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Abstract: This study examines the complex relationship between unemployment and violence 

in Ecuador for 2019–2022, using HJ Biplot analysis to uncover the underlying socio-economic 

and criminological dynamics. The study reveals a nuanced relationship between 

unemployment and different types of violence. While unemployment is significantly associated 

with homicides and murders, the association with femicides and hired assassinations is much 

weaker. Significant regional and temporal patterns and changes like violence are also observed, 

highlighting the need for dynamic and adaptive strategies. Exceptions in certain provinces, 

where patterns of violence and unemployment differ from the rest, highlight the importance of 

local approaches to policymaking. 
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1. Introduction 

The complex interplay between homicidal violence and socioeconomic factors 

has been widely analyzed in various geographical and temporal contexts as researchers 

seek to understand the underlying causes and potential interventions. In particular, 

recent studies have underscored the critical role of conditions of vulnerability, such as 

economic inequality, unemployment, and social marginalization, in the incidence of 

homicide and other forms of interpersonal violence. This paper focuses on examining 

these relationships within the context of Ecuador, building on findings from other 

Latin American countries and Spain, to provide a comprehensive understanding of the 

multifaceted dynamics at play. 

A significant body of research has explored the connection between 

socioeconomic conditions and homicidal violence. Jimenez-Garcia et al. (2024) 

investigated the phenomenon of homicide in Colombia’s urban areas, highlighting 

how illegal markets, impoverished labor conditions, and unequal wealth distribution 

contribute to heightened homicide rates. Using a sample from Colombia’s 32 

departmental capitals and applying multivariate statistical tools such as Partial Least 

Squares Structural Equation Modeling (PLS-SEM), the study found a strong 

association between low income, unemployment, inequality, and increased risk of 

homicide, supporting the findings of Dávila and Pardo-Montaño (2019), who analyzed 

the impact of socioeconomic factors on homicide mortality rates in Colombia from 

2000 to 2014, using negative binomial fixed-effects regression models with panel data. 

Their research confirmed a reduction in homicide rates, particularly among men aged 

15–49, attributing this trend to improvements in socioeconomic conditions. Further 
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investigation by González and Camacho Ballesta (2019) revealed a negative 

relationship between economic growth and homicide rates, whereas unemployment 

correlated positively with homicide, emphasizing the socioeconomic dimensions of 

violent crime. Montoya and Pedraza (2009) provided additional insights by examining 

seasonal trends in violent deaths in Bogotá from 1997 to 2006. Utilizing autoregressive 

integrated moving average (ARIMA) time-series models, their study identified 

significant associations between violent deaths and economic indicators such as the 

consumer price index, unemployment rates, and the total number of employed persons. 

The findings underscored the role of economic cycles in shaping patterns of homicidal 

violence, highlighting a cyclical link between socioeconomic conditions and the level 

of violence in urban settings. 

Gender-based violence also shows significant correlations with socioeconomic 

vulnerabilities. Illanes et al. (2007) identified violence, economic inequalities, and 

discrimination as key risk factors for mental health disorders among women in Chile. 

Their cross-sectional study in Temuco found that 41% of women exhibited symptoms 

of anxiety or depression linked to factors such as severe physical violence against 

children, sexual violence, lack of family support networks, and unemployment. These 

findings underscore the intersection of socioeconomic stressors and gender-based 

violence, contributing to mental health issues and perpetuating cycles of violence. 

Similarly, research in Mexico by López-Santiago et al. (2017) examined how 

socioeconomic marginalization, unemployment, and declining wages contribute to the 

generation of violence in the municipality of Valle de Chalco Solidaridad. Their 

mixed-methods approach revealed that economic discontent and frustration lead to 

various forms of violence, emphasizing the need for integrated policies that address 

economic and social vulnerabilities to mitigate violence. 

The COVID-19 pandemic exacerbated existing vulnerabilities, leading to 

increased violence, particularly against women and marginalized groups. In Colombia, 

Angarita (2022) noted an increase in reports of gender-based violence and 

unemployment among women during the pandemic, highlighting a silent epidemic 

fueled by quarantine measures and economic instability. Ruiz-Pérez and Pastor-

Moreno (2021) reviewed measures in Spain and other countries, stressing the 

importance of economic interventions to comprehensively prevent gender-based 

violence, as economic hardship and increased domestic burdens amplify 

vulnerabilities. 

Understanding Violence in Ecuador: A Multivariate Approach: 

Ecuador has faced significant public security challenges in recent years, with 

rising rates of murders, femicides, homicides, and hired killings. This study focuses 

on the period from 2019 to 2022, a time of social and political complexity exacerbated 

by the COVID-19 pandemic. Research indicates that violence in Ecuador manifests 

differently across populations and regions and is influenced by factors such as age, 

education, ethnicity, and socioeconomic status (Arias Fuentes et al., 2022; Ramirez et 

al., 2021). Territorial disputes, gang conflicts, and the pervasive impact of poverty and 

unemployment further complicate the violent landscape (Paetau, 2019). Studies have 

consistently highlighted a significant interaction between socioeconomic variables and 

violence. Economic hardship, such as high foreclosure and unemployment rates, has 

been linked to higher rates of various forms of violence including child abuse and 
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intimate partner violence (Koulani et al., 2023; Santaularia et al., 2023). The quality 

of life of married women is significantly affected by the interplay between 

socioeconomic status and domestic violence (Ejlskov et al., 2023). Evidence from Iran 

shows that economic growth and female employment rates affect violent crime rates, 

suggesting that economic variables are crucial in shaping violent behavior (Koulani et 

al., 2023). 

Theories on the Relationship Between Unemployment and Violence: 

Various theories explain how unemployment is related to violence. Strain theory 

suggests that unemployment generates stress and frustration by limiting economic and 

social opportunities, which can lead to violent behavior in response to these tensions 

(Agnew, 1992). On the other hand, subcultural theory proposes that chronic 

unemployment and poverty can foster the creation of criminal subcultures where 

violence becomes an accepted norm (Anderson, 1999). Additionally, from an 

economic perspective, unemployment can increase crime rates due to a reduction in 

opportunity costs for individuals involved in criminal activities (Becker, 1968). 

However, the exact relationship between unemployment and violence is not always 

straightforward and may vary depending on factors such as the cultural context, social 

policies, and the structure of the labor market. 

Applying the HJ-Biplot Technique to Ecuador’s Socioeconomic and 

Criminological Context: 

This study employs HJ-Biplot, an advanced multivariate technique, to explore 

the complex dynamics between unemployment and various forms of violence in 

Ecuador. The capability of the HJ-Biplot to visually represent multiple variables in a 

two-dimensional space allows for an intuitive understanding of the relationships 

between socioeconomic conditions and violence. This approach aims to uncover 

patterns and correlations that can inform targeted policy interventions and integrate 

socioeconomic and criminological perspectives to effectively mitigate violence (Díaz-

Faes et al., 2013b; Gómez-Marcos et al., 2022). 

Public Policy Implications: 

The role of public policies in preventing violence cannot be overstated. 

Legislative initiatives, social intervention programs, and judicial reforms are essential 

to creating safer societies (Hyman et al., 2023). However, policy effectiveness is often 

hampered by inconsistencies, inadequate implementation, and poor adaptation to local 

reality (Browne et al., 2023; Mathieu, 2023). Addressing these gaps through coherent 

and locally adapted policies is crucial for enhancing the efficacy of interventions, as 

evidenced by studies on malnutrition policies in Nigeria and Burkina Faso (Billings et 

al., 2021) and climate change adaptation measures in Nepal (Darjee et al., 2021). 

2. Methodology 

The study covers the period from 2019 to 2022. The data were obtained from the 

Ecuadorian Observatory of Organized Crime (OECO, n.d.) and the Open Data Bank 

of INEC (OECO, n.d.): 

• Source of Unemployment Data: Unemployment data were obtained from the 

National Institute of Statistics and Censuses (INEC) of Ecuador. INEC provides 

both annual and quarterly unemployment rates broken down by province, using 
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household surveys and economic censuses. 

• Source of Violence Data: Data on homicides, femicides, murders, and contract 

killings were sourced from the Ecuadorian Observatory of Organized Crime 

(OECO), which compiles reports from the national police and other official 

public security sources. 

• Operationalization of Concepts: It is essential to clearly describe how the 

variables have been operationalized in this study. Below is an example of how 

this section can be drafted: 

• Unemployment: Unemployment is measured as the annual unemployment 

rate, representing the percentage of the economically active population that 

is unemployed and actively seeking work. The data have been standardized 

to facilitate comparisons across provinces and over different years. 

• Homicides, Femicides, Murders, and Contract Killings: The violence-

related variables are measured in absolute terms, indicating the number of 

reported incidents for each type of crime (homicides, femicides, murders, 

and contract killings) per year in each province. These data have been 

normalized using the total population of each province to obtain incidence 

rates per 100,000 inhabitants, enabling more meaningful comparisons across 

different regions and time periods. 

The unemployment and violence variables were standardized by columns. This 

standardization ensures that different units of measurement do not affect the results, 

and that each variable has a comparable impact on the graphical representation. 

Unemployment rates were represented as vectors in the biplot, while incidents of 

violence were shown in relation to specific provinces and years, allowing for a clear 

visualization of associations and patterns. 

The multivariate technique chosen for the analysis was a biplot, which is useful 

for visualizing the relationship between variables and observations (Gómez-Marcos et 

al., 2022). In a biplot plot, the rows are represented by dots, while the columns are 

shown as vectors, providing a visual representation of the relationships between them 

in a two- dimensional plane. Arrows in the plot indicate both the direction and 

magnitude of the vectors. 

In this study, we chose to use the HJ-Biplot, which guarantees the best quality of 

representation according to Galindo (1986). In addition, this approach facilitates the 

most efficient and complete exploration of the relationships between observations and 

variables (Gómez-Marcos et al., 2022). 

The HJ-Biplot is based on the Singular Value Decomposition (SVD) of the data 

matrix. Suppose we have a data matrix X of size n × p, where n is the number of 

observations and p is the number of variables. The SVD of X can be written as: 

𝑋 = 𝑈𝐷𝑉𝑇  (1) 

• U is an orthogonal matrix of size n × n containing the eigenvectors of 𝑋𝑋𝑇 

• 𝐷 is a diagonal matrix of size n × p containing the non-negative singular values 

ordered in decreasing order. 

• 𝑉 is an orthogonal matrix of size p × p containing the eigenvectors of 𝑋𝑇𝑋. 
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3. Construction of the HJ-Biplot 

In the HJ-Biplot, a truncated version of the Singular Value Decomposition is used 

to reduce dimensionality and project the data into a two-dimensional space. The 

truncated version of X is represented as: 

𝑋 ≈ {𝑈}2{𝐷}2 {𝑉}2
𝑇  (2) 

Here, 𝑈2, 𝐷2 𝑎𝑛𝑑 𝑉2 are reduced matrices that capture the two most important 

dimensions. 

Projection Matrices H and J:  

• Projection Matrix H: The matrix H is defined as 𝐻 =  𝑈2𝐷2. This matrix provides 

the projected coordinates of the rows of the original matrix X in the two-

dimensional space. The rows of H represent the observations in the reduced space. 

In other words, each point in the HJ-Biplot corresponding to an observation is 

obtained by projecting the rows of X using H. 

• Projection Matrix J: The matrix J is defined as 𝐽 = 𝑉2. This matrix provides the 

projected coordinates of the columns of the original matrix X. The columns of J 

represent the variables in the reduced space. In other words, each vector in the 

HJ-Biplot corresponding to a variable is obtained by projecting the columns of X 

using J. 

For this study the representation of the graph (HJ-Biplot) is understood as follows: 

1) Provinces for the rows. 2) Variables (Murders, Femicides, Homicides, Contract 

Killings, and Unemployment) for the columns (Figure 1). 

 

Figure 1. HJ Biplot. 

An HJ-Biplot is interpreted as follows: 1) The proximity between observations 

(provinces) denotes the similarity between them. 2) The length of the vectors 

reflects the magnitude of the standard deviation of the factors. 3) The cosine of the 

angle between the vectors describes the association between variables: acute angles 

indicate direct correlation, obtuse angles indicate inverse correlation and right angles 

indicate independence. 4) The orthogonal projections of the rows onto the vectors 

indicate an optimal representation on that vector; the smaller the projection, the better 

the representation (Díaz-Faes et al., 2013a). 

The data analysis was performed with the MultBiplot program developed by 
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Vicente- Villardón in 2010, MultBiplot is a MATLAB matrix-oriented programming 

environment. 

The data have transformed: they have been standardized by column to address 

the different units of measurement of the variables. The quality of representation for 

the matrices was greater than or equal to 500, thus highlighting the relevance of the 

representation of the provinces in biplots. 

4. Results 

HJ Biplot: In the graphical representation using HJ-Biplot, the variables analyzed 

—murders, femicides, homicides, contract killings, and unemployment—will be 

illustrated through vectors. Each province, along with the specific year of the study, 

will be clearly marked. For example, “Guayas 19” will refer to data corresponding to 

the province of Guayas in 2019. 

This approach allows for an accurate visualization of the relationships between 

the different variables, facilitating the understanding of the dynamics in each region 

and period analyzed. Clarity in the presentation of data is essential to identify patterns 

and trends that can inform effective policies and strategies to address the problems of 

violence and unemployment. 

By labeling the provinces with their respective year of study, it ensures that 

each piece of data is correctly contextualized, allowing for a temporal evaluation that 

is fundamental to understanding the evolution of the observed phenomena. This 

methodology reinforces the accuracy and usefulness of the analysis, providing a solid 

basis for informed decision-making and the implementation of effective solutions to 

the problems of violence and unemployment in the different provinces analyzed. 

Coast Region: The results obtained through the HJ Biplot analysis of the 

provinces of the Coastal region indicate a complex dynamic between violence and 

unemployment during the 2019–2022 period. The cumulative inertia of axes 1 and 2 

stands at 82.35%, providing a significant representation of the evolution of both 

phenomena. There is a marked correlation between femicides and contract killings, 

while unemployment has a stronger association with homicides and, to a lesser extent, 

with murders. In addition, it is observed (Figure 2) that the relationships between 

unemployment and both femicides and contract killings are minimal. 

During 2019 and 2020, provinces such as El Oro, Esmeraldas, Guayas, Los Ríos, 

Manabí, and Santo Domingo de los Tsáchilas were characterized by high numbers of 

murders and significant unemployment. However, in 2021 and 2022, an increase 

in cases of femicides and hired killings was observed. Santa Elena and Santo Domingo 

de los Tsáchilas, on the other hand, showed consistent and stable profiles throughout 

the period analyzed. 

Focusing on specific provinces, El Oro showed high homicide and murder figures 

in the 2019–2020 period, with averages of 18 and 67.5 victims respectively, placing it 

as the province with the second highest rates in the region. Significantly, the 

unemployment rate in this period reached 46.21%, also being the second highest. 

In the following years, 2021 and 2022, there was an alarming increase in femicides 

and contract killings, with averages of 441 and 15.5 cases respectively, maintaining 

its position in these unfavorable statistics, although with an approximate 10% 
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reduction in the unemployment rate. 

 

Figure 2. HJ Biplot: Coast region, axes 1–2. 

For its part, the province of Guayas presented the highest numbers of murders 

and homicides between 2019 and 2020, with 429.5 and 22.5 cases respectively, and 

an unemployment rate of 4.08%. This trend continued in 2021 and 2022, with Guayas 

leading in the number of reported femicides and murders, reaching 1336 and 36.5 

cases respectively. During the latter period, the province faced a 7.42% decrease in 

the employment rate, reflecting additional economic challenges. 

Highlands region: In the highlands region, the HJ Biplot analysis (Figure 3) 

exhibits a cumulative inertia of 87.95% on axes 1 and 2, indicating a sufficient 

representation of the evolution of violence and unemployment between 2019 and 2022. 

This analysis reveals significant associations between contract killings, femicides, and 

unemployment, especially linked to homicides, although the connections between 

unemployment, femicides, and hired assassinations are limited. An inverse correlation 

is observed between murders and hired killings. Except for Pichincha, the provinces of 

the Highlands follow a pattern of change like violence, like that observed in the Costa, 

moving from murders to femicides and contract killings from 2019 to 2022. 

Within this region, the province of Azuay registered a high incidence of 

murders in 2020 and 2021, with an average of 15 victims, one of the highest figures in 

the Highlands. During this same period, the unemployment rate in Azuay decreased 

by approximately 12%. Pichincha stands out as the only province with a constant dual 

characterization throughout the time studied, significantly represented by the number 

of homicides and unemployment. On average, 29 people were victims of homicides 

annually, the highest rate in the region, accompanied by an increase in the 

unemployment rate of 11.07%. 

By 2022, Azuay, Loja, Imbabura, Cañar, Chimborazo, and Cotopaxi were 

characterized by high femicide and murder rates. Imbabura, Cotopaxi, and Cañar had 

the highest femicide rates, with averages of 30, 23.25, and 25.5 respectively. On 

the other hand, Loja and Azuay reported the highest numbers of murders in the region, 
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with averages of 5 and 2.25 victims respectively. 

 

Figure 3. HJ Biplot: Highlands region, axes 1–2. 

East and Insular Region: Figure 4, dedicated to the East and Insular region, 

exhibits a cumulative inertia of 78.76%, which provides a clear and detailed picture 

for the analysis of violence and unemployment in this region. This high percentage 

of cumulative inertia implies that the main axes of the analysis capture most of the 

variability in the data, providing an accurate and meaningful representation of the 

phenomena studied. 

A notable connection between hired assassinations, femicides, and 

unemployment is highlighted, showing a particularly strong linkage with homicides 

and even more so with murders. This suggests that in the East region, extreme violence 

and unemployment are intrinsically related, creating a vicious cycle where one 

situation exacerbates the other. Conversely, the relationships between unemployment 

and femicides and contract assassinations are scarce, which could indicate that factors 

other than unemployment play a more crucial role in the incidence of these specific 

types of violence. 

Consistent with patterns observed in other regions of the country, the 2019–2020 

period in the East region was marked by a significant prevalence of murders. This 

period was characterized by a high homicide rate, reflecting a worrying trend in terms 

of security and social stability. However, the years 2021 and 2022 saw a change in this 

dynamic, with a notable increase in the cases of femicides and contract killings. This 

change could be related to several variables, including economic, social, and legislative 

changes affecting the region. 

During 2020 and 2021, the province of Sucumbíos was distinguished by high 

murder rates, with an annual average of 24 victims. This figure places Sucumbíos as 

one of the provinces with the highest incidence of homicides in the region, 

reflecting serious problems of violence that require urgent attention. 

Morona Santiago experienced the largest increase in unemployment in the region 

in 2020, with an alarming increase of 168%. This drastic increase in the 

unemployment rate could be linked to economic and social instability, exacerbating 

problems of violence in the province. 
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In 2021 and 2022, Morona Santiago, Orellana, Sucumbíos, and additionally Napo 

in 2022, were the provinces most affected by murders and femicides. The highest 

numbers of femicides were recorded in these provinces, with Napo being the most 

impacted in 2022 with an average of 78.75 victims. It was followed by Sucumbíos 

with 62.25 victims, Morona Santiago with 39.25 and Orellana with 31.75 on average. 

 

Figure 4. HJ Biplot: East and insular region, axes 1–2. 

5. Discussion 

The objective of this study is to analyze the correlation between 

unemployment rates and the incidence of murders, femicides, homicides, and contract 

killings in Ecuador, to understand the socioeconomic dynamics underlying these forms 

of violence, and to propose recommendations for public policies to mitigate these 

phenomena. The HJ Biplot was optimal for capturing the complexity of the 

relationships between unemployment and different types of violence in each region. 

The results presented in Figures 1–3 show the complex dynamics of violence in 

Ecuador, evidencing the varied impact of unemployment on different violent crimes, 

as evidenced by Donoso et al. (2022) significant increase in violent crime throughout 

the country, particularly due to the strengthening of street gangs and drug cartels. 

The correlation between contract killings and femicides suggests common 

underlying factors that could include power structures and gender. Femicide, which 

constitutes a significant portion of female homicide mortality, often occurs within 

relational dynamics where the perpetrator is usually a man (Whittington et al., 2023). 

Femicide is closely linked to gender-based violence, which requires its recognition as 

a distinct problem with unique characteristics (Walby, 2023). The evolving 

relationship between social structures and crime, particularly in terms of gender 

interactions, further underscores the changing explanatory power of known 

covariates of homicide over time, highlighting the complex interplay between gender, 

power, and crime dynamics (Corradi et al., 2016). 

The strong and direct relationship between murders and unemployment in our 
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results highlights the influence of economic conditions on public safety. The 

relationship between murders and unemployment is not always straightforward, as 

several studies indicate. While some research suggests a significant impact of 

economic conditions on crime rates, including murders, other studies show that the 

association between crime and economic factors can be complex and dynamic (Zungu 

and Mtshengu, 2023). Moreover, the temporal stability of models linking 

unemployment and crime varies over time, indicating a nuanced relationship (Ha et al., 

2020). Furthermore, the response of crime rates to economic conditions, such as 

unemployment, has been found to be positive, but not necessarily asymmetric in 

different economic cycles (Calvó-Armengol et al., 2007). Overall, while economic 

factors such as income inequality and unemployment may influence crime rates, the 

relationship between murders and unemployment is multifaceted and influenced by a 

variety of social, economic and policy-related factors. 

In contrast, the weaker link between unemployment and homicides, as suggested 

by research, indicates that other factors such as personal conflicts or disputes may play 

a more important role in these cases. Studies have shown that while there is a 

relationship between unemployment and crime, it may not be as strong for violent 

crimes such as homicides (Herrera Giraldo et al., 2023). 

In addition, research highlights that the incidence of homicides may increase 

disproportionately relative to other types of death during specific stages of the 

economic cycle, indicating a complex interplay of factors (Pappa et al., 2019). The 

characteristically weak relationship between unemployment and contract killings 

indicates that organized crime and broader conflicts associated with hired killings may 

be relatively independent of immediate economic conjunctures. While unemployment 

is traditionally linked to crime rates, studies focused on organized crime offenders 

have shown that employment may promote criminality in these groups (Frederick et 

al., 2016). Moreover, the dynamics of sicarios in the context of violence related to 

drug trafficking and criminal organizations in cities such as Cali have evolved 

independently of simple economic factors, showing a more complex relationship 

between crime and economic conditions (van Koppen et al., 2022). This indicates that 

organized crime and conflicts involving hired assassins may have deeper roots and 

motivations that go beyond economic circumstances, highlighting the multifaceted 

nature of criminal activities. 

The evolution of the pattern of violence in the Costa region, from murders and 

unemployment in 2019–2020 to a focus on femicides and contract killings in 2021–

2022, suggests changes in the underlying socioeconomic dynamics. Santa Elena is 

presented as an exception, evidencing the possible influence of local factors such as 

security policies or community cohesion on the stability of violence patterns. 

In the East region, a similar trend is observed with a transition in the dominant 

types of violence from 2019 to 2022. The association between unemployment and 

lethal violence underscores the potential economic causality behind the violence, 

while the weak relationships between unemployment and femicides or contract 

killings highlight the influence of cultural, social or organized crime factors beyond 

mere economic conditions (van Koppen et al., 2022; Whittington et al., 2023). 

The results highlight significant patterns and changes like violence in Ecuador, 
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showing pronounced regional and temporal differences. These results highlight the 

urgent need for nuanced public policies that transcend the economic causes of violence 

to encompass its social, cultural and structural complexities. The formulation and 

implementation of tailored and targeted policies are critical to addressing the 

multifaceted causes of violence. 

Violence in the country, capturing the variety of its expressions in different 

regions and over time. 

6. Conclusion 

This study revealed the relationship between unemployment and various forms 

of violence in Ecuador, using HJ-Biplot analysis to investigate these dynamics from 

socioeconomic and criminological perspectives. The research showed that while 

unemployment has a significant impact on various types of violence, including 

murders, femicides, homicides and contract killings, the influences differ considerably 

across regions and over time. The patterns identified show a complex connection, 

where unemployment is strongly associated with homicides and murders, while its 

relationship with femicides and contract killings is much weaker and almost 

nonexistent. 

The variability in the incidence of these violent crimes at the regional level 

highlights the need for tailored policies that focus not only on economic but also on 

social, cultural and structural dimensions. The changes observed in the patterns of 

violence, in particular the shift from a predominance of murders and unemployment 

in 2019–2020 to an increase in femicides and contract killings in 2021–2022, 

emphasize the importance of dynamic public policies capable of responding to the 

specific conditions and needs of each region and the changing dynamics of patterns of 

violence. 

The exceptions in certain provinces, such as Santa Elena and Pichincha, where 

patterns of violence and unemployment differ from the rest, highlight the importance 

of implementing local strategies in policymaking. This indicates that, in addition to 

national actions, it is essential to implement regional and community-based 

interventions that specifically address the underlying causes of violence and 

unemployment in these contexts. 

In conclusion, this socioeconomic and criminological analysis through the HJ-

Biplot has offered valuable insights into how unemployment interacts with violence in 

Ecuador, highlighting the urgent need for informed and nuanced public policies. To 

effectively combat violence, the country must adopt a holistic approach that combines 

economic measures with strategies that confront the social, cultural and structural 

complexities, ensuring that these policies are sensitive to regional differences and 

adjust to emerging trends. 

6.1. Study limitations 

Despite the significant findings, this study has several limitations that should be 

considered: 

1) Limited Study Period: The research focuses on a relatively short period, from 

2019 to 2022. This limited time frame may not fully capture long-term trends or 
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fluctuations in the relationship between unemployment and violence, especially 

considering broader economic and social changes, such as the effects of the COVID-

19 pandemic. 

2) Aggregated Data at the Provincial Level: The use of aggregated data at the 

provincial level may conceal important variations at a more local level, such as 

differences between urban and rural areas. This could limit the understanding of how 

unemployment and other factors influence violence in different local contexts. 

3) Lack of Additional Contextual Variables: Although the study focuses on 

unemployment and certain types of violence, it does not incorporate other variables 

that could be relevant for a better understanding of these phenomena, such as education, 

access to mental health services, or the effectiveness of public security policies. 

Including these variables could provide a more comprehensive view of the factors 

influencing violence. 

4) Focus on Correlation, Not Causation: The use of HJ-Biplot allows for the 

analysis of correlations, but it cannot establish definitive causal relationships between 

unemployment and violence. A deeper analysis and additional methodologies are 

required to determine the causal mechanisms. 

6.2. Areas for future research 

1) Longitudinal Studies and Time Series Analysis: Future research could benefit 

from extending the study period to include more years, allowing for the analysis of 

long-term trends and the impacts of economic fluctuations on violence. 

2) Micro-Regional Analysis: Including data at the city or neighborhood level 

would allow for a more detailed and precise analysis of how unemployment and other 

factors affect different communities. This could help identify more specific and 

effective interventions. 

3) Incorporation of Additional Variables: Future studies could incorporate 

additional factors, such as the quality of education, social cohesion, and the presence 

of violence prevention programs, to gain a more comprehensive understanding of the 

dynamics of violence. 

4) Causal Studies: Using causal analysis methods, such as natural experiments or 

structural equation models, could help identify the exact pathways through which 

unemployment influences violence, providing a stronger basis for public policy 

development. 
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