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Abstract
This paper studies the incidence of the Colombian armed conflict on the academic per-
formance of secondary students at the municipal level for the years 2003 and 2017. By 
using a General Nesting Spatial model, results suggest the conflict negatively affects 
academic performance. In 2003, a period of high conflict intensity, terrorist population 
attacks showed both direct and indirect negative effects on the test scores. In 2017, a 
period of low intensity, only direct negative effects were reported for the variables of 
forced displaced people, homicides, and victims of threat.

Keywords Armed conflict · Academic performance · Education · War

Introduction

Worldwide armed conflicts have had devastating economic and social impacts on the 
population, especially affecting young people. According to UNESCO (2011), war 
not only ends human lives, but also reduces means of livelihood, increases health 
risks, decreases economic growth, and diverts public resources from social spending 
to military spending. Children living in conflict-affected areas are twice as likely to be 
out of school, and young people are 70% more likely to be out of school than those 
living in other areas (UNESCO, 2015).

Armed conflicts affect academic performance in different ways. It forces the modifica-
tion of school calendars and thematic contents of institutions, deteriorates physical infra-
structure, and restricts access to educational resources for learning. It generates risk and 
uncertainty in families and students and can also violate and intimidate teachers, among 
many others. Although Colombia has one of the oldest armed conflicts in Latin America, 
the literature that addresses the impact of the armed conflict on the quality of education in 
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this country is recent. In 2016, the Colombian government of Juan Manuel Santos signed 
a peace agreement with the most important subversive group FARC-EP, and little evi-
dence on its incidence on educational variables has been provided.

Given that historically, the activity of subversive groups has been concentrated in key 
territories of the country (associated initially with drug trafficking), and given that such 
groups have different size, composition, and territorial influence, a methodological study 
of the effects of armed conflict on educational variables should use a spatial approach. This 
is because the armed conflict not only affects people living in the zones where the violent 
groups are based, but it also affects the people living near these zones by ‘neighborhood 
effects.’ For example, armed conflicts generate forced displacement that changes the fea-
tures of cohort students of other municipalities. It is important to note that the type of vio-
lence created by groups outside law is different depending if they are more rural or urban.

This paper contributes to the literature by estimating the direct and indirect incidence 
of armed conflicts on academic performance over two time periods that have different 
conflict intensity levels. A General Nesting Spatial-type econometric model of spatial lags 
will be estimated to identify the direct spatial effects (intensity of the armed conflict on 
the municipality itself) and indirect effects (intensity of the armed conflict in neighboring 
towns) on the academic performance of the municipality.

In section two, the paper presents a literature review of the empirical evidence on 
armed conflict and academic performance. In section three, it presents the theoreti-
cal framework used. In section four, it explains the methodology and the data source 
used. Results are presented in section five. Finally, section six provides some con-
cluding remarks.

Literature review

There are multiple mechanisms through which armed conflicts affect academic perfor-
mance. Some of the most important are: damage to the physical infrastructure of schools 
that limits or makes providing educational services impossible, psychological effects 
on children that negatively impact their learning process, and an increase in desertion 
because of parents’ fear of sending their children to school. In the first case, and according 
to Sommers (2002), during armed conflicts, schools will not only be poorly endowed and 
disconnected from national policies, but their teachers will face adverse conditions that 
will reduce their performance and affect educational quality.

In the second case, exposing children to situations of forced displacement, 
death of people in their community, and/or abandoning their home due to murder 
or recruitment generates violent practices and behaviors in the children themselves 
that hinder the learning processes (Ramos & Miranda, 2012). These students tend to 
present behaviors typical of victims of violent events such as depression, isolation, 
aggressiveness, intolerance, and learning difficulties (Osorio, 2016). Forced dis-
placement in children does not allow, for example, the development of a life project. 
This phenomenon can subsequently generate homelessness and illegality in young 
people (Gamboa et al., 2019).

In the third case, fear affects educational results because it produces insecurity 
when enrolling children in schools due to the risk of violent attacks (Justino, 2011). 
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Schools, teachers, students, and staff are often targets of attack. In general, armed 
conflicts increase the fear of children to attend classes, of teachers to teach them, 
and of parents to send their children to school. This, in turn, causes school dropouts 
to increase (Davies, 2004; Naciones Unidas, 2010; Velásquez & García, 2018).

There is much international empirical evidence that reports negative effects of 
war, conflict, and violence on educational variables in several countries. In the case 
of war, Akresh & Walque (2008) studied the impact of the genocide in Rwanda in 
1994 and concluded that the average years of schooling fell in one year. Likewise, 
Chamarbagwala & Morán (2010) found that the civil war in Guatemala reduced 
the average years of schooling by 30% in women and 20% in men. Parlow (2011) 
showed that during the 90’s, the insurgency in Cachemira (India) decreased the gen-
eral enrollment rate and it affected more girls than boys.

In the case of conflict and violence, Monteiro & Rocha (2013) found that in 
Brazil, exposing students at the primary level to crime caused by drug gangs near 
educational institutions reduced mathematics test scores. Similarly, Orraca (2018) 
showed in Mexico, exposing primary and secondary students to crime reduced test 
scores in reading and mathematics and increased the probability of losing the aca-
demic year. In Israel, Shany (2018) stated that a terrorist attack reduced the score of 
the final test in secondary schools. The effect was greater as the number of deaths 
increased and the distance of the attack decreased. Brück et al. (2019) reported that 
in Palestine, conflict not only reduced the probability of passing a final exam but 
also reduced the probability of being admitted to a university.

Empirical evidence in Colombia suggests that armed conflicts have a negative relation-
ship with academic performance at different levels of training and under different meth-
odological approaches. The studies that have addressed the issue are presented below, 
using state test scores as the dependent variable and different measures of the presence 
and intensity of the armed conflict as explanatory variables. For example, terrorist events, 
number of massacres, actions by armed groups, accidents caused by antipersonnel mines, 
displaced persons, and demobilization of armed groups, among others.

In the works of Munévar et al. (2019), Quintero et al. (2016), and Miranda et al. 
(2015), Munévar et al. (2019) used variables of the intensity of the armed conflict such 
as armed actions, massacres, and displaced persons. These studies use a multinomial 
logistic model and conclude that the increase in armed attacks in a municipality in 
2016 could have generated a higher proportion of students with an insufficient level 
in the Saber 3, 6, 9, and 11 tests. Taking into account a group of close departments, 
Quintero et al. (2016) and Miranda et al. (2015) report, based on linear regressions, 
that the intensity of the armed conflict for the period 2005–2006 may have generated a 
lower performance in the area of citizenship competencies for grades eleven and nine. 
In the same way, Gómez (2016), using a pseudo panel for the years 2000, 2002, 2005, 
and 2007, concluded that there is a negative relationship between civil conflict and the 
academic performance of  11th grade students.

Rodríguez & Sánchez (2010) approached the estimation of the causal effect through 
an explanatory variable, exposure to conflict. According to this research, during the 
period 1996 – 2003, there was an increase in the standard deviation in the measure of 
the armed conflict in Colombia. This caused a decrease of 0.74 standard deviations 
in test scores. Similarly, the study by Gómez (2017), based on a multilevel analysis 
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and an instrumental variable approach with variables of presence and intensity of con-
flict, concludes that, in the latter case, there is a negative and significant relationship 
between academic performance and the presence of an armed conflict. However, the 
result obtained from the multilevel analysis suggests that the relationship between the 
variables is not as simple as it first seems.

Using the demobilization of paramilitary blocks during the period 2003 – 2006 
as a conflict variable and based on a differences-in-differences methodology, Díaz 
(2019) concluded that the demobilization of these paramilitary groups had positive 
and differentiated effects at the municipality level on the average weighted Saber 11 
test scores. In particular, the demobilization of the Peasant Self-Defense Forces of 
Córdoba and Urabá (ACCU) had a lesser effect compared to the rest of the munici-
palities, since at that time other groups were being consolidated in the region. For 
the case of Medellín, Haugan (2016) estimates the effect of urban violence on 
student achievement in the city from a model that includes school and year fixed 
effects, concluding that for each additional homicide occurred in a range of 500 m 
around a certain school, student performance decreases by 0.01 standard deviations.

Studies that use the spatial econometric approach to analyze the armed conflict and 
academic performance are very scarce in the literature. Instead, existing studies analyze 
the relationship between armed conflicts and other variables. For example, Sánchez et al. 
(2003) analyzed the relationship between armed conflicts and manifestations of violence 
with a panel-type spatial econometric model. Their results suggest that there is evidence 
of persistence and spatial diffusion in all crimes. Chacón (2004) uses autoregressive spa-
tial models to analyze the municipal characteristics that determined the presence and 
intensity of violence in Colombia. Their results suggest that the presence of municipal 
violence depends in turn on violence in neighboring municipalities, generating spatial dif-
fusion and contagion effects.

According to these, an analysis of the relationship between the armed conflict and aca-
demic performance in Colombia from a spatial perspective is key from a theoretical point 
of view and is novel from an applied point of view. Sharma & Gibson (2019) argue that 
ignoring indirect spatial effects can affect the results since people living in conflict are 
even more affected by close conflicts. At present, there are, to our knowledge, no studies 
for the Colombian case that address this issue under this approach.

As shown by the literature review, existing studies use linear regressions and, in 
some cases, instrumental variable methods, differences in differences, multilevel 
models, panels, and pseudo panels. The incorporation of neighborhood effects into 
the analysis enriches the understanding of how the armed conflict has affected the 
academic performance of students in Colombia. That is precisely the objective of 
the present work and constitutes the main contribution to literature.

Educational production function and armed conflict

From a theoretical point of view, this article considers the concept of an educational 
production function proposed by Hanushek (1979) as a starting point, expanding it 
to include a spatial dimension in the analysis. In principle, the educational produc-
tion function posits that educational achievement at the individual level is a function 
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of a set of inputs related to the personal characteristics (observable and unobserv-
able) of the student, their family and social environment, and the characteristics of 
the educational institution. However, given that, in the context of this study, the unit 
of analysis is the municipality, the educational production function is extended to 
this scale to evaluate the direct and indirect spatial effects associated with the armed 
conflict and the other explanatory variables of performance.

In accordance with the above, the variable to explain is the municipal average of the 
standardized test scores. This average is a function of both internal and external munici-
pal inputs. Internal inputs include the budget allocated to education, the characteristics 
of the educational institutions, the characteristics of the socioeconomic environment, and 
the level of armed conflict within the municipality, among others. External inputs mainly 
involve the level of influence the conflict occurring in the municipalities’ neighbors has 
on the average score of the municipality in question. These external factors incorporate 
the concept of spatial dependency on the function of educational production and are of 
interest in the present investigation.

Internally, the intensity of the conflict variables could be measured by the fol-
lowing factors: the number of terrorist attacks, the number of victims of homicides 
by illegal groups, the number of victims of threats from these groups, and the num-
ber of people displaced by the conflict. In each case, there is a direct negative rela-
tionship between the level of conflict and the impact on academic performance due 
to the effects that each of them has not only on students, teachers and parents, but 
also on infrastructure and material conditions under which the teaching process was 
developed. Although it is expected that there will be, in general, a negative inci-
dence of the conflict, the magnitude of the effects may be different to the extent that 
the mechanisms of transmission of the effects are heterogeneous.

Terrorist attacks deteriorate a municipality’s infrastructure and can suspend 
school activities and generate uncertainty in teachers and parents, as explained in the 
literature review. Murders and threats by armed groups generate uncertainty and fear 
in the population. Finally, forced displacement has psychological effects on students 
that affect their academic performance to the extent that it alters their family struc-
ture, the economic conditions under which they live, and the social environment 
with which they relate. At the municipal level, displacement changes the composi-
tion of school groups in both the sending and receiving municipalities.

Variables such as the student–teacher ratio, real budget spending on education, 
tax revenues, and the rurality index can also be considered as internal factors of the 
municipalities. These variables are generally associated with the quality of education 
and with the economic activity and social composition of the municipality. In this way, 
a positive relationship is expected between real spending on education and the volume 
of tax revenue, while a negative relationship is expected between the ratio of students 
per teacher and the greater rurality of the municipality.

For external factors, and according to Tobler’s law (1979) in which ‘all things are 
related to each other but the closest things have a greater relationship than the furthest’, 
we consider the influence that the socioeconomic and armed conflict characteristics of 
the neighboring municipalities can have on the municipality in question. All the previ-
ously mentioned explanatory variables of neighboring municipalities are incorporated 
into the model as external factors. The results of a municipality’s teaching process may 
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be affected negatively, indirectly, and on a different scale by terrorist attacks, homi-
cides, threats and displacements that take place in neighboring territories.

This work considers two periods of analysis with different dynamics and 
armed conflict intensities. 2003 was considered a period of high intensity conflict 
in which 24.1 victims of homicides by these groups and 227.8 displaced persons 
both per 10,000 inhabitants were reported. Contrastingly, the period 2017 after 
the peace agreement with the main guerrilla group in the country contained 0.6 
victims of homicides and 41.6 displaced per 10,000 inhabitants reported. The 
interpretation of the results of the spatial techniques in these two time periods 
will be based on this theoretical framework.

Methodology and data

Methodology

Given that the armed conflict is not randomly distributed throughout territory as 
well as it can generate potential spillover effects, Exploratory Spatial Data Analy-
sis (ESDA) techniques are used. Both choropleth mapping and calculation of the 
global and the local spatial autocorrelation measures are used to study the spatial 
distributions and the spatial patterns of the variables of interest. Spatial autocor-
relation occurs when similar values or dissimilar values for a random variable 
tend to be clustered in space (Anselin, 1995).

For the global case, we use the global Moran´s I index (Moran, 1948) that formally 
is given by:

where n represents the number of municipalities; x are the values of the variable of 
interest with i as spatial unit under study and j the neighbor spatial unit of i; wij is 
the spatial weighted matrix that assigns 1 to the all the neighbors of unit i and 0 oth-
erwise. Moran’s index ranges over the interval [-1, 1] with 0 indicating no autocor-
relation. We also consider the bivariate Moran´s index to study spatial correlation 
between academic performance and armed conflict variables.

For the case of local indicators, we use the Local Indicators of Spatial Associa-
tion (LISA) proposed by Anselin (1995) that use the Local Moran´s index to eval-
uate the statistical significance of the existence of clusters. The maps from LISA 
shows four types of spatial clustering: high-high (H–H), low-low (L-L), high-low 
(H–L) and low–high (L–H) with a significance level of 0.05.

Regarding spatial econometrics, this research implements a model that considers 
the direct and indirect effects of the armed conflict on the academic performance of 

I =
n
∑

i

∑

j wij(xi − x)(xj − x)

∑

i

∑

j wij

∑

i (xi − x)
2
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students at the municipal level. The starting point is a basic spatial lag model called 
the first order spatial autoregressive model (SAR), which is presented in Eq. (1).

where the dependent variable Yi (academic performance in municipality i) is a func-
tion of its own spatial lag Yj with W defined as a spatial weight matrix that assigns 
the value of 1 to the neighbors of each territorial entity and the value of 0 to those 
who do not meet this condition, a set of Q explanatory variables including the inten-
sity of the armed conflict Xiq , and an independent and identically distributed error 
term ( �i ). The scalar ρ indicates the degree of spatial correlation between the value 
of the academic performance ( Y  ) of a town i with the performance of the other 
neighboring towns. In matrix terms the SAR model can be denoted as in Eq. (2):

However, in the context of the present study, spatial dependence influences not 
only the dependent variable through its lags and the explanatory variables but also 
the error term. A General Nesting Spatial (GNS) model considers these characteristics 
and incorporates spatially lagged explanatory variables and spatially lagged error terms 
that can be expressed in matrix terms as in Eq. (3):

In this case, β reflects the direct effects of the explanatory variables on the aca-
demic performance of the municipality, while γ reflects the marginal impact of the 
explanatory variables of the neighboring municipalities on academic performance. 
This last term includes the indirect effects of the armed conflict existing in neigh-
boring municipalities, on the level of academic performance of a municipality under 
consideration.

According to Elhorst (2010) and in order to evaluate the proposed specification of 
the econometric model in cross section data, we estimate the family of models SAR 
(Spatial Autoregressive Model), SEM (Spatial Error Model), SAC (Spatial Autore-
gressive Combined Model), SDM (Spatial Durbin Model), and GNS and test the 
statistical significance of the � and � terms. Cross sectional data is used in this paper 
because some of the variables are not consistently observed over time to apply a 
panel data approach.

Data sources

The data in this paper come from two sources. First, we use the ICFES state test database 
for grade 11 in 2003 and 2017. This database contains information on academic perfor-
mance, the dependent variable of the model, and it is standardized for purposes of the 
econometric estimation. The state test is applied in person two times per year to students 
in the last grade of the upper secondary level to evaluate competencies in reading, 
mathematics, science, and English language. The test score is used to enter higher 
education. In terms of educational policies and procedures at the primary and secondary 

(1)Yi = �
∑n

j=1
WijYj +

∑Q

q=1
Xiq�q + �i i = 1, ..., n

(2)Y = �WY + X� + �

(3)Y = �WY + X� +WX� + �Wu + �
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education levels, the relevant administrative units are the secretaries of education. If the 
municipality is certified by the government, it can manage educational activities directly. 
If not, the states (departments that groups municipalities) manage such activities. Second, 
we use the CEDE municipal panel of the Universidad de los Andes that provides informa-
tion on general characteristics, health, education, conflict, and violence of the municipali-
ties in Colombia during the same periods.

The following measures the intensity of the armed conflict variable: terrorist 
attacks, victims of homicides, victims of threats, and victims of forced displace-
ment, suggested by Restrepo et al. (2004), Gomez (2017), Haugan (2016), Orraca 
(2018), and Sharkey (2010). These measures allow different mechanisms to evaluate 
how the conflict can affect academic performance.

Separate regressions of Eq.  (3) are calculated for each time period 2003 and 
2017. Control variables containing economic structure, geographical character-
istics, investment in education, and the ratio of students-to-teacher are included at 
the municipal level. Table 1 presents the variables used in the model and their data 
sources.

Results

Descriptive statistics

Table 2 shows the descriptive statistics of the variables of the econometric model 
for the years 2003 and 2017. According to the table, the average score of the state 
test for 2003 was 50.18, while for 2017 the average fell to 47.41. This decreased in 
mean score is accompanied by a higher standard deviation suggesting a more het-
erogeneous performance in aggregate terms. Regarding the intensity of the armed 
conflict, populations are affected mainly by the forced migration and in lesser degree 
by homicides, threats, and terrorism attacks. In 2003 the number of displaced people 
per 10,000 inhabitants was about 227 while the victims of terrorism attacks were 
about 1.3 per 10.000 inhabitants. The mean and median of the conflict variables 
show an asymmetric distribution along territories.

Over the time periods considered, all measures of the conflict reduced with significant 
decreases in displaced people (a reduction from 227.8 to 41.6 per 10.000 inhabitants) and 
victims of homicides (reduced from 24.1 to 0.59 per 10.000 inhabitants). Results for ter-
rorist attacks are consistent with the timing of the de-escalation of the conflict with the 
main subversive group (FARC-EP) that used this tactic to seed fear. In the same time peri-
ods, the control variables show a decrease in investment in education as well as the num-
ber of students per teacher, and an increase in the municipality tax revenues and a drop in 
rurality index scores indicating that municipalities are more urban.

Exploratory spatial data analysis

In Table 3, we present the univariate Moran´s index for the variables of interest in the two 
years selected. According to the table, academic performance in the upper secondary level 
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is highly correlated among municipalities in the country. It presents an index of spatial 
autocorrelation in 2003 about 0.65 that remains high despite decreases during the period. 
This spatial pattern is in line with Galvis (2015) who suggests that geographically, higher 
scores are located in the areas of the Andes mountain range; median scores are located in 
the areas of Caribbean coast; and lower scores are located in the Pacific, Orinoquia, and 
Amazon regions. Such a spatial pattern is consistent with the level of economic and social 
development of the regions.

Regarding armed conflict variables, spatial autocorrelation measures suggest that in 
2003 victims of homicides exhibit the highest index followed by forced displacement, vic-
tims of threats, and terrorism attacks. By 2017, spatial autocorrelation indexes increase 
more for victims of threats, followed by forced displacement and terrorist attacks, and 

Table 2  Descriptive statistics of the variables

Authors’ calculation based on data from ICFES, DANE, CEDE, Unidad de Victimas and Banco de la 
República

Variable Year Mean Std. Dev Median Min Max Obs

Icfes Score 2003 50.1 2.1 50.6 39.5 57.0 1,019
2017 47.4 3.3 47.6 36.3 55.9 1,119

Victims of homicide 2003 24.1 34.7 13.4 0 362.2 1,118
2017 0.59 2.157 0.00 0 21.4 1,119

Victims of forced displacement 2003 227.8 527.9 64.7 0 362.2 1,118
2017 41.6 133.0 8.5 0 2094.5 1,119

Victims of attacks 2003 1.36 9.5 0.0 0 280.0 1,118
2017 0.0 0.0 0.0 0 52.3 1,119

Victims of threads 2003 8.4 23.0 2.1 0 334.4 1,118
2017 7.8 14.8 1.8 0 198.9 1,119

Investment on education 2003 5.4 7.3 3.3 0 131.4 1,085
2017 2.9 2.374 2.48 0 47.7 1,108

Tax incomes 2003 0.05 0.06 0.03 0.000 0.6 1,097
2017 0.16 0.21 0.10 0.001 2.9 1,098

Rurality index 2003 0.59 0.23 0.64 0.002 1.0 1,118
2017 0.55 0.24 0.58 0.001 1.0 1,119

Students per teacher 2003 11.9 12.8 8.59 0.42 189 998
2017 10.2 5.07 9.25 1.75 52 1,088

Table 3  Univariate Moran´s I

Authors’ calculation based on data from ICFES, DANE, CEDE, 
Unidad de Victimas and Banco de la República

Variable 2003 2017

Icfes score 0.654 0.585
Victims of homicides 0.360 0.188
Forced displacement 0.259 0.312
Terrorism attacks 0.026 0.139
Victims of threats 0.124 0.527
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decrease for victims of homicides. This pattern may be related to the characteristics of the 
conflict, indicating that the degree of spatial association for homicides is lower due to the 
reduction of the traditional area of influence of groups outside the law. It is higher in other 
cases with the characteristic that for threats, they could be more selective, and the victims 
could be associated with other types of structures and criminal organizations.

Prieto et al, (2014) suggest that due to the different policies and strategies imple-
mented by the government, these groups were weakened and had to reduce their 
margin of action to implement less intensive activities in human capital (placement 
of explosive devices such as mines, anti-personnel weapons, and the use of snipers), 
and the subsequent abandonment of territories where their presence was historical, 
retreating to strategic territories for their defense and supply routes.

In Table 4 we present the bivariate spatial autocorrelation between academic per-
formance and the four measures of armed conflict. According to the results, bivari-
ate spatial autocorrelation indexes were negative and very low in 2003. However, by 
2017, all bivariate measures became larger, some more than others. For example, 
Moran’s index of victims of threats went (in absolute values) from 0.012 to 0.321. 
This result is interesting insofar as it captures different features of the relationship 
between armed conflict and academic performance.

By using different measures of conflict intensity, this work implicitly considers 
different transmission mechanisms through which conflict affects student perfor-
mance. It would be expected that the degree of autocorrelation would be greater to 
the extent that the displaced have a higher incidence on the number of students and 
their academics at the municipal level, while threats can translate directly into deser-
tion not only of students but also of teachers fleeing from war.

Given that the bivariate Moran’s index between academic performance and victims of 
threats showed a higher increase during the period, Fig. 1 presents clusters maps from 
LISA. The maps present the location and evolution of clusters of regions with high aca-
demic performance and low victims of threats (pink color) and regions with low academic 
performance and high victims of threats (blue color). The left panel shows LISA indica-
tors for 2003 while the right one shows LISA indicators for 2017. According to the results, 
by 2003 the regions of Cundinamarca, Boyacá, and Santander are in the first group while 
some few regions of Caribbean coast, Nariño, and Putumayo are in the second.

By 2017, there were important changes in the extension and distribution of these 
areas in the country. Clusters of high academic performance and low conflict inten-
sity appear mainly in the same region (Cundinamarca, Boyacá, and Santander) while 

Table 4  Bivariate Moran´s I

Authors’ calculation based on data from ICFES, DANE, CEDE, 
Unidad de Victimas and Banco de la República

Variable 2003 2017
Icfes score Icfes score

Victims of homicides -0.018 -0.151
Forced displacement -0.011 -0.257
Terrorism attacks -0.034 -0.064
Victims of threats -0.012 -0.321
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clusters with low academic performance and high conflict intensity appear in new 
areas and to a higher extent, forming agglomerations not only in the Pacific coast but 
also in the departments of Putumayo, Caquetá, Guaviare, and Meta. This spatial pat-
tern is consistent with the retreating of the armed groups outside the law to strategic 
territories for their defense and supply and drug trafficking routes.

Econometric results

In order to test if the General Nesteing Spatial framework is the most appropriate 
functional form to model the spatial relationship between variables, Table 5 presents 
SAR, SEM, SAC, SDM and GNS model specifications and related results accord-
ing to Elhorst (2010). Direct and indirect effects are shown as well as the statistical 
significance of terms ρ and λ for all measures of armed conflict for 2003 and 2017 
using a spatial weighted matrix of the first order neighbors. Results for the 1st- and 
2nd-order neighbors are presented in Appendix 1 Table 7 and suggest that the gen-
eral results remain. According to the estimations, ρ and λ are statistically significant 
implying that the appropriate model in this case is the GNS model.

Table  6 presents the more detailed results of the General Nesting Spatial-type 
spatial econometric model for the years 2003 and 2017. The table lists the estimated 
coefficients of independent regressions for each of the four variables associated with 
the intensity of the armed conflict at the municipal level and presents both direct and 
indirect effects. The dependent variable is the standardized score of the Icfes test at 
the municipal level. The table also shows the coefficients of the control variables 
containing educational and socioeconomic factors of the municipality.

Fig. 1  LISA indicators. Academic performance vs. victims of threats
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The results suggest that in 2003, the only conflict intensity variable both directly 
and indirectly related to academic performance was terrorist attacks. In case of 
the direct effect, the coefficient of terrorist attacks suggests an effect four times 
lower than the indirect effect. For every increase of one additional victim of ter-
rorist attacks per 10,000 inhabitants, the municipal average academic performance 
decreases by at least 0.011 standard deviations. In the case of the indirect effect, 
the results suggest that when the victims of terrorist attacks increase in neighboring 
municipalities by one additional victim per 10,000 inhabitants, the academic perfor-
mance of the municipality under consideration decreases by at least 0.044 standard 
deviations. This result is the first evidence of confirmation under this spatial model 
of a negative effect that the armed conflict in the country has had on academic per-
formance, not only due to the intensity of the conflict within the municipality itself 
but also due to the levels of conflict in the municipalities neighbors.

By 2017, results show a direct negative effect of the variables victims of homi-
cides, displaced persons, and victims of threats. For every increase in one additional 
victim of homicide per 10,000 inhabitants decreases academic performance in 2017 
by 0.022 standard deviations on average. This direct effect is greater than that of 
displaced persons and victims of threats, which reduce performance by 0.0004, and 
0.006 standard deviations. This result generally implies that increasing the inten-
sity of the conflict in the municipality in 2017 negatively affected the academic 
performance in the same town, while the intensity of the conflict in neighboring 
municipalities does not seem to have had an impact on academic performance. This 
is consistent with the retreating of groups outside the law in the more recent con-
flict scenario which their regional influence changed and consequently so did their 
regional impacts.

The control variable results show the parameters generally have the expected 
signs and are more stable with respect to those associated with the conflict var-
iables throughout the years studied. The ratio of students per teacher, the rural-
ity index, and investment in education have a negative relationship with school 
performance. On the investment in education side, the effect turns out to be 
counterintuitive and may be associated with the inefficiency of spending due 
to corruption (some evidence for Colombia can be found in Galvis & Hinca-
pie, 2022), or how the educational system is structured and the items to which 
the resources turn out to be directed, in which, generally, the items destined 
towards improvements in coverage and, to a lesser extent, to improve educa-
tional quality, prevail.

Conclusions

Colombia has one of the oldest armed conflicts in the world, and it experiences rel-
evant effects in several dimensions. In education, the impacts relate to damage to 
physical infrastructure, restriction of educational resources, alteration of school cal-
endars, and increased risk and uncertainty on behalf of families, students, and teach-
ers. In this context, this study evaluated the incidence of armed conflicts on the aca-
demic performance of high school students at the municipal level over two periods 
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of time characterized by high and low intensity of armed conflict. The work used a 
General Nesting Spatial-type spatial model to evaluate the direct and indirect effects 
of the armed conflict.

Results suggest that in 2003, only the variable of victims of terrorist attacks 
presented direct and indirect negative effects on academic performance. By 
2017 and once a peace agreement between the government of the Juan Manuel 
Santos and the main subversive group FARC-EP in the country was signed, the 
direct effect of the attacks disappeared, and the victims of homicides, displaced 
persons, and threats reported negative direct effects on academic performance. 
These results indicate the changes in the nature, composition, and intensity of 
the conflict in recent years. In particular, the effects of terrorist attacks on aca-
demic performance vanished by 2017 as a result of the weakening of the FARC 
that historically used this method to demonstrate power. In the same way, the 
statistical significance of the effect of the variables of homicides, displaced 
persons, and threats reflects a new atomized scenario of smaller heterogeneous 
subversive groups that use these practices to intimidate populations.

The econometric results are aligned with the ideas of Prieto, et  al. (2014) 
which affirm that the Colombian state had to face “a series of transformations 
in the structures, actions, and modus operandi of the guerrilla groups, which 
respond to the new military plans of the public force and represent a challenge 
to achieve weakening them” (p.52). Furthermore, according to the GMH (2013), 
frequent and low-intensity violence has occurred in this new version of the con-
flict. “Selective assassinations, forced disappearances, kidnappings, small mas-
sacres prevail in the armed conflict” (p.42). According to the report. these crimes 
have been strategies of the armed groups to hide or silence their victims.

The vanishing indirect effects of the terrorist attacks on academic perfor-
mance over the period considered highlights the positive impact of the de-
escalation of armed conflict and the geographical retreating of groups in the 
country. According to Ríos (2020), there is a relationship between border or 
peripheral scenarios and the presence of coca-growing economies that favor the 
finances of groups who consider themselves above the law. In this way, it is 
key that the government continue efforts to bargain new agreements with other 
armed and illegal groups. The results also highlight the institutional factors 
that should be strengthened to improve educational quality at a municipal level. 
Such factors include a higher teacher-student ratio and more efficient educa-
tional spending according to the econometric results.

In Colombia, regional disparities arise in academic performance throughout 
the different stages of conflict. Results in this paper show that indirect effects 
appear in periods of high conflict intensity widening the academic gap between 
regions. Accordingly, the state should reinforce social intervention and inclu-
sive policies in the territories most affected by the conflict. Reducing these 
regional gaps in educational matters should be a priority for national, regional, 
and local governments. So, the regions most affected by the conflict should 
receive differential treatment to offset the negative effects of the conflict. This 
differential approach can be reflected by better conditions for successful learn-
ing and investments to increase the quality of education.
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