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ABSTRACT 
 
Latin America faces persistent challenges related to high crime rates, creating an environment marked by 
violence and insecurity. Ecuador has experienced a significant increase in violence in recent years, making 
it one of the most dangerous countries in the region. This study addresses how insecurity and crime 
influence enrollment rates in higher education at the undergraduate level, specifically at the Universidad 
Técnica Particular de Loja (UTPL), by examining how distance education (DE) becomes a safer and more 
attractive option in areas affected by high rates of insecurity. We use data on the number of students in the 
DE system provided by the Vice Rectorate of Distance Modality of the UTPL, in addition to homicide data 
by province between 2019 and 2022 obtained from the Ministry of the Interior of Ecuador. Also, the Gross 
Value Added (GVA) of the Higher Education sector is considered as a control variable. As an econometric 
strategy, we used multilevel analysis and regressions for panel data, which confirm the hypothesis put 
forward: the homicide rate has a positive effect on enrollments in the UTPL's DE system at the provincial 
level. These findings allowed inferring the significant influence of insecurity and violence on students' 
educational decisions, motivating the choice of safer educational modalities, such as distance learning. 
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RESUMEN 
 
América Latina enfrenta desafíos persistentes relacionados con altas tasas de delitos, creando un entorno 
marcado por la violencia y la inseguridad. Ecuador ha experimentado un aumento significativo en la 
violencia en los últimos años, convirtiéndose en uno de los países más peligrosos de la región. Este estudio 
aborda cómo la inseguridad y la criminalidad influyen en la tasa de matriculación en estudios superiores a 
nivel de grado, específicamente en la Universidad Técnica Particular de Loja (UTPL), examinando la forma 
en la que la Educación a Distancia (EaD) se convierte en una opción más segura y atractiva en zonas 
afectadas por altos índices de inseguridad. Se utilizan datos del número de estudiantes en el sistema de EaD 
proporcionados por el Vicerrectorado de Modalidad a Distancia de la UTPL, además de datos de homicidios 
por provincia entre 2019 y 2022 obtenidos del Ministerio del Interior de Ecuador. También, se considera el 
Valor Agregado Bruto (VAB) del sector de Enseñanza Superior, como variable de control. Como estrategia 
econométrica se utilizó principalmente el análisis multinivel y regresiones para datos de panel, las cuales 
confirman la hipótesis planteada: la tasa de homicidios tiene un efecto positivo en las matriculaciones en el 
sistema de EaD de la UTPL a nivel provincial. Estos hallazgos permitieron inferir la influencia significativa 
de la inseguridad y la violencia en las decisiones educativas de los estudiantes, motivando la elección de 
modalidades educativas más seguras, como es la de estudios a distancia. 
 
Palabras clave: enseñanza a distancia; enseñanza superior; análisis cuantitativo; violencia.  
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INTRODUCTION 
 

Latin America is a region facing persistent challenges related to insecurity and crime. 
High rates of crime such as robbery, assault and drug trafficking have contributed to an 
environment marked by violence and insecurity compared to other parts of the world 
(Niño, 2020). The consequences of this violence and conflict for development are 
profound and affect millions of people in the region (Dammert, 2010; World Bank, 2011). 

This issue is reflected in a South American crime index of 5.51/10, which includes a 
high score of 5.19/10 in the criminal market and a strong influence of criminal structures 
on security institutions or state control, with a score of 6.63/10 (Observatorio Ecuatoriano 
de Crimen Organizado, 2022). Accordingly, this index suggests a connection between 
corruption and the dynamics of organized crime in the region. Moreover, it is highlighted 
that South and Central America are among the top five regions in the world with the 
highest crime rates (Observatorio Ecuatoriano de Crimen Organizado, 2022). 

The prevailing economic inequality in the region exacerbates insecurity. This 
inequality often results in the concentration of poverty in urban areas, where the lack of 
opportunities can become a breeding ground for crime (Vuanello, 2009). Furthermore, 
several Latin American countries have faced security problems related to drug trafficking 
and gangs, which have raised significant concerns and eroded the quality of life in affected 
communities (Cieza, 2009). Corruption and ineffective law enforcement in some 
countries have also undermined trust in the institutions responsible for maintaining 
public safety. In this context, insecurity, violence, and crime have left a deep mark on the 
region, with consequences that transcend various aspects of daily life, including education 
(Furlán, 2012). 
 
Ecuadorian context 

 
In the specific case of Ecuador, a particularly critical phenomenon has been observed 

in recent years, as the country has experienced increased growth of criminal markets in 
the region, within the global crime ranking it retains a rate of 7.07, moving from 35th place 
in 2021, to 11th in 2023 (Global Organized Crime Index, 2023). According to data 
provided by the National Police of Ecuador, between January and June 2023, more than 
3513 murders were registered throughout the territory (Mella, 2023a). Furthermore, in 
2022 the country’s homicide rate reached almost twenty-six people per one hundred 
thousand inhabitants, according to the data portal Statista (Chevalier, 2023). These 
figures are alarming and show a drastic change in security in a brief period, given that 
Ecuador went from being one of the safest countries in the region to experiencing a 
significant increase in its homicide rate, multiplying it by five in just seven years. Under 
these unfavorable circumstances, it was forecasted that Ecuador would close the year 2023 
with a homicide rate of forty per 100,000 inhabitants, positioning itself as the most violent 
country in the region (Mella, 2023a). 

These data reveal that Ecuador is going through one of the worst insecurity crises in 
its recent history. During the first semester of 2023, there was a 74% increase in the 
number of violent deaths in the country (Coba, 2023). This increase in violence, driven 
mainly by the activity of organized crime linked to drug cartels, has placed Ecuador in an 
alarming position within the Latin American context. The country exhibits some of the 
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highest homicide rates in the region, representing a significant challenge for public safety 
and the quality of life of its citizens. Paulina Recalde reports that, in 2022, 22% of the 
population considered insecurity as the country's main problem and by 2023 this 
percentage increased to 60% (López, 2023). 

Poverty, insecurity, and violence in Ecuador not only affect the daily lives of its 
citizens, but also have a substantial impact on education at all levels (NU, 2023). Students 
facing these circumstances encounter considerable obstacles to continue their studies in 
an environment marked by fear and uncertainty (Becker, 2012). This insecurity is not only 
manifested in the increase in crime, but also undermines society's trust in institutions and 
public policies responsible for ensuring their safety.  

Currently, insecurity has become one of the most significant challenges facing the 
educational system in Ecuador, impacting young people from various demographic 
groups, including age, gender, and social strata. The repercussions extend beyond the 
educational realm into social and economic spheres that affect society (Toscano, 2023). 
Due to a lack of economic resources in the Highlands and Amazon regions, approximately 
40,000 students did not return to the classrooms for the new school year of 2023. In the 
Costa region, beyond poverty, the shift to virtual classes has become a priority due to the 
ongoing violence and insecurity that have disrupted regular schooling (La Hora, 2023). 

The surge of violence unleashed in Ecuador has led the government to take drastic 
measures, for example, in Durán, a city on the Ecuadorian coast, more than 30 thousand 
students from 34 schools were deprived of in-person classes; this decision was taken by 
the Ministry of Education after an uncontrollable crime wave that has hit this part of the 
country (Ministerio de Educación del Ecuador, 2023). As of September 2023, 5,320 
violent crimes have been reported, of which 1,900 took place in the cities of Guayaquil and 
Durán (Mella, 2023b). The police have identified that, in the most dangerous area of 
Guayaquil, specifically in the Nueva Prosperina sector, 16% of students maintain links 
with criminal groups, according to Roberto Santamaría, head of the Nueva Prosperina 
District, this situation affects more than two hundred students per educational institution 
in the sector (Mella, 2023b). Thus, the profound impact that insecurity and violence have 
on education is evident, causing a notable change in learning dynamics and an exodus of 
students towards safer educational modalities, such as Distance Education. 
 
Factors impacting continuation of university studies 

 
It is essential to highlight how enrollment in higher education is influenced by a 

variety of social, economic, and personal factors. These factors go beyond conventional 
ones such as monetary income, national entrance exams or geographic coverage, as they 
also include personal conditions and the reality that students face in their environment. 
Díaz (2008) details the relevant studies that have emerged on this subject, as well as the 
variables that can guide the analysis of this indicator, covering individual, academic, 
institutional, and socioeconomic aspects. 

In relation to this, there are various analytical models regarding the continuity of 
students' studies. For example, Bean (1980), based on Tinto (1975), argues that the 
following factors influence dropout: academic (educational background, academic 
integration, and performance), psychosocial (goals, perceived usefulness, interaction with 
peers and teachers), environmental (financing, transfer opportunities, external social 
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relations) and socialization (academic performance, adaptation, and institutional 
commitment). In addition to these factors, numerous studies have investigated other 
relevant variables such as adaptation to the educational environment (Spady, 1970), 
family background and academic performance (Fishbein & Ajzen, 1975; Ethington, 1990), 
students' socioeconomic level and their academic and social integration (Pascarella & 
Terenzini, 1980), among other aspects that contribute to understand the complexity of 
college enrollment (Tinto, 1987; John et al., 2000; Bernal et al., 2000; Tabbodi et al., 
2015; Zapata & Perneth, 2016). 

On the other hand, within the factors that may affect the retention of students in 
higher education, the cyclical behavior of the Ecuadorian economy and its relationship 
with university enrollment should be considered. As Roblez (2019) points out and, 
supported by previous studies, the countercyclical relationship between enrollment and 
macroeconomic indicators is not generalizable to countries outside the OECD, as is the 
case of Ecuador. Here, the relationship between the economy and enrollment tends to be 
cyclical, influenced by the structure of the labor market and the quality of educational 
institutions. This economic dynamic may partly explain the preference for distance 
education during times of crisis, meaning there is an increase in enrollments during both 
periods of economic expansion and contraction (Seaman et al., 2018). 
 
Role of insecurity in education 

 
Within this context, it is valid to mention that insecurity is defined as the feeling of 

vulnerability and fear, it has multiple connotations such as the absence of protection, 
uncertainty, and exposure to risk (Achumba et al., 2013; Hassan, 2014; Adams et al., 2021; 
Ologele & Fatimah, 2023). This issue knows no borders and affects countries such as the 
United States and the United Kingdom, constantly challenging the idea of a "perfect 
peace" in terms of national security (Cooley, 2011). Mori et al., (2004) point out how 
insecurity undermines the provision of health services, directly impacting on people's 
wellbeing. 

Safety is a crucial pillar for physical, mental, and social well-being; without it, society 
is immersed in a state of constant fear and danger (Meddings, 2001; Coupland, 2007). 
This notion of security is not only vital for human health, but also for social stability and 
the continued development of society (Olamosu, 2000). 

In the educational sphere, safety in turn plays a fundamental role. Hirschi (2002) 
emphasizes the importance of education as an element of social control, providing 
structure and supervision that discourage participation in criminal activities. Likewise, 
Gottfredson & Hirschi (1990) suggest that self-control and commitment to school are 
determining factors in preventing criminal behavior and reducing the levels of insecurity 
that threaten the stability of a region or locality. 

In contexts of increasing insecurity, the lack of a safe school environment may expose 
students to a greater risk of becoming involved in criminal activities. According to the 
theory of social bonding, presented by Hirschi (2002), criminal behavior arises when the 
connection between an individual and society is weakened or broken (Cueto, 2022). It is 
essential to recognize how educational security influences students' perception of their 
environment and how this perception affects their participation in criminal activities in 
communities that evidence high rates of insecurity. 
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In the face of these challenges, significant changes have been observed in education, 
especially in areas that are heavily impacted by important levels of insecurity. In Nigeria, 
for example, educational institutions have migrated from face-to-face instruction to 
online instruction to counter the effects of insecurity (Akhigbe & Ogunlade, 2022). Online 
learning has emerged as a solution to overcome geographical and time barriers, allowing 
access to Distance Education in a flexible and convenient manner (Carmo & Franco, 2019; 
Akhigbe & Ogunlade, 2022). 

In this context, the school not only becomes a learning space, but also a crucial 
environment for the development of skills and values that promote democratic citizenship 
in the 21st century (Barrientos et al., 2023). Security, both physical and in access to 
education, becomes essential to guarantee the continuity of this educational process. 

 
METHODOLOGY 

 
Given the current context of insecurity and the growing incidence of crime in various 

regions of Ecuador, this research aims to test the hypothesis on the positive effect that the 
homicide rate has on enrollments in the UTPL's Distance Education system, at the 
provincial level. In this way, this study modality could be conceived as an attractive and 
safe alternative for students in areas affected by elevated levels of insecurity. In this sense, 
this research aims to generate evidence in favor of this modality of higher-level studies as 
a safer and more convenient option, especially in environments with high insecurity.  

UTPL (2023a) stands out as a pioneering institution in the Ecuadorian educational 
system, especially for its distinctive model of Distance Education DE, with presence in all 
provinces through a network of support centers. In this research, we consider data on the 
number of students enrolled in the UTPL's system of distance higher education studies, 
from April-August 2019 to October 2022-February 2023, comprising a total of eight 
academic periods. These data were provided by the UTPL's Vice Rector's Office for 
Distance Learning (UTPL, 2023b). This input of information was consolidated at the 
regional and provincial level to complement the definitive database of the study. 

This research is developed from a longitudinal data set, where the provinces of 
Ecuador represent the cross-sectional units observed between 2019 and 2022. In addition 
to academic data taken from the Vice Rectorate of Distance Modality of the UTPL, data 
associated with violence were taken from the Ministry of the Interior (2022). To ensure 
the accuracy and validity of the study, key economic data such as the Gross Value Added 
of the Higher Education Services Sector have been integrated, which were taken from the 
satellite accounts of Education (INEC, 2022) and, in the analysis is contemplated as a 
control variable. The information panel has a total of 92 data (n=92, n=x×t, where x=23 
provinces observed during t=4 years). The data set is a balanced panel that covers twenty-
three continental provinces - the Galapagos Island region is excluded from the analysis, 
given its characteristics that differentiate it from the other continental provinces of 
Ecuador - and offers a reliable and complete representation of the information relevant to 
the study. 

Considering the research objectives and the type and structure of the data, three 
methods were used in the present study to demonstrate the response of the enrollment 
rate to variations in the violence rate: the first method was Ordinary Least Squares OLS, 
the second method was the generation of a model under the multilevel methodology and, 
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finally, a panel model was used. The order of application of the methodologies has the 
sense of gradually unveiling the evidence of the behavior of the relationship proposed in 
the study, while also seeks rigor through appropriate robust techniques that generate 
reliable quantitative results.  

Likewise, let us consider that social phenomena have characteristics that are 
associated with the hierarchical nature of the data. This fact means that the position of the 
observations is determined by their own characteristics as well as by those of the group to 
which they belong (Cebolla, 2013). The relationship between enrollment and violent 
events represented by homicides clearly presents a hierarchical component of region and 
province.  

The difference in the intercept and slope could be evidenced in OLS model. This 
following the graphic evidence and initial exploration of the data, the functional form of 
this type of behavior is presented in equation 1: 

 
𝐿𝑜𝑔 𝑒𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡̂

𝑖 = 𝛼1 + 𝛼2𝑅𝑒𝑔𝑖𝑜𝑛 + 𝛼3𝐻𝑜𝑚𝑖𝑐𝑖𝑑𝑒𝑠 + 𝛼4𝑅𝑒𝑔𝑖𝑜𝑛𝑖 ∗ 𝐻𝑜𝑚𝑖𝑐𝑖𝑑𝑒𝑠 + 𝜇𝑖  (1) 
 

The multilevel methodology used explored the fixed and random behavior of the data, 
as well as the hierarchical order of the information. The starting multilevel model is the 
"empty" one that simply collects the movements of the country mean (fixed part) and the 
standard error (random part) of the data; its importance lies in the fact that from it the 
sensitivity or information provided by each nesting level and each explanatory variable 
will be measured. After several trials, it was determined that the form that most 
contributed to the explanation of enrollment movements was the mixed-effects multilevel 
model, whose representation is in equation 2: 

 
𝐿𝑜𝑔 enrollment𝑖𝑗 = 𝛼1 + 𝛼2𝑅𝑒𝑔𝑖𝑜𝑛0𝑗 + 𝛼3𝐻𝑜𝑚𝑖𝑐𝑖𝑑𝑒𝑠1𝑗 + 𝛼4𝑃𝑟𝑜𝑣.𝑖𝑗+ 𝜀𝑖𝑗    (2) 

 
Finally, the panel data model – considered to corroborate the results of the multilevel 

model- is presented in equation 3. Given the evidence of individual effects, the results of 
the Hausman test reveal the validity of the assumption of the fixed effects model, where 
𝑐𝑜𝑟𝑟(𝑢𝑖𝑡, 𝑋𝑖𝑡) ≠ 0. The expression of the panel fixed effects model to be estimated is 
expressed as follows: 

 
𝐿𝑜𝑔 𝑒𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡𝑖𝑡 = 𝛼 + 𝛼1𝐿𝑜𝑔𝐻𝑜𝑚𝑖𝑐𝑖𝑑𝑒𝑠𝑖𝑡 + 𝛼2𝐿𝑜𝑔𝐺𝑉𝐴𝑖𝑡 + 𝜀𝑖𝑡    (3) 
i = 1, 2, … , 23 
t = 2019, … ,2022 
 

Where, coefficient 𝛼1 represents the slope of the logarithm variable of homicides over 
the logarithm of enrollment. The coefficient 𝛼2 represents the slope of the GVA of the 
Higher Education Services Sector, as a control variable. The stochastic disturbance of the 
panel fixed effects model is represented by 𝜀𝑖𝑡. The panel data estimation considers cross-
sectional dependence and estimators robust to heteroscedasticity. In the results, two fixed 
effects estimations are presented: those of the simple model (without including the control 
for the economic context of the provinces) and the full model (in which the control variable 
is included), this to verify the stability of the effect identified between the explanatory and 
the explained variable, in all the econometric modeling carried out. 
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RESULTS 
 

The comparison shown in Figure 1 highlights the regional and provincial clustering 
that exists between the enrollment rate and the homicide rate in the four years of study. 
In addition to a visually evident relationship, there is also a regional clustering consistent 
with what was presented in the section on the Ecuadorian context. In the provincial case, 
the results of this behavior will be demonstrated in detail later. 
 
Figure 1 
Relationship between enrollment in the distance learning system and violence in the 
Ecuadorian territory measured through the number of homicides 
 

 

 

The average behavior of the enrollment rate was 7.54 with a low dispersion, equal to 

0.87 (minimum 5.97 and maximum 10.06), and the average homicide rate was 3.36 with 

a high dispersion 1.56 (minimum 0 and maximum 7.62). The high dispersion in the 

homicide rate shows us that there are provinces in all regions that have higher rates of 

violence, but that, despite this, the enrollment has homogeneous rates throughout the 

country. 
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Figure 2 
Comparison of the logarithm of enrollment and the logarithm of homicides in Ecuador 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The proposed relationship seeks to demonstrate that enrollment in the distance 
learning system can be affected by violent movements that shake society more, such as 
homicides. Similarly, a regional and provincial nesting was observed, the latter because 
people in the territory have heterogeneous ways of life and actions. After this descriptive 
analysis based on the graphical representation of the variables, the following section 
presents the results of the corresponding econometric modeling.  
 
Model with intercept and slope difference 
 

Ordinary Least Squares (OLS) estimation, in which an intercept and slope difference 
was performed for each region, confirmed that the enrollment rate is positively affected 
by the homicide rate, but that the effects are not the same in each region. The results 
(equations 4, 5 and 6) for each area are presented below: 

 
𝐿𝑜𝑔 𝐸𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡𝐴𝑚𝑎𝑧𝑜𝑛 = 𝛼1.16,12 + 𝛽1.20,40 + 𝜇1    (4) 
𝐿𝑜𝑔 𝐸𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡𝐶𝑜𝑎𝑠𝑡 = 𝛼2.15,84 −  𝛽2.20,11 + 𝜇2    (5) 
𝐿𝑜𝑔 𝐸𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡𝐻𝑖𝑔ℎ𝑙𝑎𝑛𝑑 = 𝛼3.16,56 + 𝛽3.20,18 + 𝜇3    (6) 

 
The Coast region has a lower average enrollment rate (5.84) than the other two 

regions, with a negative slope (-0.11); this result of the most violent region in the country 
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is consistent with the indifference that the population may have to violent events. In 
contrast, the other two areas have positive movements in the face of violent events such 
as homicides. 

The estimation results are consistent, with goodness-of-fit measures that did not 
reach the optimum with normalized residuals; this technique was used as a starting point 
to measure the movements of the proposed relationship. The following subsections of the 
paper will present the results of techniques appropriate for the data structure and the 
regional and provincial organization of Ecuador, which are adequate to evaluate the 
proposed research hypothesis. 
 
Multilevel mixed effects model: multilevel analysis 

 
Based on the preliminary view provided by the OLS model, a hierarchical explanation 

is proposed using the multilevel methodology, always with the objective of explaining the 
movements of enrollment in the distance education system based on an indicator of 
violence with a nesting of region and province.  

In the empty model, the fixed part presents a country average enrollment of 7.54 and 
in the random part of 0.87. Ninety-five percent of the enrollment in the four years of 
analysis - regardless of region and province - is close to the country average. This initial 
model was intended to focus the way on which the information is arranged; nevertheless, 
it was necessary to move forward in terms of the nesting proposed. 

In the random intercept model for the continental regions and provinces of Ecuador, 
the intraclass correlation coefficient was 8 %, which shows that there is no regional 
nesting; on the other hand, the same coefficient for the arrangement of the data by 
provinces was 98 %. In this sense, real and significant relationships are guaranteed at the 
provincial level. 

In the mixed effects model, the "logarithm of homicides" was used to reduce the 
variance between provinces around the country average. Also, the inclusion of the 
homicide variable seeks to explain the part of the enrollment that is not explained by the 
country average and by provincial nesting. Likewise, the region was added, not as a nesting 
level, but as an explanatory variable to determine the direct effects that regional behavior 
has on enrollment movements. The results are summarized in equation 7: 

 
𝐿𝑜𝑔𝐸𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡𝑖𝑗 = 6,80𝐴𝑚𝑎𝑧𝑜𝑛 + 7,46𝐶𝑜𝑎𝑠𝑡 + 7,58𝐻𝑖𝑔ℎ𝑙𝑎𝑛𝑑 + 0,08𝐻𝑜𝑚𝑖𝑐𝑖𝑑𝑒𝑠𝑖𝑗 + 0,70𝑃𝑟𝑜𝑣.𝑖𝑗+ 0,09𝑖𝑗        (7) 

                       𝑒𝑒 = (0,29)                 (0,39)  (0,36)          (0,02)           (0,10)          (0,01) 
 
                        

 The random parameter for homicides (0.08) shows how enrollment increases when 
there is more violence in the province. The regions as an independent variable 
significantly explain the enrollment movements; the Amazon has a mean of 6.80, the 
Coast has a mean of 7.46 and the Highlands has a mean of 7.58. In all cases the standard 
errors and the values of the typed variable z (it is normally distributed) allow us to approve 
the hypothesis that the variables provide information to explain the enrollment 
movements.  

The unexplained dispersion attributed to the provincial level is now 0.70 -0.18 less 
than in the empty model-, this decrease confirms that the inclusion of the independent 
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variables homicide and region had the expected effect in explaining enrollment 
movements in the distance learning system. Finally, the intraclass correlation coefficient 
was 98 %, an indicator that provides assurance that the results are real and significant.  

The fit achieved with the mixed effects model, using the logarithm of homicides and 
the region as independent variables and nesting at the provincial level, is evident in Figure 
3. 
 

Figure 3 
Multilevel estimates of enrollment, nested by region and province 

 

 

Fixed effects panel model 
 

To validate the relationship between the homicide rate and the rate of enrollment in 

higher education studies in DE demonstrated by the multilevel model, the estimation of 

the panel data is carried out through the Feasible Generalized Least Squares (FGLS) of 

Parks (1967) and Panel with Standard Error Correction (PCSE) of Beck and Katz (1995). 

Thus, Table 1 shows the results for the simple model and the full model. The GVA of the 

Higher Education Services Sector allows us to control for the result of the effect of 

homicides on higher education enrollments, considering the heterogeneity that exists in 

the data panel due to the economic wealth that for each territory represents the production 

process of the higher education service between provinces. 
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Table 1  
Estimates for panel data. Y=Logarithm of enrollment 

 

Variables 

No control variables Control variables 

PCSE FGLS PCSE FGLS 

M1 M2 M3 M4 

L_Homicides 
0,326+ 0,309+ 0,131+ 0,177+ 

(0,044) (0,018) (0,045) (0,027) 

L_GVA 
  0,332+ 0,272+ 

  (0,058) (0,035) 

Constant 
6,491+ 6,550+ 3,770+ 4,182+ 

(0,144) (0,058) (0,500) (0,290) 

N 92 92 92 92 

R2 0,352  0,578  

Note. Standard errors in parentheses. Statistical inference: + p<0.01, ** p<0.05, * p<0.1 

 

According to the results in Table 1, the effect of homicides on higher education 
enrollment in DE is reduced when controlling for the productive heterogeneity (of the 
higher education sector) of Ecuador's provinces. The coefficient of the control variable is 
higher than the coefficient of the explanatory variable (this in models 3 and 4). This result 
does not go against expectations, since it makes sense that the productive dynamics of the 
higher education sector represents a key factor in the enrollment rate in higher education. 
However, as can be seen in the results, the stability of the positive effect of homicides on 
enrollment in distance education is verified: considering fixed effects at the provincial 
level, the marginal increase in the homicide rate increases on average 0.15 the enrollment 
rate in higher education.  

In summary, the OLS estimation revealed variations in the impact of violence on 
enrollment by region. While the coastal region showed a negative trend in response to 
violent events, other areas showed positive movements, suggesting greater sensitivity in 
educational decision-making in the face of insecurity. 

The multilevel model corroborated the positive relationship between homicides and 
enrollment, showing a significant provincial nesting. The results show how the increase in 
homicides directly influences the increase in enrollments in HED, especially in areas with 
higher rates of violence, which could be associated with the benefits offered by this 
modality of study. Likewise, the inclusion of the Gross Value Added of the Higher 
Education Services sector as a control variable in the panel model reinforced the stability 
of the positive effect of homicides on enrollments. This confirms that the productive 
dynamics of the higher education sector also influences enrollment decisions, although it 
does not nullify the relationship with insecurity. 

In this way, the significant relationship between the enrollment rate and the homicide 
rate is corroborated (which does not necessarily derive a causal relationship but does 
provide information to find certain behaviors at a hierarchical level), which, according to 
the results of the multilevel model, are nested to the provinces of the continental territory 
of Ecuador, generating different means at each nesting level and different slopes. 
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According to the results of the panel model, even considering the productive structure of 
the higher education sector in the Ecuadorian provinces, the positive relationship 
identified between violence and the enrollment rate, in the context studied, is confirmed. 

 
DISCUSSION AND CONCLUSIONS 

 
Distance Education is a quality response in insecure environments, which reveals a 

significant change in educational preferences, reflecting the need for more flexible 
learning environments, demonstrating how perceived safety can influence educational 
decisions. 

The results obtained show a significant relationship represented by the homicide rate 
and the increase in enrollment in distance studies at UTPL. Through the corresponding 
econometric techniques, a direct association between these factors was identified, also 
showing how the perception of an environment influences the educational decisions of 
students. The link between enrollment and violence is highlighted, showing a regional and 
provincial grouping coherent with the contextual dynamics of the Ecuadorian territory. 
The results highlight that, despite variability in homicide rates among provinces, 
enrollment rates remain relatively homogeneous at the national level. 

In a context where security and stability are becoming increasingly elusive, DE 
emerges as a vital resource, highlighting flexibility and adaptability as fundamental pillars 
in educational decision-making. Although college enrollment has traditionally been 
associated with individual, academic, institutional, socioeconomic, and other factors 
(Spady, 1970; Fishbein & Ajzen, 1975; Tinto, 1975; Bean, 1980; Pascarella & Terenzini, 
1980; Tinto, 1987; Ethington, 1990; Bernal et al, 2000; John et al., 2000; Diaz, 2008; 
Tabbodi et al., 2015; Zapata & Perneth, 2016), this study reveals how the perception of 
safety becomes a determinant element, with direct impact on students' preferences. It is 
also important to mention that the country's economic dynamics play a crucial role, 
evidencing the tendency to seek educational alternatives during periods of economic 
uncertainty (Roblez, 2019). In this sense, the adoption of distance education is presented 
as a strategy not only to guarantee access to education, but also as a response mechanism 
to the social and economic challenges facing communities. 

In contrast to the evidence gathered by various studies, such as those of Achumba et 
al. (2013), Hassan (2014), Adams et al. (2021), Ologele and Fatimah (2023), which 
highlight the negative impact of insecurity and violence on educational systems, this 
research reveals a direct effect of insecurity on enrollment rate, under a distance learning 
system, similar to the situation in Nigeria in 2022 (Akhigbe & Ogunlade, 2022). 
Generically, these studies reflect how crime, violence and the feeling of insecurity 
profoundly affect the quality and accessibility of education in contexts of social crisis. 

In Ecuador, the adoption of preventive measures, such as the shift from in-person to 
virtual, has been a response to the high rates of insecurity and crime (Mella, 2023b; 
Ministerio de Educación del Ecuador, 2023). This situation has led to a decrease in social 
ties and a growing distrust of traditional institutions, including physical universities. This 
loss of trust may motivate people to seek educational alternatives that they consider safer 
and more convenient, to escape the abrupt social changes caused by conflictive 
environments (García Aretio, 1999). A tangible example of this option is the Distance 
Education modality offered by the Universidad Técnica Particular de Loja (UTPL). 
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