpose.4 He 

distinguished between two types of attacks. Some attacks are carefully planned for one, two, or 

even three months. When the plan is finally designed, a specific date is set and the attack occurs 

independent of weather or terrain conditions.  

“If it rains, then the attack is delayed until it [the rain] stops. One night, one day, 

it depends. You put your uniforms and the equipment under plastic bags to protect 

them and wait until the weather is better.” (Interview April 9, 2013. Authors’ 

translation.) 

In contrast, the location of camps and other types of attacks, which are not necessarily 

planned in so much detail, are affected by the weather and of course by natural disasters. 

According to this ex-combatant, there is a specific period of the year in which rain and floods are 

more common and hence both of these activities change. First, in these particular periods, 

guerrilla fighters gather in high-altitude areas away from the lower part of rivers and hence from 

sites that can be flooded. 

“You look for and go to high places, because normally rivers have high and low 

places, you camp in high places and when the water level goes down you can go 

down to those lower places again.” (Interview, April 9, 2013. Authors’ 

translation.) 

                                                 
4 We thank the Agencia Colombiana para la Reintegracion (ACR) for contacting and giving us the opportunity of having this interview. 

For security purposes few details on the former combatant are given to researchers. In the interview we found out this combatant fought in Frente 

16 in the Departamentos of Guaviare, Meta, and Huila.  
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Moreover, the types of activities that they engage in as a group are different. During 

periods of heavy rain or flooding, the main activity that they carry out is surveillance and holding 

the terrain in order to keep their camps safe. According to this ex-combatant, during these 

months, 

“Normally you do not engage in fighting activities, most of the time is for 

surveillance…this is when a group of men go one or half kilometer around the 

[guerilla] camp. This is to ensure the army or the paramilitaries can’t get in…” 

(Interview April 9, 2013. Authors’ translation) 

“…that river is flooded almost every June; that is the hard times but you are not 

affected because you go to higher ground…..here [when the floods and rainy 

season occur] you are resting, and relaxing…” (Interview April 9, 2013. Authors’  

translation.) 

Natural disasters can also affect the quality of schooling in different ways. They can 

destroy school infrastructure and learning materials; they may disrupt classes and may cause 

temporary migration between schools. Evidence of these effects has been recently studied and 

quantified by authors such as Maccini and Yang (2009), Baez et al. (2010), and Bustelo et al. 

(2012), among others. Our instrument, however, should not be directly correlated with our 

variable of interest. First, our instrument is the weighted number of floods and landslides in all 

other Colombian municipalities. Hence, it does not include natural disasters in the municipality 

where student i resides. This last measure is in fact included as a control variable in all 

regressions. Moreover, our specifications control for differences in municipality investments in 

the education sector through central government transfers and the share of the municipal budget 
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spent on education. We also control for the level of economic activity and/or poverty in a 

municipality by including as control variables a measure of poverty (unsatisfied basic needs) and 

municipal GDP proxied by the revenue collected in the municipality through the local commerce 

and industry tax. In order to distinguish between the effects of armed conflict and crime in a 

municipality, we include the annual homicide rate per 10,000 inhabitants in the municipality. We 

also include school and year fixed effects, and errors are clustered at the municipality level. After 

all of these controls are included, our identification strategy assumes that per capita natural 

disasters that occurred in other Colombian municipalities should not directly affect the quality of 

education in municipality j.   

II. Data 

The information used in this paper to proxy school quality in Colombia is students’ total 

score on the SABER 11 examination. This is a government-administered exam that twice a year 

evaluates approximately 95 percent of Colombian high school students upon completion of their 

senior year.5 We have information on more than three million students’ test scores, 

corresponding to almost 10,000 schools. This exam evaluates students in math, Spanish, social 

studies, science, and an elective subject chosen by the student or the school. A total score is then 

calculated as the sum of the result obtained in each area. For ease of interpretation of the results, 

we normalize the score so that each year the mean and standard deviation are equal to zero and 

one, respectively. We will use this standardized measure throughout the empirical exercises as 

our dependent variable of interest for 1996 through 2003. The main reason for this choice of 

                                                 
5 The reason that the exam is administered twice per year is due to the fact that there are two different high school academic calendars in 

Colombia. The exam in March is taken by those students graduating in June, and the exam in October is taken by those graduating in December. 
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years is that, during this specific period, students were required to provide information about 

their personal and family characteristics before taking the exam.  This allows us to control for 

variables which, according to the economic literature, are important determinants of educational 

outcomes. Table 1 presents the mean and standard deviation of the controls used in the 

regressions.  

The data at the municipal level were obtained from several public and academic sources, 

including the Office of the Vice Presidency of Colombia, the National Planning Bureau 

(Departamento Nacional de Planeación—DNP), the Colombian Bureau of Statistics 

(Departamento Administrativo Nacional de Estadística—DANE), the National Police, the 

Bureau of Safety (Departamento Administrativo de Seguridad—DAS), and the Center for the 

Study of Economic Development (Centro de Estudios sobre Desarrollo Económico—CEDE). As 

for the intensity of civil conflict, Colombia is experiencing one of the longest ongoing periods of 

domestic conflict in the world, surpassed in length only by the Israeli-Palestinian conflict and the 

Indian-Pakistani conflict over Kashmir. The main irregular armed groups currently active are 

two guerrilla organizations known as the Revolutionary Armed Forces of Colombia (FARC) and 

the National Liberation Army (ELN), both of which were founded on Communist ideas during 

the early 1960s. During the period of our study, a right-wing paramilitary group known as the 

United Self-Defense Forces of Colombia (AUC) was also active. During this time, all three 

groups perpetrated attacks against the country’s infrastructure and the civilian population, 

kidnapped individuals for both extortion and political reasons, engaged in drug trafficking, and 

were involved in direct armed clashes with the Colombian army.6 

Our measure of armed conflict is the total number of offensive actions (attacks against 

infrastructure and the civilian population and clashes with government forces) undertaken by 
                                                 
6 For a detailed description of the Colombian conflict please refer to Sánchez,Solimano, and Formisano (2005). 
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guerrillas, paramilitary groups, and common criminals in each municipality in each year. The 

main source of this information is the Office of the Vice Presidency, which has a specialized 

group monitoring the evolution of the conflict. They obtain the information from the Ministry of 

Defense, the police, newspapers, and NGOs, among others, which ensures the reliability of the 

data. Figure 2 shows the average number of attacks perpetrated by all armed groups inside 

Colombia’s borders between 1993 and 2008. The map shows Colombia’s 1,101 municipalities, 

which, as can be observed, have all experienced armed conflict. The number of attacks 

significantly increased during the late 1990s and only began to decrease after 2003. Moreover, 

the increase occurred in only certain municipalities. Table 2 offers additional information 

regarding our conflict measure.  

Table 2 also provides descriptive statistics of the instrument used in our empirical 

estimations: natural disasters in neighboring municipalities. This information comes from 

Desinventar, the Natural Disaster Information Administrative System of the United Nations.7  

The database contains information on every natural disaster and the municipality where it took 

place, the date of the occurrence, the type of natural disaster, the likely cause, the intensity, and 

the damage caused, including information on both human and physical losses.  For the purposes 

of this study, only natural disasters that occurred between 1990 and 2003 are considered.  

This information is complemented by other controls at the municipality level. To capture 

other types of violence (other than armed conflict) we use the homicide rate. To capture the 

general level of economic activity, we use per capita local industry commerce tax revenue 

collected in each municipality and the total transfers received from the central government. To 

                                                 
7  The information is available at www.desinventar.net. 
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proxy poverty levels, we use the NBI index.8 We have measures of both the enrollment and the 

quantity of resources invested in the education sector. Finally, we have detailed information on 

teacher and school characteristics at the municipality level for the entire sample period. 

Information comes from the C-100 and C-600 forms collected by the Colombian Bureau of 

Statistics (DANE).9 The main statistics for all of these variables are presented in Table 2.  

 

III. School Quality and Armed Conflict 

 

Given that high school education in Colombia is six years in length and the SABER 11 exam 

evaluates the knowledge that students attain throughout high school, our measure of conflict will 

be cumulative. Specifically, we constructed a variable containing the average number of attacks 

to which each student was exposed during the past six years. Table 3 presents the results 

obtained by running specification (5) and gradually including all the control variables.10 The 

signs of the control variables’ coefficients are in most cases what was expected. Female students, 

those belonging to Afro-descendent or other ethnic groups, and those who work while in school 

obtain on average a lower total SABER 11 score. The same can be said of students whose fathers 

                                                 
8 Basic Unmet Needs (Necesidades Basicas Insatisfechas—NBI) is a poverty index that estimates the percentage of the population with 

basic unsatisfied needs according to the quality of the house they live in, the assistance of children to school and the number of economically 

dependent members in each family. 

9 These are two survey instruments through which the DANE collects information regarding infrastructure, number and level of 

education of teachers and number of students among others for all schools in the country. 

10 We also ran several regressions including contemporaneous and lagged measures of conflict following specification 4. The coefficient 

of armed conflict is most of the time also negative and significant as expected. These results are all available upon request. 
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are less educated.11 Similar results are obtained for controls at the school level. Although not 

shown, schools located in municipalities that have higher enrollment rates invest a higher 

proportion of resources in the education sector and have lower levels of crime (as measured by 

the homicide rate) have higher SABER 11 scores. Finally, for all specifications we implemented 

a Hausman test to verify whether fixed effects estimation at the school level was more 

appropriate than a random effects one. As can be observed, in all cases the null hypothesis of a 

random effect model is rejected.  

The data show that our coefficient of interest is negative and significant. An increase in one 

standard deviation in the cumulative rate of attacks decreases the average ICFES score by 0.03 

standard deviations. However, as explained in Section II, our preferred estimation strategy is an 

instrumental variable approach that directly takes into account the possible problems of 

endogeneity and measurement errors of our conflict variable.  

A. Instrumental Variable Results 

 

Table 4 presents the results of the first-stage regression in which the accumulated six-year armed 

conflict in the municipality is instrumented by the accumulated six-years of per capita natural 

disasters in neighboring municipalities. In all models, where controls are added gradually, this 

last variable is, as expected, positively correlated with our armed conflict measure.12 Consistent 

with our hypothesis and the testimony of the former guerrilla fighter, natural disasters in 

                                                 
11 In alternative specifications not shown here we also included the education of the mother. It appears that all the effect of family 

education is driven by that of the fathers given that the mothers’ education is never statistically different from zero. The main results with these 

controls remain the same. 

12 More importantly, the Kleibergen-Paap Wald F Statistic reaches 48 when all controls are used. This allows us to reject at a 1% 

confidence level the hypothesis of weak instruments. 
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neighboring municipalities displace guerrilla and paramilitary terrorist actions away from them 

and closer to the particular municipality where no disaster was present. The table also includes 

the coefficient associated with natural disasters that occurred in the specific municipality. As can 

be observed, the coefficient is negative and significant, suggesting that illegal armed groups 

reduce their attacks in zones where more natural disasters occur, most likely because it is harder 

for them to mobilize, attack, and take cover.  

Table 5 presents the second-stage results of our coefficient of interest, gradually including 

all of the control variables. The first detail that deserves to be highlighted is that, as shown in the 

lower part of the table, the null hypothesis that the armed conflict measure is exogenous in the 

regression is rejected with a 1 percent confidence interval in all four specifications. Second, our 

coefficient of interest remains negative and significant as in the OLS results, but the effect is 

larger. In our last specification, a one standard deviation increase in the six-year average armed 

conflict measure induces a decrease of 0.74 standard deviations in the SABER 11 score. 

Although not shown, the coefficient on natural disaster in the municipality where the student 

resides is, as the literature has previously shown, negative and significant. As mentioned, our 

choice of six years of lagged attack rates corresponds to the six years of Colombian secondary 

education, which is precisely what the SABER 11 exam evaluates. However, as a robustness 

check and to see if the effect of conflict differs significantly according to the period of conflict 

chosen, Table A1 in the Appendix presents the results of the impact of the accumulated armed 

conflict for different periods of years. Specifically, we present the results using two through 

seven years of accumulated armed conflict with the whole set of control variables. The 

instruments chosen in each case are the respective two-, three-, four-, five-, and seven-year total 

per capita natural disasters in neighboring municipalities. As observed, the impact of conflict 
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only becomes negative and significant after three years of exposure to continuous conflict, 

suggesting that conflict affects the quality of education only if it persists in the long run.  

Moreover, it appears there is a U shape relationship in time between the intensity of conflict 

exposure and quality of education attained.  

It is reasonable to assume that the effect of armed conflict on school quality will also differ 

according to the socioeconomic characteristics of the students and the schools they attend. We 

investigate this possibility by running the same IV regression of Model 4 in Table 5, including an 

interaction of our armed conflict variable with some socioeconomic characteristics of the 

students.13 Table A 2 in the Appendix shows that the impact of armed conflict is stronger for 

boys and children with less educated fathers. No difference according to the ethnicity of the 

student is observed. 

B Robustness Checks 

School Dropout and Migration.—The information we use to estimate the impact of armed 

conflict in this paper is census information. Thus, there are no sample selection problems. We 

observe all Colombian students who, between 1996 and 2003, completed their high school 

education and did not drop out of school before doing so. However, previous literature has 

established that conflict may affect students in two different ways: dropping out of school and 

family migration.  

First, studies such as Akresh and de Walque (2008), Shemyakina (2011), Chamarbagwala 

and Morán (2011) and Rodriguez and Sanchez (2012) show that armed conflict increases the 

probability that students will drop out of school. Hence, if no conflict were present in Colombia, 

                                                 
13 To control for the possible endogeneity of the interacted term we follow Miguel, Satyanath, and Sergenti  (2004)  and use as 

instruments the per capita natural disasters in neighbor municipalities interacted with the appropriate explanatory variable. 
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we would have observed a different pool of students (almost certainly a larger group) graduating 

from high school.14 In this context it is interesting to analyze what the effect of armed conflict 

would have been if students who dropped out had remained in school. To gauge the possible 

effect of this dropout effect on our coefficient of interest, we followed the idea of Angrist et al. 

(2006) and estimated the impact of armed conflict on a restricted sample. Specifically, we first 

divided all students according to whether they reside in a municipality with a high or low level of 

armed conflict.15 We also assumed that, as expected, children from the lower end of the ability 

distribution are at a higher risk of dropping out of school. We then dropped the lowest 5, 10, and 

15 percentile in the ability distribution of those students residing in the most violent 

municipalities and re-estimated our regressions using this restricted sample. The results are 

presented in Table 6, Panel A. As can be observed, the coefficient of interest is somewhat higher 

than in the complete sample. This suggests that, if anything, our results represent a lower bound 

of the effect of conflict on school quality, if conflict had not also influenced school dropout 

decisions.  

Second, as shown by Ibañez and Velez (2008), conflict may also induce selective 

migration of households. We have no information on students’ migration decisions; hence, we 

must assume that children have always lived in the municipality were they took the SABER 11 

exam. In principle, one could imagine that children whose parents are more concerned about 

their well-being and have the means to migrate or send them away from the conflict areas are 

                                                 
14 For Colombia Rodriguez and Sanchez (2012) show that conflict in Colombia increases the probability of dropping out of school and 

entering into the labor market too early by 13%. 

15 High conflict municipalities are those municipalities with mean total attack rates above the country mean. 
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those who will change the location of their residence.16 By this logic it is reasonable to assume 

that students from the upper end of the ability distribution will be the ones who migrate away 

from conflict regions towards safer ones. However, it is less clear where in the ability 

distribution of nonviolent municipalities these migrant students will relocate. Table 7 speculates 

on different scenarios. Specifically, we allow the top 2, 5, and 10  percent of students to 

“migrate” from violent municipalities and assume three possibilities: i) they drop out of school 

completely (and hence do not present the SABER 11 exam); ii) they reach the lower tail in the 

ability distribution of nonviolent municipalities; and iii) they reach the upper tail of that same 

distribution. Each of the three columns in panel B of Table 6 accounts for these three 

possibilities, respectively. As can be observed from columns 1 and 2, under the first two 

possibilities the coefficient of interest remains almost intact, suggesting that if migration is 

actually occurring, it is not biasing the results. Under the third assumption, however, the 

coefficient of interest falls by 50 percent, and our estimate is now an upper bound of the effect. It 

should be noted, however, that it is highly unlikely that students from the upper tail in the ability 

distribution of violent municipalities are as good as those in the upper tail in nonviolent ones. 

Hence, we argue that our coefficient should not be biased by selective migration either.  

                                                 
16 Evidence of this is obtained from the SABER sample. We take the top 5% of all students and estimate the percentage who report 

having a father with college education before the escalation of violence. We find that the difference in this percentage between violent and 

nonviolent municipalities is around 3% and not significant at any standard level. However, the same statistic for the year 2003 reaches to almost 

6% and is significant at the one percent level. 
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Alternative Instrumental Variable.—In order to check the robustness of our results, we use an 

alternative instrument which we argue is also exogenous to conflict: the estimated cocaine 

revenue at the state level. Previous literature has linked the escalation of domestic conflicts to the 

existence of sources that finance irregular groups, such as diamond, oil, and drug production and 

trafficking (Collier and Hoeffler, 2004). For Colombia, Angrist and Kugler (2008) also show 

how an exogenous upsurge of coca prices and cultivation implied that in coca-growing regions 

the violence increased. The authors provide evidence of the well-known fact that the Colombian 

civil conflict is fueled by the financial opportunities provided by coca.  

Thus, we assume that in a given region, revenue from drug trafficking will also influence 

the number of attacks that irregular armed groups can carry out, as illegal sources of financing 

are available. These resources, however, should not influence the quality of education imparted 

in schools and hence should serve as an alternative instrument, something also shown by Angrist 

and Kugler (2008) . In order to have a clear exogenous alternative instrument, we use exogenous 

changes in the New York price of cocaine. Specifically, we assume that the variations over time 

of regional drug revenues during the years we are analyzing were due only to the changes in the 

international price of cocaine.17 In order to obtain variation across states, we estimated their 

average drug revenues during 1985-1990, years which precede the escalation of the conflict and 

the time period covered in this paper. Specifically, we estimate a measure of the potential drug 

dealers in each state and, based on this, their potential revenues from cocaine trafficking for the 

period 1985-1990 (see Appendix B where the construction of this instrument is explained in 

detail). 

                                                 
17 Papers such as Dube and Vargas (forthcoming) also show how exogenous price changes in commodities influence the conflict 

countries experience. 
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Results with this alternative instrumental variable are presented in Table 7.18 As can be 

observed, the coefficients of interest are very similar to those obtained with our natural disaster 

instrument. Using this alternative instrument, a one standard deviation increase in the average 

six- year offensive attack rate decreases the SABER 11 score by 0.86 standard deviations. 

Furthermore, although not shown, all other exercises and robustness checks presented above 

were also carried out using this alternative strategy, and their results are similar.19 Such similarity 

in coefficients obtained with such different yet equally valid instruments provides evidence of 

the robustness of the results previously presented. 

IV. Possible Transmission Channels 

Theoretically, there are several channels though which armed conflict could affect the quality of 

schooling and explain the results previously described. Armed conflict may decrease student 

achievement through damage to school infrastructure. It may decrease the quantity and quality of 

educational materials either through destruction or because they cannot reach conflict zones. 

There could be fewer teachers available in these areas. Even if the pupil-teacher ratio remained 

the same, one could expect that the most qualified teachers and school principals would prefer to 

work in safer places. Students and families in conflict zones may be subject to economic shocks, 

which could force children to work, leaving less time for learning activities. Students may also 

experience high levels of stress, which could negatively affect scholastic achievement. 

Understanding the pathways through which armed conflict influences school quality is necessary 

in order to design proper policy responses.  

                                                 
18 Although not shown, the first stage of this alternative regression is robust and has a high Wald F Statistic. Results on this and all other 

exercises with this alternative instrument are available upon request.  

19 These results are available upon request. 
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No previous estimations here presented have controlled for personal or school 

characteristics that may be influenced by conflict, such as number and quality of teachers, school 

infrastructure, students’ school attendance rates, level of stress, and parents’ involvement and 

investment in education. These and others are the probable channels through which conflict 

affects school quality.  

In this paper we can only test how important certain school characteristics are as possible 

transmission channels. To do so we use data from the C-100 and C-600 forms and construct 

yearly averages of pupil-teacher ratios and the percentage of teachers with a college education, 

secondary education, or primary education in each school whose students took the SABER 11 

exam. As expected, Table 8 shows significant differences among these variables depending on 

the level of conflict in each municipality. As can be observed, the pupil-teacher ratio is higher in 

nonviolent municipalities, suggesting that this should not be the channel through which the 

quality of education is deteriorating. One reason that may explain this difference is that armed 

conflict in Colombia has induced students to drop out of school (Rodriguez and Sanchez, 2012). 

Looking at teacher qualifications, differences between the municipalities are important and go in 

the expected direction. In nonviolent municipalities, the percentage of teachers with college, high 

school, or technical school education is higher than in violent municipalities.  

Table 9 reports the extent to which these differences explain the impact of conflict on 

school quality. We include as controls the aforementioned variables and analyze whether the 

impact of conflict changes when these school characteristics are maintained constant. As can be 

observed throughout the three models, the coefficient of interest actually slightly increases. This 

suggests that the effect found is not explained by how conflict affects these supply-side 

characteristics.  
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Although it cannot be proven, most of the effect found in this paper is believed to come 

from the demand side. Evidence on how conflict affects infrastructure, hinders school 

attendance, and makes them direct victims is vast and noteworthy in Colombia. For example, 

according to the UN Security Council Report (2012), children attending school in Colombia in 

recent years have been subjected to forced recruitment, sexual exploitation, and the presence of 

landmines near their schools. Teachers and students have been injured in the crossfire between 

the illegal armed forces and the army. The effect of exposure to such levels of violence may be 

important. First, school attendance could be decreased and hence schooling attainment be 

reduced. Unfortunately, no information to evaluate this possible channel is available. Second, 

psychologists have consistently found that youths exposed to violence suffer from disrupted 

sleep, anxiety, reduced awareness, and difficulty with concentration, among others 

(Bingenheimer et al., 2005; Osofsky et al., 2004). This literature also documents that elevated 

stress levels impair cognitive functioning in the general population, especially memory (Sauro et 

al., 2003). In a recent study, Sharkey (2010) brings these two areas of psychology together and 

shows that the academic results obtained by students residing in Chicago are affected by their 

exposure to violence. According to the author, the impacts are important and suggest that among 

African-Americans, one additional homicide that occurs the week prior to an exam reduces their 

total score in vocabulary and reading tests by between 0.5 and 0.66 standard deviations—an 

estimate very close to the one we find in this study. 
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V. Conclusions 

 

This paper studies, for the first time in the economic literature, the causal effect that exposure to 

armed conflict has on school achievement of high school seniors. Estimating such an effect sheds 

light on the negative consequences of armed conflict on human capital accumulation. Research 

that reveals how armed conflict harms human capital variables could inform the design of 

policies that could be implemented to mitigate these negative effects. In this regard, we find that 

children’s academic achievement is in fact reduced when violence is perpetrated in their midst. 

We also find evidence to suggest that the main channels through which this takes place may be 

factors influencing student and family schooling decisions.  

The literature on the possible impacts of armed conflict has already established that in 

different settings and countries, this type of violence has significant negative effects on schooling 

investment, inducing children to drop out of the system. As those children join the labor force, 

they will have lower wages, which reinforces poverty traps. This paper provides further evidence 

that boys and girls who remain in school in conflict areas perform poorly on standardized tests of 

knowledge. This implies that they are likely to receive lower wages in the future and hence is a 

second source of perpetuating poverty traps. It is therefore important to design effective policies 

that assure students residing in conflict zones to stay in school, receive protection to increase 

school attendance and psychological counseling that allows them to attain good scholastic results 

and thus better income opportunities in their future. 

  



30 
 

References 

Adano, W. R., T. Dietz, K. Witsenburg, and F. Zaal. 2012. “Climate Change, Violent Conflict, 

and Local Institutions in Kenya’s Drylands.” Journal of Peace Research 49(1): 65–80 

Akresh R., and D. de Walque. 2008. “Armed Conflict and Schooling: Evidence from the 1994 

Rwandan Genocide.” Policy Research Working Paper Series 4606. Washington, DC: World 

Bank. 

Angrist, J., E. Bettinger, and Michael Kremer. 2006. “Long-Term Educational Consequences of 

Secondary School Vouchers: Evidence from Administrative Records in Colombia.” The 

American Economic Review 96(3): 847–62. 

Angrist, J., and A. D. Kugler. 2008. “Rural Windfall or a New Resource Curse? Coca, Income, 

and Civil Conflict in Colombia.” The Review of Economics and Statistics 90(2): 191–215. 

Baez, J. E., A. de la Fuente, and I. Santos. 2010. “Do Natural Disasters Affect Human Capital? 

An Assessment Based on Existing Empirical Evidence.” IZA Discussion Paper 5164. Bonn: 

Institute for the Study of Labor (IZA).  

Bergholt, D., and P. Lujala. 2012. “Climate-related Natural Disasters, Economic Growth, and 

Armed Civil Conflict.” Journal of Peace Research 49(1): 147–62. 

Besley, T., and T. Persson. 2011. “The Logic of Political Violence.” The Quarterly Journal of 

Economics 126(3): 1411–45.  

Bingenheimer J. B., R. T. Brennan, and F. J. Earls. 2005. “Firearm Violence Exposure and 

Serious Violent Behavior.” Science 308:1323–26. 

Blattman, C., and E. Miguel. 2010. "Civil War." Journal of Economic Literature 48(1): 3–57. 



31 
 

Bustelo, M., M. Arends-Kuenning, and L. Lucchetti. 2012. “Persistent Impact of Natural 

Disasters on Child Nutrition and Schooling: Evidence from the 1999 Colombian Earthquake.” 

IZA Discussion Paper 6354. Bonn: Institute for the Study of Labor (IZA).  

Chamarbagwala, R., and H. E. Morá. 2011. “The Human Capital Consequences of Civil War: 

Evidence from Guatemala.” Journal of Development Economics 94(1): 41–61. 

Chen, S., N. V. Loayza, and M. Reynal-Querol. 2008. “The Aftermath of Civil War.” World 

Bank Economic Review 22(1): 63–85. 

Collier, P., and A. Hoeffler. 2004. "Greed and Grievance in Civil War." Oxford Economic 

Papers 56(4): 563–95. 

Doughty, R. 2012. “Weather in War.” The History Channel website. Retrieved 8:52, November 

9, 2012, from http://www.history.com/topics/weather-in-war. 

Dube, O., and J. Vargas. “Commodity Price Shocks and Civil Conflict: Evidence from 

Colombia.”  Review of Economic Studies. Forthcoming. 

Gleditsch, N. P. 2012. “Whither the Weather? Climate Change and Conflict.”  Journal of Peace 

Research 49(1): 3–9. 

Glewwe, P., and M. Kremer. 2006. “Schools, Teachers, and Education Outcomes in Developing 

Countries.” in E. Hanushek and F. Welch (eds.). Handbook of the Economics of Education. pp. 

945–1017. Amsterdam: North-Holland. 

Hanushek, E., and L. Woessmann. 2007. “The Role of School Improvement in Economic 

Development,” CESifo Working Paper Series 1911. Munich: CESifo Group Munich. 

_____. 2012. “Do Better Schools Lead to More Growth? Cognitive Skills, Economic Outcomes, 

and Causation.” Journal of Economic Growth 17(4): 26 –321. 



32 
 

Hanushek, E., V. Lavy, and K. Hitomi. 2008. “Do Students Care about School Quality? 

Determinants of Dropout Behavior in Developing Countries.” Journal of Human Capital 2(1): 

69–105. 

Human Rights Watch. 2003. You'll Learn Not to Cry: Child Combatants in Colombia. New 

York, NY: Human Rights Watch. 

Ibáñez, A. M., and C. E. Vélez. 2008. "Civil Conflict and Forced Migration: The Micro 

Determinants and Welfare Losses of Displacement in Colombia." World Development 36(4): 

659–76. 

Lazear, E. P. 2003. “Teacher Incentives.” Swedish Economic Policy Review 10: 179–214. 

Maccini, S., and D. Yang. 2009. “Under The Weather: Health, Schooling, and Economic 

Consequences of Early-Life Rainfall.” American Economic Review 99(3): 1006–1026. 

Miguel, E., S. Satyanath, and E. Sergenti. 2004. “Economic Shocks and Civil Conflict: An 

Instrumental Variables Approach.” Journal of Political Economy 112(4): 725–753. 

Miguel, E., and G. Roland. 2011. “The Long-run Impact of Bombing Vietnam.” Journal of 

Development Economics 96(1): 1–15.  

Murnane, R. J., J. B. Willett, M. J. Braatz, and Y. Duhaldeborde. 2001. “Do Different 

Dimensions of Male High School Students’ Skills Predict Labor Market Success a Decade 

Later? Evidence from the NLSY." Economics of Education Review 20(4): 311–320. 

Nel, P. and M. Righarts. 2008. “Natural Disasters and the Risk of Violent Civil Conflict.” 

International Studies Quarterly 52(1): 159–85. 

Osofsky H. J. et al. 2004. “Children’s Exposure to Community Violence: Psychoanalytic 

Perspectives on Evaluation and Treatment.” Analysts in the Trenches: Streets, Schools, War 

Zones. Mahway, NY: Analytic.  



33 
 

Paschall, R. Guerrilla Warfare. 2012. The History Channel website. Retrieved 8:59, November 

9, 2012, from http://www.history.com/topics/guerrilla-warfare.  

Rodriguez, C. and F. Sanchez. 2012. “Armed Conflict Exposure, Human Capital Investments 

and Child Labor: Evidence from Colombia.” Defence and Peace Economics 23(2): 161–184. 

Rubio, M. “Violencia y conflicto en los noventa.” 2000. Coyuntura Social 22: 51–186. 

Sánchez F., A. Solimano, and M. Formisano. 2005. “Conflict, Violence and Crime in Colombia.” 

in P. Collier and N. Sambanis (eds.). Understanding Civil Wars. Washington, DC: World Bank. 

Sauro M., R. S. Jorgensen, and C. T. Pedlow. 2003. “Stress, Glucocorticoids, and Memory: A 

Meta-analytic Review.” Stress 6: 235–245. 

Sharkey, P. 2010. “The Acute Effect of Local Homicides on Children's Cognitive Performance.” 

Proceedings of the National Academy of Sciences 107: 11733–38. 

Shemyakina, O. 2011. “The Effect of Armed Conflict on Accumulation of Schooling: Results 

from Tajikistan.” Journal of Development Economics 95(2): 186–200. 

“The Science of Civil War: What Makes Heroic Strife.” The Economist, April 21, 2012.   

Available at http://www.economist.com/node/21553006. 

UN Security Council Report on Children and Armed Conflict in Colombia, 2012. 

  



34 
 

Tables 
 
 
TABLE 1 
 
DESCRIPTIVE STATISTICS OF STUDENTS AND SABER 11 SCORES 

Variable Mean St. Deviation Min. Max. 

Standardized total ICFES  score 0 1 -6.921 7.908 

(†) Female student 0.544 0.498 0 1 

(†) Student working while studying 0.111 0.315 0 1 

Number of siblings currently studying 0.747 1.064 0 9 

(†) No ethnicity 0.607 - 0 1 

(†) African ethnicity 0.169 0.374 0 1 

(†) Other non African ethnicity 0.224 0.417 0 1 

(†) Father with primary education 0.453 0.498 0 1 

(†) Father with secondary education 0.359 0.480 0 1 

(†) Father with college education 0.124 0.330 0 1 

(†) Family owns the dwelling 0.732 0.443 0 1 

No. Observations 2,745,166       

Source: ICFES   
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TABLE 2 
 

DESCRIPTIVE STATISTICS OF MUNICIPAL VARIABLES 

Variable No. Observations Mean St. Deviation Min. Max. 

Offensive attack rate  8,513 0.800 1.971 0 38.412 

Six-year average of the offensive 
attack rate 

8,516 0.559 0.953 0 16.105 

Six-year total natural disasters in 
neighboring municipalities weighted 
by distance  

8,523 1.549 0.310 0.731 3.045 

Six-year total natural disasters in 
municipality 

8,523 1.650 2.495 0 32.719 

Homicide rate 8,494 69.650 99.585 0 2724.705 

Per capita government transfers 
(millions of pesos) to the municipality 
in 2000 prices 

8,486 0.191 0.133 0 3.390 

Per capita tax income of the 
municipality  (millions of pesos) in 
2000 prices 

8,487 0.027 0.043 0 0.604 

Unsatisfied basic needs index of 
municipality 

8,507 47.536 18.979 5.866 100.000 

GDP per capita 8,494 1,714,224 2,186,850 1,207.498 19,800,000 

Gross official enrolment in primary 
and secondary school 

8,487 0.977 0.395 0.100 2.500 

Percentage of municipality budget 
spent on education 

8,477 0.038 0.073 0 0.994 

Pupil-teacher ratio (Secondary) 8,410 16.813 6.006 0 137 

Percentage of secondary teachers with 
postgraduate education 

8,410 0.177 0.183 0 1 

Percentage of secondary teachers with 
college education 

8,410 0.559 0.203 0 1 

Percentage of secondary teachers with 
technical education 

8,410 0.074 0.102 0 1 

Percentage of secondary teachers with 
secondary education 

8,410 0.187 0.178 0 1 

Percentage of secondary teachers with 
primary education 

8,410 0.003 0.023 0 0.882 

No. Observations 2,745,166       

Source: DNP, DANE, Policía Nacional, CEDE and Desinventar 
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TABLE 3 
 
OLS REGRESSION 

Dependent variable: Standardized ICFES score       
  Models 
  (1) (2) (3) (4) 
Six year average offensive attack rate -0.032*** -0.032*** -0.032*** -0.030*** 
  [0.004] [0.004] [0.004] [0.004] 
Student working while studying   -0.077*** -0.064*** -0.060*** 
    [0.003] [0.003] [0.003] 
Female student   -0.225*** -0.220*** -0.220*** 
    [0.002] [0.002] [0.002] 
African ethnicity   -0.018*** -0.017*** -0.019*** 
    [0.003] [0.002] [0.002] 
Other non African ethnicity   -0.014*** -0.013*** -0.018*** 
    [0.003] [0.003] [0.002] 
Father with basic education     0.027*** 0.026*** 
      [0.002] [0.002] 
Father with secondary education     0.107*** 0.104*** 
      [0.002] [0.002] 
Father with college education     0.304*** 0.296*** 
      [0.004] [0.003] 
Number of siblings currently studying     -0.034*** -0.034*** 
      [0.001] [0.001] 
Family owns the dwelling     -0.033*** -0.033*** 

      
[0.001] 
 

[0.001] 
 

Hausman Fixed vs. Random Effects Model Test  
Chi-sq - 2041.89 18877.97 10079.11 
p-value - 0 0 0 
 
No. Observations 2,745,166 2,745,166 2,745,166 2,745,166 
R-sq 0 0.017 0.029 0.029 
No. Schools 9,409 9,409 9,409 9,409 
 
 
Year Fixed Effects Yes Yes Yes Yes 
School Fixed Effects Yes Yes Yes Yes 
Student Controls   Yes Yes Yes 
Family Controls     Yes Yes 
Collapsed school controls       Yes 
Municipality Controls       Yes 
Source: ICFES, DNP, DANE, Policía Nacional, DAS and CEDE     

Clustered standard errors at the school level are reported in brackets. (*** p<0.01, ** p<0.05, * p<0.1 significance). 

Student and family controls include gender, working while in school, ethnicity, number of siblings, father's 
education and ownership of family dwelling. 

Collapsed school controls include all student and family controls above mentioned. 

Municipality controls include homicide rate, per capita government transfers to the municipality in prices of 2000, 
per capita income tax of the municipality in prices of 2000, NBI, GDP per capita, gross official enrolment in 
primary and secondary levels and percentage of municipality spent in education. 
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TABLE 4  
 
FIRST STAGE IV REGRESSION 

Dependent Variable : Six year average offensive attack rate       
  Models 
  (1) (2) (3) (4) 

Six year total natural disasters in neighbour municipalities 
weighted by distance  

0.130*** 0.131*** 0.131*** 0.098*** 

[0.016] [0.016] [0.016] [0.017] 

Six year total natural disasters in municipality (Control 
Variable) 

-0.047*** -0.047*** -0.047*** -0.042*** 

  [0.011] [0.011] [0.011] [0.010] 
 
No. Observations 

2,749,577 2,749,577 2,749,577 2,749,577 

R-sq 0.042 0.043 0.043 0.085 
No. Schools 9,424 9,424 9,424 9,424 
 
Weak Identification Test (Kleibergen-paap rk Wald F 
Statistic) 

64.73 65.49 65.51 48.21 

 
Year Fixed Effects 

Yes Yes Yes Yes 

School Fixed Effects  Yes Yes Yes Yes 
Student Controls Yes Yes Yes 
Family Controls Yes Yes 
Collapsed School Controls Yes 
Municipality Controls       Yes 

Source: ICFES, DNP, DANE, CEDE,  
Note:  Clustered standard errors at the school level are reported in brackets. (*** p<0.01, ** p<0.05, * p<0.1 
significance) 
Student and family controls include gender, working while in school, ethnicity, number of siblings, father's 
education and ownership of family dwelling. 
Collapsed school controls include all student and family controls above mentioned. 

Municipality controls include homicide rate, per capita government transfers to the municipality in 2000 prices, per 
capita income tax of the municipality in 2000 prices, NBI, GDP per capita, gross official enrolment in primary and 
secondary levels and percentage of municipality spent in education. 
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TABLE 5  
 
SECOND STAGE IV REGRESSION 

Dependent variable: Standardized SABER 11 total score 

Models 

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

Six-year average offensive attack 
rate -0.712*** -0.695*** -0.717*** -0.789*** 

  
[0.139] 
 

[0.136] 
 

[0.137] 
 

[0.190] 
 

                                                                                                         Endogeneity Test 

Chi-sq (1) 63.34 64.08 64.10 46.04 

p-value 0.000 0.000 0.000 0.000 
 
No. Observations 2,749,573 2,749,573 2,749,573 2,749,573 

R-sq -0.036 -0.018 -0.008 -0.015 

No. Schools 9,420 9,420 9,420 9,420 
 
Year Fixed Effects Yes Yes Yes Yes 

School Fixed Effects  Yes Yes Yes Yes 

Student Controls Yes Yes Yes 

Family Controls Yes Yes 

Collapsed School Controls Yes 

Municipality Controls     Yes 

Source: ICFES, DNP, DANE, CEDE,  
Note:  Clustered standard errors at the school level are reported in brackets. (*** p<0.01, ** p<0.05, * p<0.1 
significance) 

Student and family controls include gender, working while in school, ethnicity, number of siblings, father's 
education and ownership of family dwelling. 

Collapsed school controls include all student and family controls above mentioned. 
Municipality controls include total per capita natural disasters in the past six years, homicide rate, per capita 
government transfers to the municipality in 2000 prices, per capita income tax of the municipality in prices of 2000, 
NBI, GDP per capita, gross official enrolment in primary and secondary levels and percentage of municipality spent 
in education. 
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TABLE 6 
 
SAMPLE SELECTIONS PROBLEMS 

Dependent Variables: Standardized SABER 11 score 

  

No change in non- 
violent municipalities     

Panel A 

Selection due to drop-out in most violent 
municpalities 
Drop-out of lowest 5 percentile -0.809*** 

[0.193] 
Drop-out of lowest 10 percentile -0.839*** 

[0.195] 
Drop-out of lowest 15  percentile -0.858*** 

[0.198] 

        
Panel B 
Selection due to migration in most 
violent municipalities 

  

No change in non- 
violent municipalities 

Proportional drop-out 
of students (from the 
lowest percentiles) in 
non-violent 
municipalities 

Proportional drop-out 
of students (from the 
highest percentiles) in 
non-violent 
municipalities 

Drop-out of highest 2 percentile -0.772*** -0.700*** -0.466*** 
[0.186] [0.177] [0.155] 

Drop-out of highest 5 percentile -0.777*** -0.749*** -0.386*** 
[0.187] [0.181] [0.137] 

Drop-out of highest 10 percentile -0.786*** -0.768*** -0.337*** 
  [0.187] [0.181] [0.119] 
Source: ICFES, DNP, DANE, CEDE,  
Note: Regressions include all controls from Model 4 in Table 5. Clustered standard errors at the school level are 
reported in brackets. (*** p<0.01, ** p<0.05, * p<0.1 significance) 
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TABLE 7 
 
RESULTS WITH ALTERNATIVE IV 

Dependent variable: Standardized SABER 11 score       

  Models 

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

          

Six-year average offensive attack rate -0.675*** -0.680*** -0.691*** -0.862*** 

  [0.084] [0.086] [0.086] [0.122] 

 Endogeneity Test  

Chi-sq (1) 139.494 139.523 146.83 151.401 

p-value 0.000 0.000 0.000 0.000 

No. Observations 2,745,162 2,745,162 2,745,162 2,745,162 

R-sq -0.033 -0.016 -0.006 -0.024 

No. Schools 9,405 9,405 9,405 9,405 

Year Fixed Effects Yes Yes Yes Yes 

School Fixed Effects Yes Yes Yes Yes 

Student Controls   Yes Yes Yes 

Family Controls     Yes Yes 

Collapsed school controls       Yes 

Municipality Controls       Yes 

Source: ICFES, DNP, DANE, Policía Nacional, DAS and CEDE       

Regressions include all controls from Model 4 in Table 5.  Clustered standard errors at the school level are reported 
in brackets. (*** p<0.01, ** p<0.05, * p<0.1 significance). 
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TABLE 8 
 
 AVERAGE SCHOOL TRANSMISSION CHANNELS ACCORDING TO EXPOSURE TO ARMED CONFLICT 
  Schools in non-

violent municipalities
Schools in violent 
municipalities 

Difference 

Pupil teacher ratio 18.61 16.33 2.271*** 

S.E [0.038] [0.075] [0.095] 

No.Observations 74,409 13,761   

Percentage of teachers with postgraduate education 0.15 0.146 0.004** 

S.E [0.000] [0.002] [0.002] 

No.Observations 74,409 13,761 

Percentage of teachers with college  education 0.589 0.532 0.057*** 

S.E [0.001] [0.003] [0.003] 

No.Observations 74,409 13,761   

Percentage of teachers with technical education 0.1 0.085 0.015*** 

S.E [0.000] [0.002] [0.002] 

No.Observations 74,409 13,761 

Percentage of teachers with high school education 0.159 0.233 -0.075 

S.E [0.000] [0.002] [0.002] 

No.Observations 74,409 13,761   

Source: DNP, DANE, Policía Nacional, CEDE, C-100 and C-600 
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TABLE 9 
 
SCHOOLS CHARACTERISTICS TRANSMISSION CHANNEL 
 

Dependent variable: Standardized SABER 11 total score 

Models 

  (1) (2) (3) 

Six-year average offensive attack rate -0.789*** -0.824*** -0.832*** 

[0.192] [0.206] [0.216] 

Pupil teacher  ratio 0.001 0.001 0.001 

[0.001] [0.001] [0.001] 

Percentage of teachers with graduate or college education 0.128** 

[0.054] 

Percentage of teachers with postgraduate education 0.234* 

[0.129] 

Percentage of teachers with college education 0.134** 

[0.054] 

Percentage of teachers with technical education 0.092 

      
[0.070] 
 

Endogeneity Test 

Chi-sq (1) 46.81 47.09 43.04 

p-value 0.000 0.000 0.000 

Weak Identification Test (Kleibergen-paap rk Wald F Statistic) 49.11 49.40 44.93 
 
No. Observations 2,745,100 2,745,100 2,745,100 

R-sq -0.014 -0.018 -0.019 

No. Schools 9,420 9,420 9,420 

Note: Regressions include all controls from Model 4 in Table 5. Clustered standard errors at the school level are 
reported in brackets. (*** p<0.01, ** p<0.05, * p<0.1 significance) 
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Figures 

FIGURE 1. 

NATURAL DISASTERS IN NEIGHBORING MUNICIPALITIES AND OFFENSIVE ATTACK RATE 

 

Source: CEDE, Desinventar 

 

 

 

 

 

 

 

0
.5

1
1.

5
2

2.
5

C
on

te
m

po
ra

ne
ou

s 
of

fe
n

si
ve

 a
tta

ck
 ra

te

.15 .2 .25 .3 .35
Contemporaneous natural disasters in neighbor municipalities



44 
 

 

FIGURE 2 

GEOGRAPHIC SEGMENTATION OF VIOLENT ATTACKS 

 

Source: Policía Nacional, DAS and CEDE 
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FIGURE 3 

AVERAGE OFFENSIVE ATTACK RATE EVOLUTION BY TYPE OF MUNICIPALITY     

 

 

Source: Policía Nacional, DAS and CEDE 
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APPENDIX A 

          TABLE A1 
 
   SECOND STAGE IV COMPLEMENTARY REGRESSIONS 

Dependent Variable: Standardized SABER 11 score 

      Models     

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

Two year average offensive 
attack rate 0.234** 

[0.115] 
Three year average offensive 
attack rate -0.074 

[0.081] 

Four-year average offensive 
attack rate -0.393*** 

[0.103] 

Five-year average offensive 
attack rate -0.843*** 

[0.181] 

Six-year average offensive 
attack rate -0.789*** 

[0.190] 

Seven-year average 
offensive attack rate -0.525*** 

            
[0.142] 
 

                                      Endogeneity Test 

Chi-sq (1) 0.550 8.151 2.011 48.10 46.04 45.43 

p-value 0.008 0.488 0.000 0.000 0.000 0.000 

Weak Identification Test 
(Kleibergen-paap rk Wald F 
Statistic) 0.550 8.343 2.048 49.16 48.21 48.11 
 
 
No. Observations 2,749,573 2,749,573 2,749,573 2,749,573 2,749,573 2,749,573 
R-sq 0.011 0.029 0.010 -0.039 -0.015 0.015 

No. Schools 9,420 9,420 9,420 9,420 9,420 9,420 

Source: ICFES, DNP, DANE, CEDE,  

Note: Regressions include all controls from Model 4 in Table 5. Clustered standard errors at the school level 
are reported in brackets. (*** p<0.01, ** p<0.05, * p<0.1 significance) 
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TABLE A2 
 
SECOND STAGE IV REGRESSIONS HETEROGENEOUS EFFECTS 

Dependent Variables: Standardized SABER score 

Models 
  (1) (2) (3) 

Six-year average offensive attack rate -0.900*** -0.730*** -0.740** 
[0.188] [0.200] [0.345] 

Six-year average offensive attack rate interacted with categories: 
Female 0.216*** 

[0.031] 
Basic education father -0.069* 

[0.038] 
Secondary education father -0.044 

[0.048] 
College education father -0.081 

African ethnicity -0.038 
[0.143] 

Other non-African ethnicity -0.033 
[0.095] 

No. Observations 2,749,573 2,749,573 2,749,573 

Source: ICFES, DNP, DANE, CEDE,  

Note: Regressions include all controls from Model 4 in Table 5. Clustered standard errors at the school level are 
reported in brackets. (*** p<0.01, ** p<0.05, * p<0.1 significance) 
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APPENDIX B. The construction of the alternative instrument 

The variable drug trafficking revenue by state -total and per capita- was calculated based 

on the estimations carried out  by Steiner (1997) and Rocha (2000) on the amount of dollars 

Colombia received for drug trafficking. We assume that the drug trafficking revenue of a 

particular Colombian state (department) is closely linked to the state’s drug trafficking activity 

that is at the same time proportional to the number of people involved in such illegal business. 

Thus, we calculated drug trafficking revenue between 1985 and 1990 as follows: 

i) The people involved in the cocaine trafficking activity in a particular state and year is 

estimated by dividing the number of captured drug traffickers in that state reported by the 

National Police by the state’s efficiency rate of homicide captures. The latter variable is 

the ratio of homicide captures to the number of homicides in each state and year. Thus, 

we assume that the police efficiency rate of capturing criminals does not vary across 

crime types. 

ii) The participation of the each state in national cocaine trade activity is calculated by 

dividing the number of the state´s drug traffickers by the total number of drug traffickers 

in the country. The latter is the sum of the drug traffickers in all states each year 

estimated in a). 

iii) The “long run” participation of the state in the national cocaine trade is estimated by 

using either a time trend regression or a Rodrick and Prescott filter for each department. 

We perform such exercise in order to smooth the time series of each state. 

iv)  The “long run” participation of each state explained in c) is multiplied by the estimated 

cocaine revenue in US dollars in order to obtain the “long run” amount of cocaine 
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trafficking revenue for each state each year. By performing this multiplication we 

assuming that the average drug trafficker in each state got “in the long run” the same 

cocaine revenue. The “long run” per capita cocaine trafficking revenue by state each year  

is calculated by dividing the “log run” revenue by the state’s population of each year 

v) Then, we calculated the average either total or per capita cocaine trafficking revenue 

between 1985 and 1990 by state. 

 

Once the  estimation of the average cocaine revenue during 1985-1990 is obtained, we 

calculated the one for 1991 – 2003 by multiplying the 1985-1990 revenue of each state by the 

New York’s cocaine price index of each year from 1991-2003. Thus, we got the variations in 

cocaine revenue in each state resulting from changes in the international price of cocaine. 
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