
1 
 

The spatial structure of sites in ransom kidnappings  

in El Salvador, 2000 – 2005  
 

Abstract 
 
We investigate ransom kidnapping in El Salvador, 2000 – 2005, considering the geospatial 

patterns of abduction, captivity, and release sites. Both captivity and release sites tend to be at 

similar distances from abduction locations, and these distances were, on average, longer than the 

distance between the places where the victims were held captive and set free. This indicates that 

the choices of abduction locations are circumscribed by victims’ routine movement patterns and, 

once abducted, victims are transported to locations where kidnappers feel they have some level 

of control and will not attract the attention of neighbors or authorities. Lastly, longer distances 

between captivity and release sites were associated positively and significantly with the ransom 

measures in the analysis. 
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Introduction 

The prevalence of ransom kidnappings in countries where law enforcement and the rule of law 

are weak has increased in recent decades.1 In this context, kidnappings progressively become an 

attractive criminal enterprise for organized crime and/or guerrilla groups and, in some cases, 

even otherwise law-abiding citizens. In Mexico, for example, as drug trafficking organizations 

turned their attention to ransom kidnapping, the number of incidents reported to the police 

increased by 522% between 2005 and 2014 (ONC, 2014). During the 1990s, when Columbian 

terrorist organizations progressively used kidnapping for ransom to finance their operations, the 

number of victims increased by 8100% between 1980 and 2000 (Moor, 2008; Pires, Guerrete and 

Stubbert, 2014). In the Niger Delta region, ransom kidnappings became an attractive alternative 

to make money even for ordinary people, with its popularity leading to such an increase that by 

2012 offences perpetrated in the Niger Delta constituted 25% of the cases reported worldwide 

(Aghedo, 2015). El Salvador’s recent history exhibits two distinct periods in which ransom 

kidnappings rose in this type of scenario. First, when organized crime and/or guerrilla groups 

became interested in the acquisitive potential of the offence and, later, when crime groups 

perceived it as lucrative illicit enterprise.  

During El Salvador’s internal armed conflict between 1980 and 1992, ransom 

kidnappings increased as Salvadoran guerrilla groups used it to fund their operations, magnify 

political messages, target political adversaries, and drive away transnational companies (Moroni 

Bracamonte and Spencer, 1995; Clutterbuck, 1986). The motivations behind kidnappings 

                                                 
1 Ransom kidnappings are a complex phenomenon that will have other factors than the strength of the rule of law in 

a given country. However, this statement is made in the broader context of developed and developing countries. 
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perpetrated amid the armed conflict were largely political and targeted prominent business 

people, foreign diplomats, and expatriate executives (Escalante Arce, 1991).  

After the armed conflict ended, El Salvador experienced another surge in ransom 

kidnappings. During the 1990s, the country’s criminal justice system underwent a significant 

overhaul that affected the country’s ability to manage a problematic post-conflict setting. First, 

the 1992 peace treaty signed by the Government of El Salvador and the guerrilla group, the 

FMLN, called for the dissolution of existing police agencies, until then controlled by the 

military, and the creation of a new civilian police force and academy, that were completely 

deployed by 1994 (Call, 2007; Costa, 1995; Cruz, 2006; Stanley, 1995). During this period, El 

Salvador’s crime rates increased drastically (Buvinic, Morrison, and Shifter, 1999). The state’s 

limited criminal justice capabilities to address this problem, having a newly deployed police 

force and an overwhelmed attorney general’s office, was no match from the criminogenic 

dangers posed by: (1) the elevated number of illegal weapons left over from the armed conflict 

that increased firearm availability among citizens (Cruz and Beltrán, 2000); and (2) the 130,000 

Salvadorans deported from United States between 1994 and 2004, many of whom had adopted a 

criminal lifestyle (Richani, 2010). A kidnapping for ransom epidemic hit the country at the end 

of the 1990s, as crime groups progressively viewed it as low-risk and high-reward offence, 

targeting victims across the socio-economic spectrum, ranging from wealthy business men to 

people in humble settings who were viewed as prosperous in their neighbourhoods (Ponce, 

Woods and Skelton, 2005). The crimes analyzed in this study include cases perpetrated at the 

peak of the kidnapping crisis and the years that followed, specifically between the years of 2000 

and 2006. 
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Ransom kidnapping is not a common offence in industrialized nations, almost 

disappearing in North America and Europe (together these two regions account for only 1-3% of 

global activities) (Vannini, Detottob, and McCannonan, 2015). Consequently, there is a relative 

scarcity of research on the subject. Recent investigations have reiterated the relevance of 

analyzing the spatial dimension of ransom kidnappings, highlighting the potential insights that 

may be produced for the development of situational crime prevention measures (Pires et al., 

2014; Stubbert, Pires and Guerrette, 2015). Following this line of reasoning, the current paper 

analyzes the spatial structure of sites used in the execution of ransom kidnappings. The 

theoretical explanations connected by environmental criminology are used as the thread that 

guides the analytical approach employed in this investigation.  

 

Aim of the Investigation 

The current study investigates the spatial structure of abduction, captivity, and release sites in 

ransom kidnappings. Specifically, it analyzes their geographical distribution at different levels of 

aggregation to identify similarities and differences in their spatial clustering. Our research 

hypotheses are that captivity and release sites share similar spatial patterns, but differ from that 

of abduction sites. We hypothesize that the former is true because kidnappers are both most 

vulnerable and have control over these sites. As such, they are expected to choose these sites in a 

similar manner, leading to similar spatial patterns; abduction sites, however, are not in the 

control of the kidnappers, so they are not necessarily in space best known by kidnappers. 

 

Literature Review 

The Nature of Ransom Kidnappings 
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Ransom kidnappings are complex offenses that involve multiple stages, require relatively 

sophisticated offenders capable of calculated preparation, and those who are open to collaborate 

with others to assemble the logistical resources and operational skills that each offence demands. 

The planning and execution of ransom kidnappings are framed around a structured process, 

shaped by offenders’ efforts to minimize the risks of apprehension and increase their chances of 

success (Marongiu and Clarke, 1993). The literature, discussed below, suggests that the selection 

of locations, where different parts of the offence take place, is not random, but guided by the 

assessment of the risks that each entail. 

As explained by Marongiu and Clarke (1993, p. 188), the crime commission process for 

ransom kidnappings can be divided into 5 distinct stages: (1) planning; (2) abducting and 

transferring the victim; (3) custody; (4) contacts and negotiation; (5) outcome. Offenders, they 

explicate, abduct victims and, subsequently, transport them to another location to hold them 

captive, while their families are contacted to start negotiating a ransom amount. These 

researchers point out that after both parties reach an agreement and the respective ransom 

payment is delivered, or if kidnappers decide to abort their plans, victims are taken to another 

location to be set free. Because of the nature of these stages, the execution of ransom 

kidnappings involves at least three locations: abduction, captivity, and release sites, with 

captivity sites potentially having multiple locations (Marongiu and Clarke, 1993). As such, each 

stage and corresponding location involves different risks that offenders must anticipate and plan 

for to increase their chances of success (Marongiu and Clarke, 1993). 

Before victims are abducted, kidnappers plan the details of the execution of crimes they 

will perpetrate; this is done to minimize the risks of being caught, collect and analyze 

information on victims to anticipate potential threats, and devise offence execution plans 
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accordingly (Marongiu and Clarke, 1993). Wright (2009) notes that before victims are abducted, 

kidnappers decide how to approach each crime. In this stage, he adds, offenders select their 

potential victims and identify the methods, locations, people, and resources that will be used for 

their crimes and, additionally, assess the anticipated police response to determine if the risks of 

being identified or apprehended are too high and not to proceed. Moreover, kidnappers select 

prospective victims, follow them around to understand their movement patterns and, 

subsequently, choose abduction sites that involve lower risks (Marongiu and Clarke, 1993). 

Marongiu and Clarke (1993) observe that offenders must plan abductions to avoid being spotted 

by witnesses or intercepted by law enforcement. In addition, Marongiu and Clarke (1993) point 

out that if abduction locations are not assessed in advance, the routes chosen to get victims to 

captivity sites may not be optimal and, therefore, may involve a higher risk of being detected in 

transit by other drivers or the police. Wright (2009) argues that, during the planning stage, 

kidnappers choose how and where they will transport victims after being abducted to be held 

captive.  

Ransom negotiations between offenders and victims’ families may last for days, weeks or 

even months before an amount is agreed upon, the respective payment delivered, and the victim 

freed (Detotto, McCannon and Vannini, 2014). Best (1982) maintains that this aspect of ransom 

kidnappings separates them from more common exploitative offences that involve coercion 

(rape, for example), surreptitious exploitation (burglary, for example), and fraud. He explains 

that ransom kidnappings inherently create a peculiar dynamic between offenders and their 

counterparts. Best (1982)  notes that kidnappers face the distinct challenge of persuading 

victims’ families to voluntarily choose to engage in a sequence of bargaining exchanges, shaped 

by mutual posturing and deceit-detection tactics, aimed at reaching opposing goals. Offenders, 



7 
 

he argues, want ransoms to be paid without being detected or apprehended by authorities, while 

their counterparts want victims safely freed and kidnappers caught.  

Previous research has depicted kidnappers as astute and deceitful offenders (Best, 1982). 

In contrast to other criminals, they must carefully frame interactions during negotiations so that 

they are perceived as dangerous, but also seem reasonable enough to reach and honor 

agreements. Moreover, Best (1982) warns that victims’ families are constantly trying to identify 

this balance in kidnappers and, if negotiators fail to convey it, their counterparts are more likely 

to secretly contact law enforcement to seek help. For this reason, he argues, negotiators must 

permanently elicit and interpret cues during bargaining exchanges that allow them to detect the 

involvement of the police or any other sign of deceit that may elevate the risks of being caught. 

Best (1982) maintains that kidnappers are always at a disadvantage because they can’t identify or 

foresee all possible deceptive strategies employed by victims’ families. However, offenders may 

avoid the risks of falling for ploys devised in collaboration with the police by selecting captivity 

sites that are difficult for authorities to locate, difficult for victims to escape from, and difficult to 

attract the attention of bystanders. Generally speaking, kidnappers choose captivity locations 

over which they have some level of control, places where offenders are familiar, and where their 

presence doesn’t raise suspicion (Marongiu and Clarke, 1993). During captivity, hostages are 

often subjugated by their custodians through psychological or physical violence, or through 

different types of reward-punishment tactics (Phillips, 2011, 2012). Offenders must choose 

captivity sites where they can apply these techniques without attracting the attention of neighbors 

or law enforcement.   

In the context of ransom, whether it is ultimately delivered or not, kidnappers must 

release their victims or, if they decide to kill them, they must dispose of the bodies (Wright, 
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2009). Wright (2009) maintains that this is the most dangerous juncture for victims. He observes 

that after kidnappers receive the ransom payment or decide to abort their plans, victims go from 

being assets to becoming liabilities that need to be quickly discarded. His description of how 

victims are released conveys it as a tactically complicated task, that involves the deployment and 

participation of various offenders able to control and navigate in and out of the selected sites. 

Kidnappers, Wright (2009) explains, must be able to transport victims to the chosen locations 

making sure that they are disoriented so that they cannot trace their way back to where they were 

held captive while, at the same time, the chances of being detected by authorities or bystanders 

must be reduced. Wright (2009) points out that, for this reason, release sites are at a safe distance 

from the captivity location.    

 The sites selected by kidnappers play an important role in shaping the execution of their 

offences. However, spatial research on ransom kidnappings has not examined all location types 

its crime commission process involves. Most studies that have taken this investigative approach 

only focus on abduction sites and, moreover, use aggregate level data. The current understanding 

of the spatial patterns of ransom kidnappings, thus, presents a partial picture. Relevant theoretical 

constructs suggest that incorporating captivity and release sites would provide a more 

comprehensive understanding of the spatial structure of kidnappings.  

 

Theoretical Considerations for Understanding the Spatial Structure of Kidnappings 

The geography of crime is examined by a specific branch within criminology, environmental 

criminology: rational choice theory, routine activity theory, and the geometry of crime 

(Andresen, 2010, 2014). This school of thought examines the spatial and temporal dimension of 

crime through various theoretical frameworks that explain how offenders decide to take 
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advantage of criminal opportunities and how and where these opportunities are produced. Based 

on the rational choice perspective, criminals are assumed to select targets and perpetrate offences 

following an underlying logic through which all courses of action are assessed, ultimately 

choosing those perceived to minimize risks and maximize rewards (Clarke and Cornish, 1985; 

Cornish and Clarke, 1986). Under this framework, crime opportunities are not expected to be 

exploited unless offenders believe that doing so is the most beneficial alternative. Routine 

activity theory posits that crime opportunities are produced when motivated offenders, suitable 

targets, and deficient guardianship converge, and argues that these elements coincide as a direct 

consequence of the routine activities of both criminals and victims (Cohen and Felson, 1979). 

The geometry of crime incorporates a spatial dimension to this reasoning. It postulates that the 

built environment dictates where and how people move during their daily routines and, therefore, 

shapes the spatial patterns of the crime opportunities created by the convergence of offenders and 

victims during their movement in the urban landscape (Brantingham and Brantingham, 1981, 

1993). The theory explains that people’s activity space can be traced through the places they visit 

and the routes they take to move from one location to another. It also postulates that offenders 

become familiarized with their routine activity space, creating an awareness area where they are 

comfortable enough to perpetrate crimes. Offenders are assumed to pick victims and targets in 

places they are sufficiently acquainted with. Consequently, the theory essentially proposes that 

crime opportunities concentrate spatially where offenders’ awareness areas overlap with victims’ 

activity spaces (Brantingham et al., 2017). 

 

Spatial Aspects of Ransom Kidnappings 
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Empirical research has conceptualized and analyzed this spatial movement and convergence of 

victims and offenders as mobility triangles, examining the spatial proximity of locations where 

crimes are perpetrated at and where parties involved reside (Felson, Andresen, and Frank, 2011). 

The mobility triangle typology proposed by Normandeau (1968) has served as the foundation for 

more recent research on the subject. His taxonomy describes various scenarios for the spatial 

distribution of the three sites. Specifically, it proposes that some offences are perpetrated in the 

neighborhood where both the offender’s and victim’s dwellings are located, but that there are 

other crimes in which the offender travels to the neighborhood of the victim’s home or vice 

versa. Additionally, there are other offences that take place in locations away from where both 

parties live. This typology has been used by researchers to analyze the proximity of offenders’ 

and victims’ residences with crime sites for various types of offences (Amir, 1971; Rand, 1986; 

Tita and Griffiths, 2005; Groff and McEwen, 2007). Their findings suggest that mobility 

triangles vary depending on the specific crime that is being considered. Felson et al. (2011) 

proposed the use of mobility polygons instead of triangles to incorporate the spatial effects of co-

offenders. Their expansion concentrated on measuring the area covered by mobility polygons. 

The results of Felson et al.’s (2011) investigation remained consistent with previous 

explorations, showing that the area covered by the mobility polygons was more related to the 

crime type than the number of offenders involved in the criminal event.  

The particularities of ransom kidnappings suggest that at least two mobility scenarios 

may dominate its execution. As mentioned before, kidnappers select abduction locations within 

victims’ movement patterns. Choices for abduction sites are, therefore, limited by each victim’s 

daily routines. Sometimes these locations may be away from where offenders reside.  In certain 

kidnappings, informants play a key role in identifying potential victims by gathering information 
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and relaying it to offenders (Marongiu and Clarke, 1993; Wright, 2009). Marongiu and Clarke 

(1993), for example, explain that most kidnappers in Sardinia, Italy, resided in the central Nuoro 

district, but frequently traveled to the seaside resorts in the northern district of Sassari to find 

potential victims to abduct on tips provided by people who worked domestic or other menial jobs 

at vacation villas. Aghedo (2015) described that Niger-Delta kidnappers generally ambush 

victims at their homes, offices, or restaurants to take them captive.  

On other occasions, however, offenders may live closer to where they abduct victims. 

Marongiu and Clarke (1993) found that a significant part of kidnappings perpetrated in Sardinia 

involved abduction sites located in the Nuoro district, where most kidnappers lived.  Similarly, 

Moor (2008) observes that, during the 1990s, when Columbian terrorist organizations turned to 

ransom kidnapping to fund their operations, they devised an abduction tactic called “pescas 

milagrosas,” Spanish for miraculous catches. Moor explains that guerrilla groups would set up 

road blocks in busy roads and highways that passed through territory under their control, and 

would stop cars, check victims’ identities, and abduct those who were perceived to be able to 

produce a hefty ransom payment. Yang, Wu, and Huang (2007), conversely, describe that some 

kidnappers in their sample lured targets into traps to take them hostage, suggesting a higher level 

of control of offenders over those locations. 

These mobility scenarios suggest two important aspects regarding the spatial distribution 

of abduction, captivity, and release sites. The first one is that the locations where victims are 

seized tend to be spatially concentrated. The activity of potential targets is not random, it follows 

a routine and, therefore, a spatial pattern, so the choices for abduction sites available to offenders 

will be clustered in specific areas. As mentioned before, existing spatial research on ransom 

kidnappings focuses on abduction sites and the findings produced by these investigations are 
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consistent with what the scenarios suggest. A study by the Observatorio Nacional Ciudadano 

Seguridad, Justicia y Legalidad (ONC), a non-governmental organization based in Mexico that 

monitors and analyzes crime trends in that country, revealed that ransom kidnappings perpetrated 

in 2011 were clustered in only 12% of municipalities (ONC, 2014). Similarly, Pires et al.’s 

(2014) research shows that 78% of abductions in ransom kidnappings in Colombia, between 

2002 and 2011, were executed in only 20% of municipalities. Moreover, their results indicate 

that 11% of all victims were seized in the country’s three largest cities: Bogota, Medellín, and 

Cali. Stubbert et al.’s (2015) more detailed analysis of the same data, show that the spatial 

concentration of incidents became more localized with time. They explain that in 2002, 88% of 

abductions were executed in 20% of municipalities, while in 2011 all victims were seized in just 

12% of municipalities. Marongiu and Clarke (1993), in their study of ransom kidnappings 

perpetrated between 1966 and 1990 in Sardinia, Italy, suggest that the spatial concentrations of 

the abductions they examined, were related to the lifestyle and routine activities of the victims 

targeted by offenders. For example, they determined that a significant part of the abductions of 

wealthier victims were spatially concentrated near luxurious beach resorts and less wealthy 

victims were more frequently seized in the country side.   

 The second aspect suggested by the mobility scenarios discussed above, is that the spatial 

distribution of captivity and release sites may differ from that of abduction locations. Victims, as 

discussed above, are sometimes seized at places that are located far from where kidnappers 

reside, suggesting that they may be held captive and released in areas where offenders feel more 

in control (Marongiu and Clarke, 1993; Wright, 2009). Marongiu and Clarke (1993) explain that 

wealthy victims seized in the northern district of Sassari were kidnapped at night to reduce the 

risk of transferring them to more centric rural areas of the island of Sardinia where, coincidently, 
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most offenders lived. Similarly, the authors point out that victims were more likely to be released 

in this part of the island, regardless of where they were abducted. Wright (2009) notes a more 

extreme case: some kidnapped victims are held captive and released in a different country from 

where they were abducted. In this type of ransom kidnappings, captivity and release sites will 

tend to be close together, but away from abduction locations. However, Marongiu and Clarke 

(1993) also convey a different kind of kidnapping in which victims are seized near where 

offenders reside. They describe that a large portion of kidnapping victims are abducted in the 

Nuoro district, where most offenders lived and most victims were released. In this cases, 

abduction, captivity, and release sites will be spatially concentrated in the same areas. 

 The spatial structure of sites in ransom kidnappings has not been empirically 

investigated. Understanding how the different sites are distributed would provide insight about 

the process through which offenders choose where to perpetrate tasks related to the crime 

commission process that ransom kidnappings entail. Furthermore, analyzing the spatial structure 

of kidnappings may provide relevant input for the future development situational crime 

prevention measures to help countries deal with ransom kidnapping epidemics (informing the 

public of potentially dangerous locations to frequent, particularly on a regular basis, for 

example). 

 

Methods 

Data 

El Salvador endured a kidnapping for ransom crisis that began in the late 1990s and peaked in 

2000 (Ponce, Woods and Skelton, 2005) (see Figure 1). Data were collected from official records 

kept by the Office of the Attorney General of El Salvador. Geographical information for 
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incidents committed before 2000 was not available. Therefore, this paper examines offences 

perpetrated between 2000 and 2005. A total of 573 cases were identified, but only 466 contained 

addresses and geographical coordinates for the places of abduction, 86 for captivity sites, and 

168 for release locations. This investigation focused on the 79 cases that contained data on all 

three site types. 

 

Analytical Approach 

The effects of using different areal units over the results of spatial analysis has been repeatedly 

noted by researchers (Andresen and Malleson, 2013; Fotheringham and Wong, 1991; Openshaw, 

1984). Consequently, the geographical distribution and concentration of abduction, captivity, and 

release locations in ransom kidnappings were analyzed at different levels of spatial resolution. 

Each site type was plotted using the coordinates contained in the dataset and, then, aggregated to 

departments and municipalities: El Salvador is divided into 14 administrative areas referred to as 

departments and these are further delimited into 262 municipalities.  

The study involved a three-pronged analytic approach. First, differences in the 

departmental and municipal concentrations were investigated. El Salvador only has fourteen 

departments, so the concentration at this level was examined simply by comparing the proportion 

of sites reported at each geographical delimitation. The municipal concentration, conversely, was 

analyzed using local spatial analysis, local Moran’s I. Local Moran’s I has been used in a number 

of criminological contexts to represent local clusters of crime—see Andresen (2011). Local 

Moran’s I the local version of the global spatial statistic, Moran’s I (Anselin, 1995). This local 

spatial statistic identifies spatial clustering at the local level (for each spatial unit of analysis), 

indicating if each spatial unit of analysis is surrounded by similar or dissimilar values. 
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 The local Moran’s I statistic is calculated in the following manner: 

 

, (1) 

where xi is the value of variable x in spatial unit i, x* is the mean of x, n is the number of spatial 

units, and wij is the spatial weights matrix that measures the strength of the relationship between 

two spatial units. We use first order Queen’s contiguity for our spatial weights, such that all 

spatial units are considered neighbors/contiguous, even if they touch at only a corner. The local 

Moran’s I statistic ranges from -1 (perfect negative spatial autocorrelation) to +1 (perfect 

positive spatial autocorrelation). These values are then used for the following classifications of 

local clusters: high-high, low-low, low-high, and high-low. High-high and low-low represent 

local positive spatial autocorrelation, high crime-rate areas surrounded by other high crime-rate 

areas (hot spots of crime) and low crime-rate areas surrounded by other low crime-rate areas 

(cool spots of crime), respectively. Low-high and high-low represent local negative spatial 

autocorrelation, low crime-rate areas surrounded by high crime-rate areas and high crime-rate 

areas surrounded by low crime-rate areas, respectively. A final and fifth classification also 

represents no statistically significant spatial clustering.  

 The second part of the analysis consisted on examining the degree of similarity of 

municipal and departmental distributions of locations types. Andresen’s Spatial Point Pattern 

Test (SPPT) (Andresen, 2009, 2016; Wheeler et al., 2018) was used to identify to measure how 

similar distributions were at both levels of resolution, departments and municipalities. SPPT 

operates by classifying one (point) data set as the base data (that which other data are compared 

to) and another data set as the test data. For each spatial unit of analysis (departments or 

( ) ( )
( ) nxx

xxwxx
I

i i

j jiji
i

∑
∑
−

−−
= 2*

**



16 
 

municipalities in the current case) the percentage of points are calculated for the base dataset. In 

the test dataset, a random sample (85%) is taken and then the percentage of points within each 

spatial unit is calculated. This is repeated 200 times in a Monte Carlo simulation to generate a 

nonparametric 95% confidence interval. If the base dataset percentage is within the 

nonparametric confidence interval for the test dataset, the pattern for that spatial unit of analysis 

is considered similar; if not, the percentage in the base or test dataset is deemed to be greater. 

From this output, the local results (similar, base<test, base>test) can be mapped for each spatial 

unit such that the patterns of (dis)similarity can be analyzed, visually or otherwise. And a global 

statistic, S, is calculated as the percentage of spatial units that are deemed similar, ranging from 0 

to 1, with a value of 0.80 considered to high enough to represent spatial similarity (Andresen, 

2009, 2016). In our analyses below, abduction locations are used as the base dataset when they 

were compared to captivity and release sites. When the latter two were contrasted, captivity 

locations are used as the base dataset.   

<Insert Figure 1 About Here> 

The third component of the analysis approach examined the distribution of sites for each 

case. The distances between related abduction, captivity, and release locations were calculated in 

kilometers. A considerable number of sites were in isolated rural areas and the available street 

network file did not reach those places. Consequently, the analysis used Euclidian distances. 

Additionally, the angles produced by the lines that joined abduction sites with captivity and 

release locations were calculated for every ransom kidnapping. Central tendency and dispersion 

measures were analyzed using Wilcox Signed Rank and Kruskal-Wallis H tests to identify 

statistically significant differences. Bi-variate Spearman’s rank order correlations were 

calculated between distances and angles and a number of other variables.  
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Additionally, the amount for ransom demands and payments were also included in this 

part of the analysis to assess the influence of offence complexity over site distribution. Mobility 

is an important indicator of more skilled offenders. Wider offending perimeters are linked to 

higher rewards (Morselli and Royer, 2008). Paoli (2002) notes that most crime groups limit their 

operations locally to avoid the risks of venturing into territory they don’t control. She argues that 

crime groups that have a more ample operational radius have an advantage over other collectives 

because they are embedded in a broader network that allows them to have a greater geographical 

reach and, therefore, to access more lucrative enterprises. Thus, longer distances were expected 

to be associated with larger ransom payments and more effective negotiators (measured as the 

proportion that ransom payments compared to ransom demands).  

 

Results 

Site Concentration and Distribution in Departments and Municipalities 

The spatial concentration of abduction, captivity, and release sites are similar, but presented 

subtle variations. At the departmental level, San Salvador, where the country’s capital city and 

its largest metropolitan area are embedded, show the highest concentration for all site types (see 

Table 1). Similarly, Usulután and Santa Ana hold the second and third highest spatial 

concentration, respectively, for abduction, captivity, and release locations. However, La Libertad 

holds an equal concentration of captivity and release sites as Santa Ana, but the focalization of 

abductions there are much lower. A noteworthy observation is that the concentrations of 

captivity and release sites remained similar within these variations. 

<Insert Table 1 About Here> 
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A similar pattern is observed at the municipal level. The results produced using local 

Moran’s I, revealed that abduction, captivity, and release sites presented comparable spatial 

clusters, with slight variations. Figure 2 shows that all location types had prominent spatial 

concentrations in El Salvador’s central region, that includes municipalities in and adjacent to San 

Salvador, the department with the highest concentration of abduction, captivity, and release 

locations. For some municipalities, the concentration of captivity and release sites was similar, 

but the concentration of abductions was not. Soyapango and Mejicanos, both located proximate 

to San Salvador, El Salvador’s capital city, were classified as Low-High outliers for abduction 

locations, but labelled as High-High municipalities for both captivity and release sites. Similarly, 

Suchitoto, Tonacatepeque, and Soyapango, that are not found to be statistically significant in the 

abduction site analysis, are found to have high concentrations for the captivity and release of 

kidnapping victims. Other municipalities, however, show differing agglomerations for captivity 

and release sites. Nejapa, that was classified as a Low-High outlier for release locations, and 

Ilopango, San José Juayabal, Panchimalco, and Antiguo Custatlán, classified as high 

concentration municipalities, are not found to hold statistical significance for captivity sites. 

Likewise, Santa Tecla and Santo Tomás, found to be high cluster municipalities for captivity 

locations, are not found to be statistically significant for release sites.  

<Insert Figure 2 About Here> 

The eastern region of El Salvador held high concentration for all location types in the 

department of Usulután, that showed a similar dynamic. Jiquilísco was identified as a high 

concentration municipality across abduction, captivity, and release sites. However, Puerto El 

Triunfo and Usulután are only found to be high concentration locations for captivity and release 

sites. Additionally, Ozatlán is classified as a High-High municipality only for captivity locations. 
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A third cluster of high concentration municipalities is identified in El Salvador’s western region, 

where a slightly different pattern emerges. Abduction locations reported high concentrations only 

in one municipality: Santa Ana. Release sites also show high concentration in this location, but 

in neighboring Coatepeque and San Pablo Tacachico as well. Captivity sites, conversely, are 

only found to have high concentration in San Pablo Tacachico.   

 The results obtained by Andresen’s point pattern test provide results consistent with these 

findings. The departmental and municipal distributions of abduction, captivity, and release sites 

are similar, but the similarities are stronger between captivity and release locations. As detailed 

in Figure 3 the test reveals that the proportion of captivity and release sites are both higher than 

the proportion of abduction locations in four departments (Ahuchapán, Chalatenango, San 

Vicente, and Morazán) and lower in one (La Libertad). Conversely, the proportion of captivity 

sites is significantly different than that of release sites only two departments (Cuscatlán and La 

Unión). The similarity index for departmental distribution is higher when contrasting captivity 

and release sites (0.857) than when the distribution of abduction sites is compared to the 

distribution of captivity (0.643) and release locations (0.643). 

<Insert Figure 3 About Here> 

At the municipal level, the test produced similar, but more moderate results (see Figure 

4). The procedure indicate that the proportions of captivity and release sites are significantly 

lower at twenty municipalities (Ahuachapán, Acajutla, El Congo, Nueva Concepción, Colón, San 

Salvador, San Marcos, Nejapa, Aguilares, San Pedro Masahuat, Santiago Nonualco, Tecoluca, 

Jiquilisco, Santa María, El Tránsito, Carolina, El Divisadero, Corinto, and Santa Rosa de Lima) 

and higher at other seven (Juayua, San Juan Opico, Ayutuxtepeque, Guazapa, Soyapango, 

Cojutepeque, and Puerto El Triunfo). The proportions of captivity and release locations are 



20 
 

significantly different at a relatively smaller number of municipalities. The test indicates that 

twenty-one municipalities exhibited differences of statistical significance (Chalchuapa, Santa 

Ana, San Pablo Tacachico, Santa Tecla, San Salvador, Nejapa, El Paisnal, Guazapa, Mejicanos, 

Ciudad Delgado, Ilopango, Soyapango, San Martín, Santo Tomás, Suchitoto, San Pedro 

Perulapán, Ilobasco, San Dionisio, San Rafael de Oriente, El Carmen, and Pasaquina). The 

similarity index is moderately higher when contrasting the municipal distributions of captivity 

and release sites (0.916), than when the distribution of abduction locations is compared to that of 

captivity (0.878) and release sites (0.874). 

<Insert Figure 4 About Here> 

 

Distances Between Related Sites 

The central tendency and dispersion measures for the distances between abduction, captivity, and 

release locations indicate that there is an unequal spatial distribution among related kidnapping 

sites. Specifically, results detailed in Table 2 show that the mean and median distances between 

abduction and both captivity (M = 12.8, Mdn = 6.5) and release (M = 12.8, Mdn = 6.6) sites, are 

longer than the mean (M = 4.6) and median (Mdn = 2.5) distances between captivity and release 

sites. Wilcox Signed-Ranks tests indicate that these differences hold statistical significance. The 

results establish that the distance between captivity and release locations tend to be shorter that 

the distance between the place of abduction and the locations where the victim is held hostage (Z 

= -4.193, p = .000) and released (Z = -3.37, p = .001).   

<Insert Table 2 About Here> 

The unequal spatial agglomeration of site types remains across different settings, with 

captivity and release locations being the closest points. The median distance between these two 
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locations is the shortest, regardless of the type of context (urban or rural) in which site types 

occurred—see Figure 5. However, captivity and release locations are farther apart for 

kidnappings completely executed in rural areas and those that involved mixed settings. A 

Kruskal-Wallis H test shows that these differences are statistically significant, χ2 (2) = 10.415, p 

= .005. Differences derived from site type setting combinations are also observed for the median 

distance between release and abduction locations and the total median distance, with locations 

being closer for kidnappings solely perpetrated in urban areas and longer for cases that involved 

multiple settings. Interestingly, the difference between median distances among abduction 

locations and both captivity and release sites is shorter in kidnappings in which all sites are in 

either rural or urban places, suggesting that, in these cases, locations are more spatially 

concentrated.      

Bi-variate Spearman’s rank order correlations indicated that there is no statistically 

significant association between the distance from captivity locations to the release sites and the 

distances between those locations and the place of abduction (see Table 3). There is, however, a 

statistically significant and positive relationship between the distances from the abduction 

location to where victims are held hostage and, also, to where they are set free (rs= .774, p < 

0.01), suggesting that kidnappings that involve greater distances between abduction and captivity 

sites also tend to involve longer distances between abduction and release sites. Consistent with 

this finding, longer total distances are statistically significantly associated with longer distances 

between all sites, but this association is strongest for the distances between the abduction and 

both the captivity (rs = .881, p < 0.01) and release locations (rs = .812, p < 0.01). Increases in 

distances covered by kidnappings, therefore, are mainly driven by longer distances between 

abduction and the other locations.  
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The examination of the angles created at the intersection of the straight lines joining the 

abduction location with the place of captivity and where the victim was set free, reveal an 

interesting spatial dynamic among sites. Wider angles showed a statistically significant 

association with shorter distances between the place of abduction and both the release (rs = -.576, 

p < 0.01) and captivity locations (rs = -.439, p < 0.01), and with overall shorter total distances (rs 

= -.235, p < 0.05). Conversely, narrower angles are associated with longer distances between 

captivity and release sites (rs = .705, p < 0.01). This suggests that when release and captivity 

locations are further away from the place of abduction, they tend to be in the same general 

direction from it, and when they are closer to the abduction location they tend to be in opposite 

directions and, additionally, this involves greater distances between the places of release and 

captivity. 

 The amount of ransom paid to kidnappers is associated with the distance between release 

and captivity sites, and with the angle between the straight lines that joined these two locations 

with the place of abduction. Specifically, higher ransom amounts show a statistically significant 

relationship with greater distances between the locations where victims are held hostage and 

where they are released (rs = .536, p < 0.01). Similarly, cases in which the ransom amount did 

not vary much during negotiations and the amount that is ultimately paid to offenders differed 

less from the amount that is initially demanded, are associated with longer distances between 

captivity and release sites (rs = .507, p < 0.01).    

<Insert Table 3 About Here> 

 

Discussion 
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The results produced by the analysis of spatial distributions and concentrations of abduction, 

captivity, and release sites, revealed a consistent pattern that prevailed across the different levels 

of geographical resolution that were examined in this paper.  All location types shared similar 

spatial patterns, but there were moderate differences that indicated that the spatial configurations 

of captivity and release sites were more strongly related and slightly differed to the geographical 

patterns shaped by the places where victims were seized.  These findings are in line with what 

has been postulated and suggested by previous research. 

Results revealed that abduction sites, like in other studies (Marongiu and Clarke, 1993; 

ONC, 2011; Pires et al., 2014; Stubbert et al., 2015), were geographically concentrated. The 

similarity found between municipal concentrations and distributions of all site types suggests that 

victims tend to be held captive and set free in locations relatively near abduction sites. However, 

the results obtained by the analysis of distances indicated that, within these general geographical 

coincidences, there are important distinctions in the spatial structure of abduction, captivity, and 

release sites for specific cases that exhibit higher levels of similarity between the last two 

location types. On average, both captivity and release sites tended to be at similar distances from 

abduction locations, and these distances were, on average, longer than the distance between the 

places where the victims were held captive and set free. This indicates that, as suggested by 

others before (Marongiu and Clarke, 1993; Wright, 2009; Aghedo, 2015), the choices of 

abduction locations are circumscribed by victims’ routine movement patterns and these tend to 

be in areas away from the places in which offenders feel comfortable. Consequently, once 

abducted, victims are transported to locations in which kidnappers feel they have some level of 

control and will not attract the attention of neighbors or authorities.  
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Although results show that this was the average scenario, further analysis suggested the 

existence of another, less common situation. When the angle created by the lines that joined 

abduction sites to the other two locations, was incorporated to the analysis an interesting 

relationship emerged. Results showed that when captivity and release sites were in opposite 

directions from the abduction location, the distances between those two sites tended to increase 

and, conversely, their distance to the place where the victim was seized and, additionally, the 

total distance covered by all sites, tended to decrease. This conveys a different situation in which 

the victim is abducted, held hostage, and set free within a relatively reduced radius in which the 

stronger similarity between captivity and release sites is depleted. This is consistent with the 

other scenario suggested by the literature, in which the place of abduction falls within areas 

where offenders feel comfortable, safe, and in control (Marongiu and Clarke, 1993; Moor, 2008; 

Yang et al., 2007).  

Additionally, longer distances between captivity and release sites were associated with 

larger ransom payments and smaller differences between ransom payments and ransom demands. 

Information about the ransom were included to assess the influence of complexity over the 

spatial structure of kidnapping sites. Higher ransom payments and smaller differences between 

demands and payments, were hypothesized to be associated with longer distances and indicative 

of more skilled offenders. Results revealed that longer distances between captivity and release 

sites were associated positively and significantly with the ransom measures in the analysis. As 

explained before, these locations are assumed to be in areas over which offenders exert some 

level of control. Consequently, longer distances between these sites would suggest a larger area 

of control, that is consistent with the literature suggesting that ampler mobility radius indicate 

more skills and, therefore, access to more lucrative crime opportunities (Morselli and Royer, 
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2008; Paoli, 2002). This assumption is further supported when the type of area were sites are 

located was included in the analysis. As shown in Figure 5, on average, the distance between 

captivity and release sites was highest in kidnappings that involved both rural and urban areas. 

The mixture of urban and rural settings suggests an ampler area of control, that is congruent with 

more proficient offenders and, thus, with higher ransom payments and effective negotiations.  

It is precisely this type of ransom kidnapping, that involves longer travelling distances 

between abduction, captivity and release sites that were impacted the most by some of the 

situational crime prevention measures that Salvadoran law enforcement commanders claim 

helped reduce the kidnapping crisis. According to police officials, implementing quick response 

protocols to lock down highways and roads near abduction sites after victims were seized and 

enacting laws that prohibited tinted car windows, that were used by offenders to transport 

victims securely, are among the measures that allowed authorities to control the ransom 

kidnapping epidemic (Ponce et al., 2005). Both measures increase the risk of transporting victims 

from abduction to captivity sites. The longer kidnappers had to travel, the longer they were 

exposed to the risk of running into police blockages and being identified by other drivers or 

pedestrians through clear windows. The attractiveness of the most lucrative crime opportunities, 

that involved longer travel distances, was eroded by affecting the level of perceived risk by 

offenders.   

Because of the limited size of the dataset we do not want to make too many claims 

regarding our results. However, some of these findings are instructive for what could be useful in 

not only future research, but investigations of ransom kidnappings. It is clear that even though 

we have a limited size dataset, geographical patterns are present, showing the usefulness of 

environmental criminology and its associated methods in the analysis and investigation of 
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ransom kidnappings. Even intuitive results are instructive to have empirical confirmation: all 

urban locations have shorter distances but urban-rural mixed locations have longer distances. 

The former is intuitive because urban areas have more places where kidnappers are likely to have 

control and the latter is intuitive because increased distances are necessary to move from rural to 

urban areas and vice versa. Any information along these lines of knowing where the victim has 

spent their time just before the kidnapping, who the kidnappers are and if they are known to 

operate in particular types of areas, or any other characteristics of the kidnapping that could give 

an indication of spatial characteristics could be interesting in the context of an investigation. For 

example, if there are known aspects of the kidnapping that provide spatial information, that 

information could be used to guide high priority search areas similar to a geographic profiling 

approach. This may lead to a more efficient allocation of resources in kidnapping investigations 

and quicker and more successful investigations. 

 

Conclusion 

Although the current paper provides useful insights to better understand ransom kidnappings, it 

is important to acknowledge certain limitations that need to be addressed by future research on 

the subject. An important contribution of this investigation was the incorporation of captivity and 

release sites to the spatial analysis of ransom kidnappings. However, future studies need to add 

more locations to refine our level of understanding of the complex crime commission process 

that this offence entails.  

Because of the limited size of our dataset we were limited in our ability to make more 

causal statements regarding the patterns we have identified. Datasets with more observations 

(incidents and their corresponding locations) would allow for a more in depth understanding of 
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these patterns. This specifically would allow for the use of inferential statistical methods 

considering control variables to better identify the independent effects of explanatory variables 

on spatial outcomes that relate to ransom kidnapping. Moreover, information regarding the type 

of ransom kidnapping, the length of time victims are held, the locations of where ransoms are 

delivered and where victims and offenders reside, would help enhance the results obtained by the 

present analysis. Similarly, future investigations should examine the influence of victim and 

offender characteristics in the spatial structure of ransom kidnappings.  

Despite these limitations, the results obtained in this study highlight the relevance of 

utilizing a spatial approach in the empirical investigation of ransom kidnappings. We have used 

nonparametric statistical methods and statistical methods that do not allow for the controlling of 

other factors because of the limited size of our dataset, but the spatial patterns we have identified 

are instructive. These analyses demonstrate the utility of environmental criminology’s theoretical 

constructs to understand and explain the spatial structure of abduction, captivity, and release sites 

in ransom kidnappings. Specifically, victims’ routine movement patterns were found to influence 

the general distribution and concentration of all site types and their overlap with kidnappers’ 

areas of control were found to be crucial determinants in shaping the spatial distribution of 

locations related to specific cases. 
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Figure 1. Ransom kidnappings perpetrated in El Salvador 1997-2006. 
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Figure 2. Cluster and Outlier Analysis for abduction, captivity, and release sites in ransom 
kidnappings. 
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Figure 3. Results produced by Andresen’s Point Pattern Test for departmental distributions of 
abduction, captivity, and release sites. 
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Figure 4. Results produced by Andresen’s Point Pattern Test for municipal distributions of 
abduction, captivity, and release sites. 
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Figure 5. Median Distances Among Sites Types in Urban and Rural Settings. 
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Table1. Geographical distribution of kidnapping abduction, captivity, and release sites (N=79) 

Department Abduction (%) Captivity (%) Release (%) 

Ahuachapán 2.5 0.0 0.0 

Cabañas 1.3 1.3 1.3 

Chalatenango 5.1 2.5 2.5 

Cuscatlán 6.3 5.1 7.6 

La Libertad 3.8 8.9 8.9 

La Paz 3.8 2.5 2.5 

La Unión 2.5 3.8 2.5 

Morazán 2.5 1.3 1.3 

San Miguel 6.3 6.3 7.6 

San Salvador 38.0 39.2 36.7 

San Vicente 1.3 0.0 0.0 

Santa Ana 7.6 8.9 8.9 

Sonsonate 5.1 5.1 5.1 

Usulután 13.9 15.2 15.2 

 
 
  



40 
 

Table 2. Central Tendency and Dispersion Measures for Distances Among Site Types 
(kilometers) 

Measures 

Abduction to 

Captivity 

Captivity to 

Release 

Release to 

Abduction 

Mean 12.8 4.6 12.8 

Median 6.5 2.5 6.6 

Minimum 0.1 0.0 0.0 

Maximum 62.4 31.6 63.1 

Standard deviation 15.3 5.6 15.0 
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Table 3. Bi-variate Spearman’s Rank Order Correlations for Distances Among Sites and Ransom 

 
Variable 1 2 3 4 5 6 

1 Abduction-captivity distance 
      

2 Captivity-release distance -0.045 
     

3 Release-abduction distance .774** 0.024 
    

4 Total distance .881** .345** .812** 
   

5 Paid ransom -0.008 .536** 0.144 0.199 
  

6 Paid ransom/ransom demand -0.095 .507** -0.016 0.131 .732** 
 

7 Abduction vertices’ degrees  -.576** .705** -.439** -.235* .332** .332** 

**Correlation is significant at the 0.01 level (2-tailed). 

*  Correlation is significant at the 0.05 level (2-tailed). 

 
 


