
141

Rev. Crim. / Volumen 67 – Number 2 – May-August 2025 – pp. 141-266 – e-ISSN 2256-5531– Bogotá, D. C., Colombia

Spaces of crime: homicides,  
drugs and spatial dependency  
in three Latin American cities.  
National crime statistics in Colombia, 
2024 – National Police

https://doi.org/10.47741/17943108.728

Espacios de crimen: homicidios, 
drogas y dependencia espacial en tres 
ciudades latinoamericanas. Estadísticas 
nacionales de criminalidad en Colombia, 
2024 – Policía Nacional

Espaços do crime: homicídios, drogas e 
dependência espacial em três cidades 
latino-americanas. Estatísticas nacionais 
de crimes na Colômbia, 2024 - Polícia 
Nacional

• Date received:         2025/04/20
• Evaluation date:     2025/06/20
• Date of approval:   2025/06/25

To reference this article / Para citar este artículo / Para 
citar este artigo: Cipagauta Díaz, M. A., Jiménez-García, 
W.G., Mandujano Montoya A., Gomes Sentone R., García
Pérez J. P. & Marulanda Gómez A. (2025). Spaces of crime:
Homicides, drugs and spatial dependency in three Latin
American cities. National crime statistics in Colombia,
2024 – National Police. Revista Criminalidad, 67(2), 141-
266. https://doi.org/10.47741/17943108.728

Miguel Antonio Cipagauta Díaz
Magíster en proyectos educativos mediados por TIC
Policía Nacional de Colombia
Bogotá, Colombia
miguel.cipagauta1025@correo.policia.gov.co
https://orcid.org/0000-0003-4240-4006

Williams Gilberto Jiménez García
Doctor en ciencias Humanas y Sociales
Universidad Nacional de Colombia
Bogotá, Colombia
wgjimenezg@unal.edu.co
https://orcid.org/0000-0002-2227-8308

Anayely Mandujano Montoya
Doctora en Ciencias Políticas y
Administración Pública
Universidad Autónoma de Nuevo León
Monterrey, México
anayely.mandujano.montoya@gmail.com
https://orcid.org/0000-0001-9964-4700

BY NC ND

Esta obra está bajo licencia CC BY-NC-ND 4.0© 
por Policía Nacional de Colombia

Abstract
This article analyses the spatial relationship between homicides 
and drug seizures in three Latin American cities: Cali (Colombia), 
Curitiba (Brazil) and Monterrey (Mexico). Through a comparative 
approach and the use of spatial econometric models (SLM and SEM), 
differentiated patterns of concentration and spatial dependence are 
identified. The results show that seizures, as a proxy for the drug 
market, are positively associated with homicides, although the type 
of spatial dependence varies by city. In Curitiba, a territorial spillover 
effect is observed, while in Cali and Monterrey unobserved structural 
influences predominate. These findings confirm that homicidal 
violence is deeply territorialised and linked to local criminal dynamics. 
As a complementary input, a statistical annex is presented at the end 
of the article with a national overview of crime in Colombia for the 
year 2024, based on the records of the National Police, which allows 
us to contextualise the specificity of the homicide phenomenon in 
relation to the broader set of crimes recorded in the country.

Keywords
Homicides; drug seizures; SLM; SEM; spatial econometrics; systemic violence; 
criminality in Colombia

Resumen
Este artículo analiza la relación espacial entre homicidios e 
incautaciones de drogas en tres ciudades latinoamericanas: Cali 
(Colombia), Curitiba (Brasil) y Monterrey (México). Mediante un 
enfoque comparativo y el uso de modelos de econometría espacial 
(SLM y SEM), se identifican patrones diferenciados de concentración y 
dependencia espacial. Los resultados muestran que las incautaciones, 
como proxy del mercado de drogas, se asocian positivamente con 
los homicidios, aunque el tipo de dependencia espacial varía según 
la ciudad. En Curitiba, se observa un efecto de contagio territorial; 
mientras que en Cali y Monterrey predominan influencias estructurales 
no observadas. Estos hallazgos confirman que la violencia homicida 
está profundamente territorializada y vinculada a dinámicas delictivas 
locales. Como insumo complementario, se presenta al final del artículo 
un anexo estadístico con el panorama nacional de delitos en Colombia 
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Introduction

Homicidal violence in Latin American cities has 
established itself as one of the most persistent, complex 
and territorially structured phenomena of the 21st century. 
In multiple urban contexts in the global South, homicides 
not only represent an extreme expression of criminality, 
but also reveal deep social, institutional and territorial 
tensions. Among the multiple factors that explain this 
lethal violence, the presence of illegal drug markets 
has been identified as a key determinant, both for their 
capacity to generate disputes between criminal actors and 
for their implications for the forms of informal territorial 
control that emerge where the state is weak or absent.

Numerous studies have documented the relationship 
between drug trafficking and violence, and have 
highlighted that this relationship is neither linear nor 
uniform, but depends on contextual, organisational 
and institutional variables (Goldstein, 1986; Jiménez-

García et al., 2023; Lessing & Willis, 2019). In particular, 
systemic violence linked to the day-to-day functioning of 
drug markets has been proposed as a robust theoretical 
framework to explain the spatial concentration of 
homicides in certain urban areas. However, despite the 
extensive literature on crime and drugs in Latin America, 
few studies explicitly incorporate the spatial dimension 
of these phenomena, as well as the mechanisms by which 
they are structured and spread territorially.

This gap is particularly problematic if one takes into 
account that homicidal violence linked to drug trafficking 
is not only concentrated territorially, but also spreads, 
influences and is reconfigured in urban spaces according 
to criminal dynamics and institutional responses. 
Understanding how and why violence is concentrated in 
certain neighbourhoods, and what role drug seizures play 
as indications of criminal activity or state intervention, is 
fundamental for the design of effective and territorially 
sensitive public policies

para el 2024, elaborado con base en los registros de la Policía Nacional, 
que permite contextualizar la especificidad del fenómeno homicida 
frente al conjunto más amplio de delitos registrados en el país.

Palabras clave
Homicidios; incautaciones de drogas; SLM; SEM; econometría espacial; violencia 
sistémica; criminalidad en Colombia

Resumo
Este artigo analisa a relação espacial entre homicídios e apreensões 
de drogas em três cidades latino-americanas: Cali (Colômbia), 
Curitiba (Brasil) e Monterrey (México). Por meio de uma abordagem 
comparativa e do uso de modelos econométricos espaciais (SLM e SEM), 
são identificados padrões diferenciados de concentração e dependência 
espacial. Os resultados mostram que as apreensões, como indicador 
do mercado de drogas, estão positivamente associadas aos homicídios, 
embora o tipo de dependência espacial varie de acordo com a cidade. 
Em Curitiba, observa-se um efeito de transbordamento territorial, 
enquanto em Cali e Monterrey predominam influências estruturais 
não observadas. Esses resultados confirmam que a violência homicida é 
profundamente territorializada e está ligada à dinâmica criminal local. 
Como contribuição complementar, um anexo estatístico é apresentado 
no final do artigo com uma visão geral nacional do crime na Colômbia 
para o ano de 2024, com base nos registros da Polícia Nacional, o que 
nos permite contextualizar a especificidade do fenômeno do homicídio 
em relação ao conjunto mais amplo de crimes registrados no país.

Palavras-chave
Homicídios; apreensões de drogas; SLM; SEM; econometria espacial; violência 
sistêmica; criminalidade na Colômbia
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In this context, this article addresses the question: 
is there a spatial dependency relationship between 
homicides and drug seizures in Latin American urban 
contexts? To answer this question, a comparative analysis 
is developed between Cali (historical centre of Colombian 
drug trafficking), Curitiba (Brazilian logistical node 
dominated by the First Capital Command [PCC using the 
acronym in Portuguese]) and Monterrey (Mexican border 
city vied for by fragmented cartels). This selection allows 
us to examine how different configurations of illegal 
markets and territorial governance structures influence 
patterns of urban lethal violence.

Methodologically, the study applies spatial econometric 
models to identify the magnitude and direction of the 
effects that seizure activity has on the distribution of 
homicides by neighbourhood. This approach reveals a 
counter-intuitive finding: seizures do not always reduce 
violence; in certain contexts, they can exacerbate it by 
destabilising pre-existing criminal equilibriums, with 
important implications for the urban security strategies 
currently implemented in the region.

This article is structured in five main sections: a 
review of the relevant literature, the presentation of 
the comparative methodology employed, the empirical 
results of the spatial analysis, the discussion of its 
conceptual and practical implications for the design of 
public policies with a territorial approach, and a final 
annex that includes the official statistics on crime in 
Colombia corresponding to 2024.

Literature review

Understanding the spatial structure of the relationship 
between homicides and drug seizures requires a theoretical 
and methodological approach that integrates multiple 
perspectives on urban violence, illicit markets and their 
territorial manifestations. This state of the art articulates 
the main conceptual and empirical contributions around 
three complementary dimensions: the theoretical 
frameworks that explain the mechanisms underlying drug-
related violence; the spatial methodological approaches 
that allow us to model and analyse these territorial 
relationships; and the specific findings of previous 
research in Latin American contexts similar to the cities 
studied. This critical review will allow us to identify not 
only the established consensus in the literature, but 
also the knowledge gaps that justify the South-South 
comparative approach adopted in this research.

Goldstein’s theory of systemic violence

One of the main references in the study of the relationship 
between drugs and violence is Paul Goldstein (1985), 

whose tripartite conceptual model has been widely tested 
and debated by scholars around the world (Jacques & 
Wright, 2011; Ousey & Lee, 2007; Sarrica, 2008). This 
model explains the connection between drugs and violence 
through three non-mutually exclusive mechanisms: 
psycho-pharmacological violence, economic-compulsive 
violence and systemic violence (Goldstein, 1985).

This study focuses particularly on the third type: 
systemic violence. Goldstein defines systemic violence 
as traditionally aggressive patterns of interaction within 
the drug distribution and use system (Goldstein, 1985). 
This type of violence arises from the demands of working 
or doing business in an illicit market, where actors have 
no recourse to the legal system to resolve their conflicts 
or to promote their product (Goldstein et al., 1997). 
Systemic violence functions as a mechanism of informal 
social control within drug markets, replacing formal 
institutions of dispute resolution (Liem & Moeller, 2025).

The territorial character of systemic violence is 
particularly relevant to understanding the spatial 
distribution of homicide in urban contexts. As Liem and 
Moeller (2025) indicate, systemic violence manifests 
itself in disputes over the control of strategic areas for 
the distribution, processing or transit of illicit substances. 
Territoriality emerges as a fundamental element of 
drug-related violence, generating patterns of spatial 
concentration of homicides in certain urban areas 
(Jiménez-García et al., 2023).

Goldstein (1985) provided specific examples of 
systemic violence that include: territorial disputes, 
sanctions for non-compliance with internal and 
external drug market codes, elimination of competition, 
punishments for disobedience, restructuring the power 
structures of criminal organisations, and response to 
state force. These diverse mechanisms explain why 
systemic violence constitutes a substantial proportion of 
drug-related violence in Latin American urban contexts 
(Jiménez-García et al., 2023).

In Latin American contexts, several researchers have 
adapted and applied Goldstein’s theory. Jiménez-García 
et al. (2023) conducted an empirical study in Pereira 
(Colombia), in which they applied both Goldstein’s 
systemic violence theory and contingent causality 
theory, and demonstrated through structural equation 
analysis (PLS-SEM) that there is a significant relationship 
between violence, drug trafficking and socio-economic 
disadvantage. This work pioneered the empirical 
testing of Goldstein’s framework in a Colombian urban 
context and concluded that systemic violence is behind 
a substantial proportion of homicides in cities with 
strategic drug markets.

In another significant study, Jiménez-García and 
Rentería-Ramos (2020) argued that drug trafficking acts 
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as a catalyst for homicidal violence in Colombian cities 
through systemic mechanisms operating at different 
territorial scales. In Mexico, Valdés (2013) documented 
how the fragmentation of the trafficking system following 
the militarisation of the drug war intensified systemic 
violence in border cities. Similarly, Rubio-Ramos (2024) in 
Colombia has examined the spatial relationship between 
institutional trust, violence and cocaine markets, and 
found that perceptions of state legitimacy moderate the 
impact of seizures on homicide levels.

However, as Reuter (2009) points out, Goldstein’s 
theory has limitations in explaining spatial and temporal 
variations in the levels of violence associated with drug 
markets. Systemic violence is not homogeneously 
distributed across urban space, even when the presence 
of illicit markets is constant. This suggests the need 
to complement this perspective with approaches that 
address specific territorial determinants and local 
configurations of criminal power.

Blumstein (1995) built on Goldstein’s tripartite 
framework and added a fourth, broader connection 
between drugs and violence: the community disruption 
effect of the drug industry. Norms and behaviours within 
the drug industry influence the behaviour of others who 
have no direct connection to the drug industry. For 
example, the influence of the widespread presence of 
guns among drug dealers may encourage others in the 
community to similarly arm themselves for self-defence, 
or use those firearms to resolve their own disputes that 
have nothing to do with drugs.

This effect of community disorganisation is especially 
visible in Latin American contexts, where the dynamics 
of the illegal drug market profoundly transform urban 
social fabrics. Systemic violence, in this context, not 
only responds to the economic logic of drug trafficking, 
but also operates as a mechanism of territorial and 
social control, shaping forms of informal regulation and 
parallel power structures. These forms of order, although 
illegal, contribute to shaping everyday practices, local 
hierarchies and norms of coexistence, transcending drug 
transactions to influence multiple dimensions of urban 
life (Misse, 2019).

Goldstein’s theory of systemic violence thus offers 
a robust conceptual framework for understanding the 
spatial distribution of homicides in Latin American 
cities with a strong presence of drug markets. However, 
its application must take into account the contextual 
specificities of each territory, the organisational 
characteristics of criminal groups and the particular 
configurations of local drug markets.

Adaptive criminal spaces: An emerging theory

Contemporary approaches to illicit markets have begun to 
conceptualise them not as static entities, but as complex 
adaptive systems with the capacity to reorganise, learn 
and evolve (Emmerich, 2015). This perspective, developed 
by authors such as Williams (2001) and Kenney (2007), 
argues that criminal organisations possess an evolving 
intelligence that allows them to respond strategically to 
institutional pressures, reconfiguring their structures, 
territories and operating methods in accordance to the 
threats and opportunities presented in the environment.

In contrast to traditional approaches that conceive of 
illegal markets as passive objects of state intervention, 
this theory emphasises their dynamic nature and 
morphological adaptability. As Bouchard (2007) points 
out, criminal networks exhibit resilience properties that 
allow them to absorb significant disruptions without 
collapsing, redistributing resources, redirecting routes 
and modifying hierarchies. These structural adjustments 
can manifest themselves spatially, generating patterns 
of concentration, dispersion or territorial displacement 
in response to external pressures.

Ayling’s (2009) empirical studies on criminal 
adaptability in contexts of high institutional pressure 
have shown that illicit organisations develop homeostatic 
mechanisms similar to those of biological organisms to 
maintain their functionality under adverse conditions. 
This adaptive capacity manifests itself at three levels: 
tactical, evident in changes in operational methods; 
strategic (for example, when there is a reconfiguration 
of alliances and value chains); and systemic, when there 
is a fundamental transformation of the organisation 
and its relationship with the environment. Violence, in 
this framework, operates as a multifunctional adaptive 
mechanism that allows for defence, expansion or 
reorganisation depending on the circumstances.

In particular, Bright and Delaney’s (2013) proposal on 
the territorial plasticity of criminal markets is relevant 
for this study: in the face of localised interventions, 
they do not disappear, but migrate, fragment or mutate 
into new spatial configurations. In their research on the 
evolution of a drug trafficking network, these authors 
documented how the density of the network remained 
relatively stable despite external interventions, albeit 
with significant changes in its decentralisation and in 
the roles played by key members. This phenomenon 
explains why institutional actions focused on specific 
areas often generate displacement effects, diffusion or 
intensification of violence in adjacent or functionally 
connected territories.
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Empirical evidence suggests that these adaptive 
dynamics vary significantly according to institutional 
context, criminal competition structure and specific 
territorial history. For example, Snyder and Durán-
Martínez (2009) documented how, faced with similar 
state pressures, illicit markets in Mexico responded with 
strategies of violent confrontation, while in Colombia 
many organisations opted for strategies of mimicry and 
invisibilisation. This variability in responses is conditioned 
not only by internal factors within criminal organisations, 
but also by the coherence of state institutions and the 
degree of competition in illegal markets.

These contextual differences in adaptive responses 
explain why state interventions produce heterogeneous 
effects on patterns of violence. As Morselli and Petit 
(2007) have argued, the effectiveness of institutional 
actions depends less on their intensity than on their 
ability to anticipate and counteract subsequent criminal 
adaptations. In contexts where interventions disrupt 
criminal equilibria without creating viable alternatives, 
illegal organisations may intensify the use of violence 
as a compensatory mechanism to re-establish territorial 
control, discipline emerging competitors or signal their 
capacity to outsiders.

This complex adaptive system’s perspective reveals 
how criminal organisations operate under their own logic 
of survival and expansion, regardless of the institutional 
strategies implemented to combat them. Criminal 
behaviour does not respond to random patterns, but to 
an adaptive rationality that seeks to maximise benefits 
and minimise risks in the face of any change in their 
environment. In this context, it is criminal organisations 
that use violence as a mechanism to relate to the territory 
where they operate, and use it as a strategic resource 
to maintain their social control and resolve internal 
disputes. As Bright et al. (2017) specify, the effectiveness 
of security policies increases when they manage to 
anticipate and neutralise these criminal adaptive 
capacities, generating institutional environments where 
violence loses its instrumental value for illegal actors.

The ecology of crime and the hotspots theory

The ecology of crime and the theory of dangerous places 
bring a complementary dimension to the analysis of 
the spatial distribution of drug-related violence. This 
approach, developed mainly by Weisburd and Telep 
(2014), argues that crime is not randomly distributed in 
urban space, but tends to concentrate in specific micro-
spaces that maintain their temporal stability as crime 
hotspots. The so-called “law of crime concentration” 
maintains that nearly 50% of crimes are committed in 
just 5% of urban space (Weisburd, 2015). This spatial 

concentration is even more pronounced in crimes related 
to illicit markets, as demonstrated by Weisburd and Green 
(1995) when documenting that drug transactions present 
higher levels of spatial concentration than other types 
of crime.

The ecological approach emphasises the role of 
environmental and situational factors in shaping 
spatial patterns of criminality. According to Manzano 
et al. (2020), places that concentrate criminal activity 
tend to have specific socio-spatial characteristics: high 
population transience, low informal social control, low 
natural surveillance and optimal accessibility for illicit 
activities. These characteristics explain why certain 
neighbourhoods become epicentres of drug markets and 
associated violence.

In Latin American contexts, several studies have 
applied this ecological perspective. Cerda et al. (2012) 
documented in Medellín how specific interventions in 
urban space modified patterns of violence associated with 
illicit markets, while Morenoff et al. (2001) found that the 
spatial concentration of socio-economic disadvantage 
predicts the formation of hot spots of homicidal violence.

Meanwhile, in a pioneering study on the concentration 
of crime in micro-spaces in Latin America, Chainey et al. 
(2019) analysed data from 42 cities in Argentina, Brazil, 
Colombia, Mexico, Uruguay and Venezuela. Their findings 
revealed that crime is concentrated at significantly 
higher levels than in Western industrialised contexts; in 
fact, 50% of homicides occur in only 1.4% of the street 
segments of all cities studied. This spatial dependence, 
in which criminal events in one place influence the 
likelihood of similar events occurring in adjacent areas, 
manifests itself through contagion and diffusion effects 
that are particularly strong in drug market contexts such 
as those studied in this article.

The ecological perspective offers solid theoretical 
foundations for the application of spatial econometric 
techniques, such as the spatial lag model (SLM) and the 
spatial error model (SEM), as they explicitly recognise 
that criminal phenomena are not spatially independent 
and their distribution responds to structured processes 
of territorial dependence. These models not only confirm 
the association between seizures and homicides, but 
they also allow us to identify direct effects (in the 
same neighbourhood) and indirect effects (in adjoining 
neighbourhoods), reflecting precisely the spatial diffusion 
mechanisms postulated by the ecology of crime.

Spatial models for understanding patterns  
of crime and violence

The spatial analysis of crime has undergone a significant 
methodological transformation in recent decades, 
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evolving from simple hotspot mapping to sophisticated 
spatial econometric models capable of capturing 
complex relationships of territorial dependency. This 
evolution responds to the progressive recognition 
that criminal phenomena, particularly those related to 
illicit markets, present; structured spatial patterns that 
cannot be adequately captured by conventional statistical 
techniques (Anselin et al., 2000).

Early modern approaches to spatial analysis in 
criminology focused on the identification and visualisation 
of geographical concentrations of crime (hotspots) using 
techniques such as quadrant analysis, Kernel density 
estimation and Getis-Ord statistics (Eck et al., 2005). These 
approaches, while useful for the initial description of 
patterns, were insufficient to model complex interactions 
between adjacent spatial units and to control for the 
influence of contextual factors.

The development of spatial econometrics, mainly 
driven by Anselin (1988), provided a more rigorous 
methodological framework to address these challenges. 
The main contribution of this approach lies in its ability 
to explicitly model three types of spatial effects: spatial 
autocorrelation (dependence between values of a variable 
in nearby spatial units), spatial heterogeneity (systematic 
variation of relationships across space) and spillover 
effects (transmission of influences between adjacent 
areas) (LeSage & Pace, 2009).

Spatial econometric models are a key tool for analysing 
spatially dependent phenomena, such as homicidal 
violence in urban contexts marked by drug trafficking 
and other illegal economies. In particular, spatial lag 
models (SLM) and spatial error models (SEM) allow us to 
capture, respectively, the effects of contagion or diffusion 
of violence between neighbouring territorial units and the 
processes of spatial autocorrelation not directly explained 
by the independent variables.

In theoretical terms, these models are grounded in the 
ecology of crime and, in the case of the present study, in 
systemic violence theory, which posit that crime is spatially 
distributed in a non-random fashion due to the interaction 
between criminal opportunities, the absence of effective 
gatekeepers, and the presence of motivated offenders and 
criminal markets (Brantingham & Brantingham, 1993; 
Cohen & Felson, 1979; Goldstein, 1985). This logic has 
been empirically confirmed in recent studies on urban 
violence (Lee & Lee, 2020; Lin et al., 2025).

The SLM model is particularly useful when it is 
assumed that the level of violence in a territorial unit 
(such as a neighbourhood or a commune) is directly 
influenced by the levels of violence in neighbouring 
units. This approach captures a spatial feedback effect, 
characteristic of contexts in which disputes over the 
control of illegal markets or the presence of armed groups 

generate patterns of territorial diffusion of crime (Biagi & 
Detotto, 2014; Lee & Lee, 2020). The SEM model, on the 
other hand, is appropriate when the error is expected to 
be spatially correlated, i.e. there are unobserved factors 
that simultaneously affect contiguous units.

Both Biagi and Detotto (2014) and Fitterer et al. 
(2018) highlight the importance of accounting for spatial 
effects in their analyses of crime. Biagi and Detotto’s 
study on tourism and crime in Italy found that spatial 
dependence was statistically significant, demonstrating 
that ignoring these effects can lead to biased estimates. 
Similarly, Fitterer et al. (2018) used a spatially lagged 
Poisson model to analyze the link between violent crime 
and bar concentration in Victoria, Canada. Their research 
revealed that crime is not just correlated with local 
neighborhood conditions but also with the conditions 
of surrounding neighborhoods, further confirming the 
need to consider spatial dependencies.

In South Korea, a study by Lee and Lee (2020) on 
violent crime confirms that variables such as the density 
of dangerous facilities or family disorganisation have 
significant effects in spatial models, highlighting the 
need to consider both local conditions and spillovers from 
neighbouring areas. In a similar vein, Lin et al. (2025) 
analyse wildlife crime in China’s Yunnan province using 
an SLM model, and find spatial concentration patterns 
that could not be explained without including spatial 
structure in the analysis.

This type of modelling has also been used to study 
other urban phenomena, such as graffiti. In particular, 
Alattar’s (2024) study of graffiti in San Francisco applies 
both lag and spatial error models, and shows that streets 
with a high degree of centrality and connectivity in 
the road network have a higher incidence of graffiti. 
Furthermore, it finds that the spatial error of a street 
significantly influences the amount of graffiti reported 
on adjacent streets. This finding supports the hypothesis 
that criminal phenomena or urban disorder are spatially 
diffused not only by local characteristics but according 
to the structure of territorial connectivity.

In the framework of this study, the use of SLM and 
SEM models allows not only to improve the accuracy of 
estimates of the relationship between homicides and drug 
seizures, but also to identify the logistics of concentration 
and diffusion of violence, which could be relevant for the 
design of targeted territorial intervention policies.

Methodology

This study employs a case comparison approach to 
analyse the spatial relationship between homicides and 
drug seizures in Monterrey, Cali and Curitiba. Combining 
spatial analysis and spatial econometric modelling, we 
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seek to identify patterns of geographic concentration and 
spatial dependence. The selection of cities maximises 
the variability of urban and criminal contexts, allowing 
us to explore how the dynamics of illicit markets shape 
homicidal violence in different Latin American realities.

Type of study

This study adopts a comparative case study approach 
(Bartlett & Vavrus, 2017), focusing on analysing the 
spatial structure of the relationship between homicides 
and drug seizures in three Latin American cities: 
Monterrey (Mexico), Cali (Colombia) and Curitiba 
(Brazil). The comparative case strategy allows us to 
explore the variability of spatial patterns of violence 
and criminal markets in heterogeneous urban contexts, 
simultaneously controlling for relevant geographical, 
political and criminal differences (Stake, 2006).

The comparative design allows for the observation of 
how adaptive criminal systems respond in a differentiated 
manner to specific institutional and territorial contexts 
(Bright et al., 2017), integrating both the structural 
dimension and the dynamic aspects of urban criminality. 
It is framed within a South-South comparative 
perspective, which privileges cities in the global South 
with shared historical processes of rapid urbanisation, 
structural inequality and the evolution of illicit markets. 
Unlike traditional approaches that contrast cities in 
the global South with metropolises in the North, this 
research prioritises internal Latin American diversity 
and recognises the convergences and local specificities 
of these urban contexts.

The selection of cases follows the criterion of maximum 
variation (Gerring, 2006; Stake, 2006), allowing us to 
contrast political systems, security strategies, trajectories 
of violence and diverse criminal configurations. In this 
way, the aim is not only to describe spatial patterns of 
homicides and seizures, but also to contribute theoretically 
to the understanding of the spatial organisation of crime 
in Latin American cities.

Selection of cities

The choice of Monterrey, Cali and Curitiba as units of 
analysis is based on their strategic relevance at the 
national level and in Latin American criminal dynamics. 
Monterrey, capital of the state of Nuevo León, is located in 
the northeast of Mexico, less than 300 kilometres from the 
border with the United States. This geographical position 
makes it a crucial logistical node for transnational drug 
trafficking routes (Beittel, 2018; Villarreal, 2024). In 
addition to its economic importance, Monterrey has 

been the epicentre of violent disputes between cartels, 
which positions it as a key case to study the relationship 
between criminal markets and urban violence.

Cali, located in south-western Colombia, is the third 
most populated city in Colombia and a fundamental axis 
of connection between the Andean and coastal regions. 
Historically associated with the Cali Cartel in the 1990s 
(Chepesiuk, 2003), today it faces phenomena of micro-
trafficking and the reconfiguration of criminal groups. Its 
status as an intermediate city in post-conflict transition 
makes it particularly relevant for examining the new 
forms of violence associated with drug markets (Rubio-
Ramos, 2024).

The selection of Curitiba as a comparative case 
responds to its methodological value as a critical case 
(Flyvbjerg, 2006), which broadens the analytical spectrum 
under the maximum variation design (Seawright & 
Gerring, 2008), allowing for the examination of the 
relationship between drug trafficking and violence 
under distinctive institutional and criminal conditions. 
Unlike Monterrey, located on the US-Mexico border and 
affected by cartel fragmentation (Beittel, 2018), and 
Cali, with its historical legacy of criminal organisations 
structured in the Colombian context (Chepesiuk, 2003), 
Curitiba represents a distinct paradigm characterised by 
its strategic position in southern Brazil as a logistical 
node between the Triple Frontier and the Atlantic 
ports that integrate it into international cocaine routes 
(Misse, 2019); its criminal configuration dominated 
by the territorial hegemony of the Primeiro Comando 
da Capital, which has implemented a low-profile 
criminal governance model (Ferreira, 2019), and the 
implementation of public security policies with a non-
militarised police emphasis (Cano & Ribeiro, 2016). This 
systematic variation in key contextual factors, including 
geopolitical location, criminal organisational structure 
and form of state response, along with the constant 
significant exposure to drug trafficking, makes Curitiba 
a methodologically essential component for assessing 
the hypothesis of territory-specific effects in the drug-
violence relationship (Lessing & Willis, 2019) and for 
developing a comparative framework that transcends 
the limitations of single-case studies prevalent in the 
Latin American literature on organised crime (Jiménez-
García et al., 2023).

The selection of these three cities allows us to contrast 
different trajectories of violence, strategies of state control 
and spatial configurations of crime. The comparison is 
also based on the heuristic value of approaching cities 
in the global South under the criterion of maximum 
variation (Marques, 2024) and on the use of optimal urban 
mesoanalytic units to analyse criminal governance.
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Units of analysis and variables

This study adopts the neighbourhood level as the unit 
of analysis in each of the selected cities: Monterrey, Cali 
and Curitiba. The choice of the neighbourhood as the scale 
of observation responds to the need to capture micro-
territorial spatial dynamics, where the manifestations of 
homicidal violence and the activity of criminal markets 
tend to be concentrated and spatially structured.

In the case of Cali, neighbourhoods correspond 
to official administrative divisions recognised by the 
Administrative Department of Municipal Planning, 
constituting reference areas for the provision of 
public services, urban planning and the monitoring of 
security dynamics. In Curitiba, neighbourhoods fulfil 
an equivalent function: they are official administrative 
divisions recognised by the Instituto de Pesquisa e 
Planejamento Urbano de Curitiba (IPPUC), used for 
the management of local public policies. In Monterrey, 
the analogous term is colonia, which refers to urban 
units officially recognised as legalised settlements, 
functioning as a basis for territorial administration and 
the registration of urban and criminal statistics

The choice of these units responds to their appropriate 
meso-analytical scale: they are small enough to capture 
phenomena of spatial concentration of violence and 
illicit market activity, but also have the structure and 
administrative recognition necessary to obtain reliable 
official data. This scale allows for accurate observation 
of both localised criminal governance processes and the 
spatial spread of violent phenomena into neighbouring 
territories.

We worked with two main variables: the dependent 
variable corresponds to the number of homicides 
registered in each neighbourhood during the period 
analysed, which allows us to capture the most severe 
expression of criminal violence and observe patterns 
of spatial concentration; the independent variable is 
defined as the number of drug seizure events in each 
neighbourhood, used as a proxy for the presence and 
activity of illicit markets in the urban space.

The analytical approach explicitly considers the spatial 
relationship between neighbourhoods and recognises 
that the phenomena of violence are not distributed in 
isolation, but show patterns of spatial dependency that 
need to be modelled appropriately.

Analytical strategy and spatial technique

To identify the spatial structure of the relationship 
between homicides and drug seizures, an analytical 
strategy based on spatial econometric models (AnseIin, 
1988; LeSage & Pace, 2009) was employed. The analysis 

was carried out in three consecutive stages: the first stage 
assessed the existence of spatial dependence and the 
presence of autocorrelation; the second stage involved 
fitting the models and choosing the most appropriate 
model; and the third stage involved interpreting the 
estimated effects.

First, the existence of spatial dependence in the data 
was assessed by calculating the overall Moran index, 
a widely used measure of spatial autocorrelation to 
determine whether high or low values of a variable tend 
to cluster spatially.

Once the presence of significant spatial autocorrelation 
was confirmed, spatial regression models were fitted to 
estimate the relationship between seizures and homicides 
(second stage), controlling for the influence of space. Two 
main models were applied: the spatial lag model (SLM), 
which incorporates the value of the dependent variable in 
neighbouring units as a predictor and thus captures the 
possible spatial diffusion or contagion of violence; and 
the spatial error model (SEM), which introduces spatial 
dependence in the error terms, allowing us to identify 
whether there are unobserved factors that are distributed 
in a spatially correlated manner.

The choice of the most appropriate model for each 
city was based on the Akaike information criterion (AIC) 
and the application of LM (Lagrange multiplier) tests, 
which allow us to assess whether it is more appropriate 
to model spatial dependence as a direct relationship 
between neighbouring units (SLM) or as a spatially 
correlated error structure (SEM). Finally, in the third 
stage, to interpret the estimated effects, the direct, 
indirect and total spatial impacts associated with the 
seizure variable were calculated. These impacts make it 
possible to distinguish whether the effect of seizures is 
concentrated in the same neighbourhood (direct impact), 
spreads to adjacent neighbourhoods (indirect impact) 
or is distributed in a combined manner (total impact) 
(Elhorst, 2014). This methodological approach allows 
addressing the research question from a perspective 
that recognises the spatially interdependent nature of 
criminal phenomena in complex urban settings.

The spatial models were applied exclusively on the 
homicide variable for the three cities, due to its empirical 
and theoretical relevance, as is also observed in its 
centrality within Colombian national statistics (see the 
final Tables of this article).

Results

Comparative descriptive statistics

The initial characterisation of the three cities analysed: 
Monterrey (Mexico), Curitiba (Brazil) and Cali (Colombia) 
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reveals differentiated patterns in the occurrence of 
homicides and drug seizures at the neighbourhood level. 
Table 1 summarises the main descriptive statistics.

Table 1.     Descriptive statistics of homicides and 
events/seizures by city

Statistics Monterrey Curitiba Cali
Total 
neighbourhoods 298 82 267

Total homicides 286 192 936

Total events/
seizures 610 9 683 1 043

Average number 
of homicides per 
neighbourhood

0.96 2.34 3.51

Average number 
of events per 
neighbourhood

2.05 118.09 3.91

Cali has the highest average number of homicides per 
neighbourhood (3.51), reflecting a particularly intense 
dynamic of lethal violence, followed by Curitiba (2.34) 
and, at a greater distance, Monterrey (0.96) (Table 1). 
This order reveals stark contrasts in the logistics of 
urban violence amongst the cities. While Cali combines 
high levels of homicides with a considerable presence of 
drug seizure events (3.91 per neighbourhood), Curitiba 
presents a particular situation: despite registering an 
intermediate level of homicides, it concentrates an 
average of 118.09 drug seizure events per neighbourhood, 
a very high figure compared to Cali and Monterrey (2.05). 
This divergence suggests that in Curitiba institutional 
pressure on drug markets may be greater or more focused, 
while in Cali lethal violence and illicit market activity 
appear to be more directly intertwined. Monterrey, on the 
other hand, shows a comparatively contained situation of 
violence, both in terms of homicides and seizure events.

Figure 1.    Homicides and seizure events by city segmented by neighbourhoods or districts

Homicide (Curitiba - Monterrey - Cali)
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Events (Curitiba - Monterrey - Cali)
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These preliminary differences in homicide and 
event averages highlight the diversity of the selected 
urban contexts, which will be further explored through 
subsequent spatial analyses. Although absolute levels of 
crime vary, the main interest lies in identifying patterns 
of spatial dependence rather than directly comparing 
rates across cities.

Global spatial autocorrelation

The overall spatial autocorrelation of homicides was 
assessed using the Moran index, the results of which 
are presented in Table 2. This analysis allows us to 
determine whether the distribution of homicides in space 
is random or whether, on the contrary, there are patterns 
of geographical concentration.

Table 2.    Moran index results for homicides in each 
city

City Moran’s index p-value
Monterrey 0.053 0.006

Curitiba 0.084 0.006

Cali 0.135 <0.001

The detection of patterns of geographic concentration 
implies that homicides do not occur randomly, but tend 
to cluster spatially. This concentration suggests the 
existence of territorial dynamics of violence, one of 
the main explanations being the presence of criminal 
markets, in particular drug trafficking, whose activity 
is reflected in the recorded seizures. While this study 
focuses on the relationship between homicides and drug 
seizures, it also recognises that other factors such as socio-
economic inequalities, criminal governance dynamics or 
failures in territorial control may influence the observed 
spatial concentration. The finding justifies the need to 
apply spatial models that explicitly incorporate spatial 
dependency in the analysis of homicides.

The positive and significant values of the Moran index 
(p < 0.05) in the three cities indicate the presence of 
spatial autocorrelation in the distribution of homicides, 
although its intensity varies. Cali has the highest level 
of spatial dependence (followed by Curitiba and, lastly, 
Monterrey) (Figure 2). These findings suggest that 
homicides tend to be concentrated in certain urban 
areas, an aspect that will be further explored through 
local cluster analyses.
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Figure 2.   Moran scatterplots for homicides in Cali, Monterrey and Curitiba



Miguel Antonio Cipagauta Díaz; Williams Gilberto Jiménez García; Anayely Mandujano Montoya; Rafael Gomes Sentone; Juan Pablo García Pérez; 
Alexander Marulanda Gómez 

154

Rev. Crim. / Volumen 67 – Number 2 – May-August 2025 – pp. 141-266 – e-ISSN 2256-5531– Bogotá, D. C., Colombia

Distribution of spatial clusters

The spatial distribution of homicides reveals the 
existence of clusters of high concentration (High-High), 
where neighbourhoods with high homicide levels are 
surrounded by equally violent neighbourhoods, as well as 
clusters of low relative concentration (Low-High), where 
neighbourhoods with low homicide levels are close to 
areas of high violence. Table 3 shows the frequency of 
the different types of clusters identified, allowing us to 
observe relevant differences in the spatial concentration 
of violence.

Table 3.    Distribution of spatial homicide clusters in 
Monterrey, Curitiba and Cali

Cluster type Monterrey Curitiba Cali
High-High 12 (4.0 %) 4 (4.9 %) 12 (4.5 %)
Low-High 4 (1.3 %) 4 (4.9 %) 7 (2.6 %)
Not 
significant 282 (94.6 %) 74 (90.2 %) 248 (92.9 %)

In Monterrey, 12 neighbourhoods were identified 
as High-High and four as Low-High clusters (Figure 3), 
revealing specific concentrations of homicidal violence 
in a city where, in general, most neighbourhoods 
do not present significant clusters. In Curitiba, four 
neighbourhoods were identified as High-High clusters, 
representing 4.9 % of the total number of neighbourhoods 
analysed (Figure 3), indicating the presence of localised 
clusters of violence. In Cali, 12 neighbourhoods were 
identified as High-High (4.5 %) and seven as Low-
High (2.6 %) (Figure 3), reflecting a denser and more 
widespread spatial configuration of violence than in the 
other cities analysed.

These results indicate that, despite differences in 
homicide volume between cities, there are relevant patterns 
of spatial concentrations that warrant the incorporation of 
spatial regression models for further analysis.

Figure 3.   Homicide cluster map for Curitiba, Monterrey and Cali

Curitiba
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 Optimal spatial models

After identifying spatial concentration patterns, 
spatial regression models were fitted for each city 
to capture the spatial dependence detected. Three 
specifications were compared: the ordinary regression 
model (OLS), the spatial lag model (SLM) and the spatial 
error model (SEM), and the best model was selected 
according to the Akaike information criterion (AIC) and 
the diagnosis of autocorrelation in the residuals (Table 4).

Table 4.     Results of optimal spatial models for 
homicides by city

City Best 
model

Event  
Coefficient

Spatial  
parameter

AIC best 
model

Monterrey SEM 0.5706 Lambda = 
0.2771 1 153.20

Curitiba SLM 0.0119 Rho = 0.3442 367.19

Cali SEM 3.3251 Lambda = 
0.5032 2 396.65

In Monterrey and Cali, the best fit using the spatial 
error model (SEM) suggests that homicidal violence 
presents a spatial organisation that cannot be explained 
by observed variables alone, which is consistent with 
complex territorial processes, such as the presence 

of criminal markets and illegal governance dynamics 
(Figure 4). These results confirm the need to employ 
spatial techniques to capture invisible externalities and 
dependencies in urban processes of violence, advancing 
the response to the research question posed. In Curitiba, 
the spatial lag model (SLM) indicates that homicides in 
one neighbourhood are not only explained by its own 
characteristics (Figure 4), but also by homicide levels 
in surrounding neighbourhoods, revealing a process of 
spatial diffusion or contagion of violence.

In all three cities, the event variable (drug seizures) 
showed a positive and statistically significant association 
with homicides. This implies that the presence or 
intensity of drug trafficking activities is spatially related 
to levels of lethal violence, although differences in the 
magnitude of the coefficients suggest that the weight of 
these dynamics varies across urban contexts.

These results do not imply that one type of model is 
intrinsically superior to the other, but rather that both 
capture different mechanisms of spatial dependence. 
While the SEM reflects unobserved structural influences, 
the SLM shows direct interactions between neighbouring 
spatial units. In this way, the models complement 
each other and enrich the understanding of how the 
relationship between homicides and drug seizures is 
spatially structured, contributing to answering the 
research question posed.

Figure 4.    Spatial optimal model residual maps for Curitiba, Monterrey and Cali.

Curitiba
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Spatial impacts

Spatial impact analysis complements the evaluation of 
optimal models by estimating the direct, indirect and total 
effect that drug seizures have on homicides. The direct 
impact measures how seizures affect homicides in the 
same neighbourhood where they occur, while the indirect 
impact reflects the effect on other neighbourhoods and 
reveals the dynamics of the spatial spread of violence. 
The sum of both defines the total impact, allowing us 
to understand whether the effects of criminal markets 
are local, by neighbourhood or combined in each urban 
context analysed (Table 5).

Table 5.     Direct, indirect and total spatial impacts of 
events on homicides

City Direct 
impact

Indirect 
impact

Total  
impact

Monterrey 0.1877 0.0588 0.2465

Curitiba 0.0119 0.0060 0.0180

Cali 0.0978 0.0904 0.1882

In Monterrey, where a spatial error model (SEM) was 
selected, drug seizure events generate a total positive 
impact of 0.2465 homicides, with the direct impact 
(0.1877) being considerably larger than the indirect 
impact (0.0588). This suggests that the dynamics of 
homicidal violence are mostly determined by unobserved 
structural factors within the same neighbourhood, rather 
than by the influence of nearby neighbourhoods.

In Cali, also modelled using SEM, the direct and 
indirect impacts are almost equivalent (0.0978 and 0.0904, 
respectively), indicating that both the neighbourhood 
itself and the surrounding area experience similar 
increases in homicides associated with drug events. 
This reflects a more homogeneous spatial distribution 
of criminal dynamics.

In Curitiba, where the spatial lag model (SLM) proved 
to be the most optimal, the impacts are smaller in 
magnitude, although still positive: the direct impact is 
0.0119 and the indirect impact is 0.0060. Here, homicidal 
violence shows a more evident pattern of spatial spread, 
where homicides in one neighbourhood are related to the 
levels of violence in adjoining neighbourhoods.

The significance of these impacts was verified by 
tests associated with the calculation of the impacts in 
the spatial models. Statistical significance (p < 0.05) in 
all cases confirms that drug seizures are consistently 
associated with spatial variations in homicides.

Discussion of results

The results of this study allow us to advance our 
understanding of a fundamental question in the analysis 
of urban violence in Latin America: why is homicidal 
violence territorially concentrated in certain urban 
spaces and how is this concentration related to the 
presence of criminal markets, specifically drug markets? 
The empirical evidence presented confirms that homicide 
is not a random or homogenous phenomenon but is 
conditioned by territorialised criminal organisational 
structures. In the three cities analysed, statistically 
significant patterns of spatial dependence between 
homicides and drug seizures were identified, suggesting 
that illegal markets exert a structuring influence on the 
spatial configuration of lethal violence. These findings are 
part of a critical line of research that has documented how 
drug trafficking operates as a key explanatory variable 
in urban contexts marked by inequality, informality and 
weak state presence (Goldstein, 1986; Jiménez-García, 
2024; Jiménez-García et al., 2024; Misse, 2019).

However, one of the main contributions of this study 
is to reveal that this relationship between homicides and 
criminal markets is neither linear nor uniform. On the 
contrary, it is expressed in different ways depending on the 
institutional, geographical and criminal context of each 
city. In Curitiba, for example, homicidal violence shows 
a pattern of spatial diffusion (SLM model), in which the 
levels of violence in one neighbourhood are significantly 
associated with those of its neighbours. This finding is 
consistent with the idea of a territorial contagion effect 
(Weisburd & Telep, 2014) but also suggests that forms 
of criminal governance - in this case, the hegemony of 
the Primeiro Comando da Capital - could be containing 
absolute homicide levels by rationalising their use as a 
control mechanism (Ferreira, 2019). In contrast, in Cali 
and Monterrey, where the optimal model was the SEM, 
homicides appear to be determined by structural factors 
not directly observed, which could include informal 
arrangements, power vacuums or market reorganisation 
dynamics following state interventions (Johnson, 2016; 
Reuter, 2009; Snyder & Durán-Martínez, 2009).

The results of this study reveal how criminal 
spaces operate as complex adaptive systems with the 
capacity to reorganise, adapt and evolve in the face of 
external pressures. As demonstrated by the different 
spatial patterns in the three cities analysed, criminal 
organisations do not remain passive in the face of 
interventions, but rather they develop strategic territorial 
responses specific to each urban context. In Curitiba, for 
example, the SLM model indicates a spatial contagion 
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effect that reflects adaptive mechanisms of territorial 
diffusion, probably facilitated by the hegemony of the 
Primeiro Comando da Capital, which has implemented 
forms of criminal governance that rationalise the use of 
violence (Ferreira, 2019). In contrast, the SEM models 
identified in Cali and Monterrey suggest different adaptive 
processes, where non-directly observed structural factors 
such as informal arrangements, historical rivalries 
or market reconfigurations determine the spatial 
distribution of violence (Bright et al., 2017). These 
differences in adaptive mechanisms explain why similar 
interventions may generate divergent outcomes in terms 
of violence, depending on the specific organisational and 
territorial characteristics of each criminal system.

In this sense, the use of spatial econometric techniques 
such as SLM and SEM models is essential. These models 
allow us to observe not only local associations, but also 
indirect effects and latent spatial dependency structures 
(Anselin, 1988). The measurement of direct and indirect 
impacts in this study showed that drug seizures generate 
significant effects both within the neighbourhoods where 
they occur and in adjacent neighbourhoods, which 
reinforces the need to think about security policy from 
an interdependent territorial logic.

In parallel, intra-urban heterogeneity in the 
distribution of homicides and their relationship to 
seizures is evident. Even within the same city, the 
results show that there are neighbourhoods with highly 
concentrated dynamics of violence and others with 
marginal levels of lethality. This variability confirms the 
validity of the micro-territorial approach adopted in 
the study and reinforces the idea that the phenomena 
of violence should be analysed with analytical tools that 
recognise the multiple scales at which they manifest 
themselves (Chainey et al., 2019). The neighbourhood 
unit, in this case, proves to be an optimal scale for 
capturing both the logistics of concentration and the 
processes of spatial contagion of violence. However, a 
future agenda should consider multi-scalar analyses 
that integrate the effects of regional, metropolitan 
and transnational variables on local criminal markets 
(Jiménez-García et al., 2021; Manzano et al., 2020).

Moreover, policy design must consider the adaptive 
nature of criminal systems. As this study demonstrates, 
criminal organisations respond to interventions through 
spatial and functional reorganisation, not disappearance. 
In contexts where there is a stable form of criminal 
governance, such as in Curitiba, organisations may 
rationalise the use of violence as an adaptive strategy 
for survival (Ferreira, 2019); while in more fragmented 
settings, such as in Cali, adaptation may be expressed 
through the intensification of competitive violence 
(Bright et al., 2017). This suggests that, when designing 

intervention strategies from the national to the local 
level, the potential adaptive responses of organised crime 
should be anticipated, incorporating resilience analysis 
and the vulnerability of criminal networks.

However, it is important to recognise that, despite 
these results, there remains a structural limitation to 
conducting studies to share further findings and design 
new hypotheses: the scarcity of robust instruments to 
directly measure the presence and functioning of criminal 
markets in the urban space. In the absence of systematic 
data on actors, volumes, prices and territorial control, 
seizures function as an imperfect, albeit available, proxy 
that needs to be complemented with other sources of 
information to achieve a more complete understanding 
of the phenomenon (Jiménez-García et al., 2023). This 
methodological shortcoming reinforces the urgency of 
constructing more precise indicators to operationalise 
the concept of the criminal market in empirical studies. 
This is the only way to advance a research agenda that 
goes beyond the mere association between violence 
and illegality and focuses on the concrete mechanisms 
of production, regulation and diffusion of homicidal 
violence.

The findings of this study open up a line of strategic 
reflection: how to harness institutional arrangements to 
discourage the use of homicidal violence as a form of 
dispute resolution or territorial control. Evidence suggests 
that certain configurations of criminal governance 
can reduce the need to resort to overt violence, even 
if this means accepting logistics of informal order 
(Lessing & Willis, 2019). In contrast, state interventions 
without territorial coordination, social intelligence and 
institutional reconstruction mechanisms tend to amplify 
conflict. The challenge, therefore, is not to choose 
between state presence or absence, but to build forms 
of intervention that transform the structural conditions 
that make homicidal violence a useful and available tool 
in many Latin American cities.

Finally, as the annual crime reports show, homicide 
represents a relatively small fraction of total recorded 
crime in Colombia. Nevertheless, its lethal character, 
its strong symbolic charge and, above all, its spatial 
concentration pattern distinguish it from other more 
diffuse or distributed forms of crime (such as computer 
crime or theft). The Tables at the end of this article 
provide an overview that contrasts with the logic of 
territorial targeting analysed in this study.

Conclusions

This study has empirically demonstrated that urban 
homicides in the cities of Monterrey, Cali and Curitiba 
are not randomly distributed, but rather present highly 
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structured spatial patterns depending on the presence and 
activity of criminal markets, particularly drug trafficking. 
The comparative analysis between cities showed that 
drug seizures, understood as a proxy for the intensity of 
the illicit market, are significantly associated with the 
concentration of homicides, although with contextual 
variations that reveal the importance of institutional, 
criminal and territorial conditions in each city.

The research confirms that illegal markets do 
not operate in a vacuum, but rather shape informal 
governance dynamics with direct implications for 
the production and diffusion of lethal violence. In 
this sense, homicidal violence appears as a resource 
differentially used by criminal actors according to their 
control structures, rivalries, and state intervention. The 
finding that optimal patterns of spatial dependency differ 
between cities —SLM in Curitiba and SEM in Cali and 
Monterrey— reinforces the idea that the mechanisms 
of contagion, feedback or structural disruption are 
not homogeneous, but specific to the type of criminal 
governance and the degree of institutional fragmentation 
that exists.

We can also analyse the behaviour of criminal spaces 
through an analogy with resilient biological systems. Just 
as certain organisms develop immunity to antibiotics, 
criminal organisations generate social and logistical 
adaptations that allow them to adapt to external 
disturbances (Ayling, 2009). Homicidal violence, from 
this perspective, could be interpreted as a homeostatic 
mechanism that these organisations employ to maintain 
their operations when they perceive threats to their 
territories or markets. This criminal mimesis does not 
occur randomly, but follows identifiable patterns of 
structural transformation, role rotation and selection 
of strategies optimised for each specific context. 
Understanding this adaptive intelligence of organised 
crime is essential to developing security strategies that, 
in addition to controlling immediate manifestations of 
violence, address the structural conditions that these 
organisations systematically exploit to their advantage.

From a methodological point of view, the application 
of spatial econometric models overcame the limitations 
of conventional analysis and provided a solid tool to 
observe both the direct and indirect effects of illicit 
markets on violence. This approach contributes to a 
more complex understanding of urban crime patterns 
and represents a significant advance in the study of the 
link between illegality and lethality.

However, the study also acknowledges the limitations 
imposed by the paucity of data on criminal markets 
per se. The use of seizures as a proxy variable, while 
reasonable, does not capture the diversity of actors, 
repertoires of action or forms of territorial control that 

characterise urban criminal environments. Therefore, 
the development of more specific indicators and 
mixed methodologies that integrate spatial analysis 
with ethnography, fieldwork and analysis of judicial 
and intelligence sources is proposed as a line of future 
research.

Finally, it can be argued that homicidal violence in 
Latin America cannot be effectively addressed without 
understanding its territorial, organisational and structural 
underpinnings. Public policies must embrace this 
complexity and abandon one-dimensional approaches, 
opting instead for inter-institutional territorial strategies 
that recognise the spatial logic of criminality, strengthen 
state legitimacy and discourage the use of violence as an 
organisational resource. Although homicide represents 
only a fraction of all recorded crimes, as shown in the 
statistical appendix at the end of this article, its symbolic 
intensity, lethality and strong spatial concentration 
make it a privileged expression for understanding urban 
criminal ecologies. Only with this type of approach will 
it be possible to build safer, more equitable cities that 
are less trapped in the cycles of violence that accompany 
expanding illegal markets.
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TABLA 1.    COMPARATIVO DELITOS POR TÍTULOS DEL CÓDIGO PENAL 2023-2024

TÍTULO BIEN JURÍDICO 2023 2024 VARIACIÓN PORCENTUAL % PARTICIPACIÓN 2023

I I. Delitos contra la vida y la integridad personal 174.275 161.943 -6,86 % 11,69 %

II II. Delitos contra personas y bienes protegidos  
por el derecho internacional humanitario 1.146 1.628 42,06 % 0,12 %

III III. Delitos contra la libertad individual  
y otras garantías 45.363 43.370 -4,39 % 3,12 %

IV IV. Delitos contra la libertad integridad  
y formación sexuales 28.055 31.480 12,21 % 2,27 %

V V. Delitos contra  la integridad moral 42.318 38.967 -7,92 % 2,81 %

VI VI. Delitos contra la familia 150.993 160.814 6,50 % 11,58 %

VII VII. Delitos contra el patrimonio económico 699.756 592.746 -15,29 % 42,69 %

VII BIS VII BIS. De la protección de la información 
y de los datos 63.249 74.845 18,33 % 5,39 %

VIII VIII. De los delitos contra los derechos de autor 452 404 -10,62 % 0,03 %

IX IX. Delitos contra la fe pública 74.910 69.546 -7,16 % 5,01 %

X X. Delitos contra el orden económico y social 38.000 27.737 -27,01 % 2,00 %

XI XI. De los delitos contra los animales 1.690 1.715 1,48 % 0,12 %

XI XI. De los delitos contra los recursos naturales  
y el medio ambiente 3.225 2.540 -21,24 % 0,18 %

XII XII. Contra la integridad moral 2.639 2.379 -9,85 % 0,17 %

XII XII. Delitos contra la seguridad pública 87.741 76.815 -12,45 % 5,53 %

XIII XIII. De los delitos contra la salud pública 50.809 54.079 6,44 % 3,89 %

XIV XIV. Delito contra mecanismos de Participación 
Democrática 3.083 181 -94,13 % 0,01 %

XV XV. Delitos contra la Administración Pública 18.232 16.849 -7,59 % 1,21 %

XVI XVI. Delitos contra la eficaz y recta impartición 
de justicia 32.090 30.000 -6,51 % 2,16 %

XVII XVII. Delitos contra la existencia y seguridad  
del Estado 2 4 100,00 % 0,00 %

XVIII XVIII. De los delitos contra el régimen 
constitucional legal 197 125 -36,55 % 0,01 %

TOTAL DELITOS 1.518.225 1.388.167 -8,54 % 100 %

Las cifras presentadas en esta publicación están sujetas a variación por denuncias que ingresan por el Sistema de Denuncias y Contravenciones (Sidenco) al 
Sistema Penal Oral Acusatorio.

Anexos

Se incluyen un total de 32 tablas que describen los registros de criminalidad y actividad operativa de la Policía Nacional 
en el 2024.

Tablas estadísticas de delitos 2024
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TABLA 3.    COMPARATIVO DELITOS EN LAS CAPITALES DEL PAÍS 2023-2024

DEPARTAMENTO CAPITAL TOTAL 
DELITOS 2023

TOTAL  
DELITOS 2024

VARIACIÓN 
PORCENTUAL

PROMEDIO 
DIARIO 2024

PARTICIPACIÓN EN EL TOTAL  
DE DELITOS DEL PAÍS 2024

Amazonas Leticia 988 1.238 25,30 % 3 0,09 %

Antioquia Medellín 118.887 125.555 5,61 % 344 9,04 %

Arauca Arauca 2.088 2.862 37,07 % 8 0,21 %

Atlántico Barranquilla 47.068 57.186 21,50 % 157 4,12 %

Bolívar Cartagena 34.928 39.557 13,25 % 108 2,85 %

Boyacá Tunja 8.970 9.854 9,86 % 27 0,71 %

Caldas Manizales 9.842 12.712 29,16 % 35 0,92 %

Caquetá Florencia 6.127 7.020 14,57 % 19 0,51 %

Casanare Yopal 6.175 8.807 42,62 % 24 0,63 %

Cauca Popayán 14.317 16.848 17,68 % 46 1,21 %

Cesar Valledupar 16.125 16.516 2,42 % 45 1,19 %

Chocó Quibdó 4.751 5.097 7,28 % 14 0,37 %

Córdoba Montería 11.326 12.369 9,21 % 34 0,89 %

Cundinamarca Bogotá D.C. 392.034 450.682 14,96 % 1.235 32,47 %

Guainía Inírida 701 730 4,14 % 2 0,05 %

Guajira Riohacha 4.514 4.671 3,48 % 13 0,34 %

Guaviare San José Del Guaviare 2.159 2.588 19,87 % 7 0,19 %

Huila Neiva 18.314 19.481 6,37 % 53 1,40 %

Magdalena Santa Marta 17.965 21.183 17,91 % 58 1,53 %

Meta Villavicencio 25.025 26.036 4,04 % 71 1,88 %

Nariño Pasto 22.516 26.502 17,70 % 73 1,91 %

Norte de 
Santander Cúcuta 22.665 24.827 9,54 % 68 1,79 %

Putumayo Mocoa 1.791 2.297 28,25 % 6 0,17 %

Quindío Armenia 9.931 9.907 -0,24 % 27 0,71 %

Risaralda Pereira 15.481 17.859 15,36 % 49 1,29 %

San Andrés San Andrés 1.676 2.165 29,18 % 6 0,16 %

Santander Bucaramanga 28.948 29.764 2,82 % 82 2,14 %

Sucre Sincelejo 6.850 6.666 -2,69 % 18 0,48 %

Tolima Ibagué 22.846 25.696 12,47 % 70 1,85 %

Valle Cali 83.119 98.285 18,25 % 269 7,08 %

Vaupés Mitú 410 517 26,10 % 1 0,04 %

Vichada Puerto Carreño 604 676 11,92 % 2 0,05 %

TOTAL 959.141 1.086.153 13,24 % 2.976 60,97 %
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TABLA 18.      COMPARATIVO CAPTURAS POR TÍTULOS DEL CÓDIGO PENAL 2023 - 2024

TÍTULO BIEN JURÍDICO 2023 2024 VARIACIÓN 
PORCENTUAL % PARTICIPACIÓN 2024

I. Delitos contra la vida y la integridad personal 20.080 20.712 3,15 % 10,49 %

II. Delitos contra personas y bienes protegidos por el Derecho 
Internacional Humanitario 180 205 13,89 % 0,10 %

III. Delitos contra la libertad individual y otras garantías 2.770 2.822 1,88 % 1,43 %

IV. Delitos contra la libertad, integridad y formación sexuales 5.352 5.079 -5,10 % 2,57 %

V. Delitos contra la integridad moral 654 645 -1,38 % 0,33 %

VI. Delitos contra la familia 12.708 14.333 12,79 % 7,26 %

VII. Delitos contra el patrimonio económico 44.088 41.552 -5,75 % 21,05 %

VII BIS. De la protección de la información y de los datos 278 317 14,03 % 0,16 %

VIII. Delitos contra los derechos de autor 7 7 0,00 % 0,00 %

IX. Delitos contra la fe pública 13.253 15.080 13,79 % 7,64 %

X. Delitos contra el orden económico social 1.325 1.641 23,85 % 0,83 %

XI. Delitos contra los recursos naturales y el medio ambiente 4.238 4.017 -5,21 % 2,03 %

XI BIS. Delitos contra los animales 121 122 0,83 % 0,06 %

XII. Delitos contra la seguridad pública 21.002 19.771 -5,86 % 10,02 %

XIII. Delitos contra la salud pública 49.085 53.095 8,17 % 26,90 %

XIV. Delito contra mecanismos de participación democrática 66 16 -75,76 % 0,01 %

XV. Delitos contra la administración pública 4.191 4.262 1,69 % 2,16 %

XVI. Delitos contra la eficaz y recta impartición de justicia 13.795 13.657 -1,00 % 6,92 %

XVII. Delitos contra la existencia y seguridad del Estado 0 3 100,00 % 0,00 %

XVIII. Delitos contra el régimen constitucional y legal 90 65 -27,78 % 0,03 %

TOTAL CAPTURAS 193.283 197.401 -3,30 % 100,00 %
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TABLA 33.     ACTIVIDAD ANTINARCÓTICOS 2024
CLASE DE ACTIVIDAD 2023 2024 VARIACIÓN ABSOLUTA VARIACIÓN PORCENTUAL

CAPTURAS
Nacionales 45.840 45.086 3.696 9 %
Extranjeros 5.556 4.991 28 1 %

DROGA INCAUTADA (KILOGRAMOS)
Cocaína 360.238 389.947 52.084 15 %
Marihuana 266.705 351.454 99.948 40 %
Base de coca 84.501 80.760 2.086 3 %
Basuco 913 958 45 5 %
Morfina 23 8 -18 -79 %
Heroína 202 257 61 31 %
Drogas de síntesis (unidad) 641.414 188.361 -453.053 -71 %
Hoja de coca 405.055 439.000 56.837 17 %
Opio-látex 216 221 5 2 %

HECTÁREAS DESTRUIDAS (Policía Nacional)
Coca
Asperjadas (PECAT)* 4.487 0 -4.487 -100 %
Erradicadas manualmente 15.836 9.403 -6.433 -41 %
Total hectáreas coca 20.323 9.403 -10.920 -54 %
Amapola
Asperjadas (PECAT)* 0 0 0 0 %
Erradicadas manualmente 0 0 0 0 %
Total hectáreas de amapola 0 0 0 0 %

INSUMOS LÍQUIDOS INCAUTADOS E INMOVILIZADOS (GALONES)
Gasolina 803.403 691.231 -112.172 -14 %
Alcohol isopropílico 10.096 2.187 -7.909 -78 %
Éter 0 31 31 100 %
Acetona 203.664 168.221 -35.443 -17 %
Acido sulfúrico 36.372 121.247 84.875 233 %
Acido clorhídrico 17.217 19.819 2.602 15 %
Amoníaco 7.269 7.300 31 0 %
ACPM 314.180 351.336 37.156 12 %
Disolvente alifático No. 1 y 2 12.461 20.691 8.230 66 %
Thinner 15.194 29.466 14.272 94 %
Metanol 3.229 6.597 3.368 104 %
Otros insumos líquidos 99.548 87.658 -11.890 -12 %
Total líquidos 1.522.633 1.505.784 -16.849 -1 %

INSUMOS SÓLIDOS INCAUTADOS E INMOVILIZADOS (KILOGRAMOS)
Soda cáustica 47.078 71.019 23.941 51 %
Carbón liviano/activado 6.413 6.455 42 1 %
Permanganato 65.377 105.676 40.299 62 %
Cemento 691.239 954.950 263.711 38 %
Cal 46.228 66.322 20.094 43 %
Carbonato de sodio 1.829 69 -1.760 -96 %
Sal liviana 550 570 20 4 %
Otros insumos sólidos 208.866 296.090 87.224 42 %
Total sólidos 1.067.580 1.501.151 433.571 41 %

LABORATORIOS Y PISTAS DESTRUIDAS
Laboratorios 2.507 3.171 664 26 %
Pistas 0 0 0 0 %

ELEMENTOS INCAUTADOS E INMOVILIZADOS
Automotores y motocicletas 1666 1.830 164 10 %
Embarcaciones 107 87 -20 -19 %
Aeronaves 180 232 52 29 %
Armas diferentes calibres 1.095 1.344 249 23 %
Munición diferentes calibres 16.136 18.330 2.194 14 %
Plantas eléctricas 82 65 -17 -21 %
Prensas 141 118 -23 -16 %
Pesas. balanzas y grameras 1.043 1.178 135 13 %
Elementos de comunicación 3.397 4.339 942 28 %
Hornos microondas 256 318 62 24 %
Otros elementos 304 316 12 4 %
*PECAT: Programa de erradicacion de cultivos mediante Aspersion Terrestre
Fuente: Dirección de Antinarcóticos Policía Nacional
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TABLA 34.        ESTUPEFACIENTES INCAUTADOS (KILOS) 2024

DEPARTAMENTO COCAÍNA MARIHUANA BASE DE 
COCA BASUCO MORFINA HEROÍNA

PASTILLAS 
ALUCINÓGENAS 

(UNIDADES)

HOJA DE 
COCA

OPIO - 
LÁTEX

Amazonas 11.579 2.197 39 1 0 0 4.083 0 0

Antioquia 29.993 15.332 4.390 132 3 11 83.353 1.215 0

Arauca 38 65 45 1 0 0 0 0 0

Atlántico 19.720 7.014 174 8 0 0 3.994 0 0

Bolívar 60.663 2.839 2.110 21 0 2 2.283 940 0

Boyacá 129 4.005 186 10 0 0 29 0 0

Caldas 512 7.259 42 22 0 0 6.832 0 0

Caquetá 58 2.059 870 14 0 0 0 2.141 0

Casanare 492 1.327 23 3 0 0 219 0 0

Cauca 11.881 80.413 20.441 47 0 0 202 53.321 0

Cesar 2.350 285 469 2 2 0 43 0 0

Chocó 11.470 4.246 6.383 1 0 0 7 6.686 0

Córdoba 93 1.806 1.832 8 0 0 338 40 0

Cundinamarca 741 5.695 444 35 0 0 279 0 0

Guainía 0 173 0 0 0 0 0 0 0

Guajira 52.846 19.815 23 5 0 0 20 0 0

Guaviare 1.731 862 4.454 2 0 0 14 52.754 0

Huila 1.028 34.052 1.150 29 0 0 177 0 0

Magdalena 23.477 2.588 67 9 0 0 335 0 0

Meta 1.572 8.092 2.699 13 0 0 4.497 40.745 0

Nariño 84.292 10.752 13.287 61 3 229 8.567 124.018 221

Norte de Santander 26.893 2.797 10.292 27 0 5 301 13.958 0

Putumayo 9.476 7.160 9.022 15 0 0 7 138.520 0

Quindío 280 6.556 54 14 0 0 12.647 0 0

Risaralda 737 7.076 73 42 0 2 11.176 0 0

San Andrés 3.407 121 0 0 0 0 255 0 0

Santander 152 8.043 108 74 0 1 16.652 0 0

Sucre 17 486 24 2 0 0 468 0 0

Tolima 50 11.918 89 21 0 0 1.040 0 0

Valle 29.737 89.218 1.279 46 0 5 9.036 3.265 0

Vaupés 0 3 0 0 0 0 0 0 0

Vichada 286 2.647 571 0 0 0 0 1.395 0

Bogotá D.C. 4.246 4.552 119 293 0 0 21.508 0 0.028

TOTAL 389.947 351.454 80.760 958 8 257 188.361 439.000 221
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