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ABSTRACT ARTICLE HISTORY

Rural arsonists are responsible for a significant part of fires that Received 22 April 2022

cause environmental and community damage. Despite its Accepted 7 February 2024

prevalence in several countries, few studies have examined the

characteristics and typologies of rural arsonists, contributing to R ; )
- : . ural arson; machine

the continuing lack of awareness of rural crime. Therefore, this learning; typology;

study identifies the discriminant characteristics of rural arsonists classification system

and develops a typology of the criminal patterns associated with

this rural crime. For this purpose, the sociodemographic and

psychosocial characteristics, criminal behaviour and crime scene

information of 450 rural arsonists’ criminal records were analysed.

Findings indicate that 61% of rural arsonists had mental health

and alcohol problems. However, compared to previous literature,

most were older adults (M =45.64; SD=16.02), had no criminal

record (66%) and were employed (54%). By focusing on

overcoming the limitations of previous typologies, the current

one has been improved conceptually and methodologically,

resulting in the classification of rural arsonists into three groups:

Expressive — Mental Health Problems (39%), Expressive — Alcohol

Consumption (38%), and Instrumental — Socially Adjusted (23%).

This study enhances the comprehension of rural crime and

establishes the groundwork for future research in the field by

increasing knowledge of the characteristics of Portuguese rural

arsonists and assisting criminal investigations.

KEYWORDS

Introduction

The number of deliberately set fires per 100,000 population varies from 40 to 200, accord-
ing to Gannon et al. (2022). The deliberate setting of a fire to cause damage to property
and personal belongings (Barrowcliffe & Gannon, 2015; Fritzon, 2015), resulting in arrests,
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charges, or convictions for deliberate firesetting (Douglas et al., 2013), is defined as arson.
Although diverse jurisdictions use different legal definitions to describe this crime (Gannon
& Pina, 2010), arson is a serious offence with multiple consequences for communities and
the environment (Stanley, 2013). In addition, compared to starting a fire in an urban
setting, starting a fire in a rural area may be related to different behavioural, psychological,
and motivational characteristics. It is not always possible to confirm these distinctions, as
rural crime is rarely studied independently of urban crime (Donnermeyer et al., 2006, 2013).
However, the opportunities to start a fire differ in both settings (e.g. environmental and
wildlife crime, cf. Ceccato & Abraham, 2022) and fires ignited in rural areas result in high
financial, human, and environmental costs (e.g. Elvan et al., 2021; Sistema de Seguranca
Interna, 2020; Smith et al., 2014). Thus, it is essential to analyse deliberate firesetting in
rural areas separately from urban ones to identify the specific characteristics of arsonists,
their motivations and define classifications and intervention programmes (Willis, 2005).

The act of setting fires in forests, bushes, agricultural land, or pastures is known as
forest firesetting, rural arson, or bushfires (Bush Fires Act, 1954; Cozens & Christensen,
2011; Incendio Forestal, 1995; Incéndio Florestal, 1995; Vélez, 2003). Approximately 50%
to 95% of rural fires are deliberately set (Doley et al., 2015; Elvan et al., 2021; Greenpeace,
2008; San-Miguel-Ayanz et al., 2012). In Australia, over 60,000 bushfires are registered
annually, almost half of which are deliberately set, resulting in millions of dollars spent
annually (Smith et al., 2014; Stanley, 2013). In Portugal, over 100,000 cases of arson
were reported in a decade (Estatisticas da Justica, 2021; Sistema de Seguranca Interna,
2020), of which 86,503 were in rural areas, resulting in approximately 8,000 cases of
rural arson per year and over two million acres burned (Sistema de Seguranca Interna,
2020). Although many rural and urban arson offences are reported yearly in several
countries, detention rates for these crimes are low (Barrowcliffe & Gannon, 2015;
Sistema de Seguranca Interna, 2020). To illustrate this problem in the rural setting, Portu-
gal registered 5,908 cases of rural arson in 2020, of which only 2% resulted in detention or
arrest (Estatisticas da Justica, 2021). A similar scenario can be found in other countries (e.g.
Turkey, Elvan et al., 2021; Australia, Stanley, 2013; and Spain, Alvarez et al., 2017).

Rural crime is theoretically underdeveloped and rarely studied, either independently or
in comparison to urban crime (Donnermeyer et al., 2006, 2013). Additionally, not many
studies identify the psychological characteristics of rural arsonists (Ducat & Ogloff, 2011),
highlighting the importance of analysing their characteristics separately from urban arso-
nists (Gannon et al.,, 2022). Furthermore, there is also a lack of classification systems that
take into account the rural setting. Therefore, this study improves some methodological
aspects of the classification systems by using a conceptual approach to gather information
and select relevant variables that characterise rural arson based on the psychosocial
characteristics and criminal patterns of the offenders in the Portuguese context.

Rural arsonists characteristics

In general, arsonists can be distinguished from other offenders by several psychological
functioning characteristics, including fire-related factors, emotional/self-regulation, and
self-concept issues (Gannon et al.,, 2022). For instance, psychiatric history/mental disorder
is present in a disproportional way in arsonists (Anwar et al., 2011; Burton et al,, 2012;
Ellis-Smith et al., 2019; Gannon & Pina, 2010; Gannon et al., 2012a; Fritzon & Miller,
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2016; Morewitz, 2019; Soeiro & Guerra, 2014; Wyatt et al., 2018), compared to other
offenders (e.g. Anwar et al., 2011; Ducat et al., 2013a; Ducat et al., 2013b; Enayati et al.,
2008). Among female and male arsonists, learning disabilities (Burton et al., 2012;
Enayati et al., 2008) and schizophrenia (Anwar et al, 2011; Burton et al, 2012; Long
et al.,, 2015) are two of the most prevalent mental disorders. Moreover, one-third of arso-
nists may have a personality disorder (Sambrooks et al., 2021), such as antisocial person-
ality disorder (Enayati et al., 2008; Gannon et al, 2022; Koson & Dvoskin, 1982;
Nanayakkara et al., 2015; Repo & Virkkunen, 1997; Tyler & Gannon, 2012) and borderline
personality disorder (Ducat et al., 2013b; Gannon et al., 2022; O Ciardha et al., 2015). Com-
pared to other offenders, some studies suggest that arsonists have a higher prevalence of
personality disorders (e.g. Bradford, 1982; Ritchie & Huff, 1999). In addition, mental dis-
orders are highly associated with comorbid alcoholism among recidivist arsonists (Lind-
berg et al., 2005). The abuse of substances by arsonists, particularly alcohol, is
commonly reported in the literature (e.g. Burton et al.,, 2012; Jayaraman & Frazer, 2006;
Ritchie & Huff, 1999; Rix, 1994) and is considered one of the risk factors for arson
(Burton et al., 2012). However, research has also yielded inconsistent findings. For
example, evidence suggests that arson offenses are primarily committed by adolescents
and young adults (e.g. Burton et al., 2012; Caudill et al., 2012; Gannon & Pina, 2010; Mor-
ewitz, 2019), but it also suggests that older individuals commit a significant number of
these offenses (e.g. Butler & Gannon, 2021; Gannon et al., 2012a; Nanayakkara et al.,
2020), particularly in rural areas (e.g. Soeiro & Guerra, 2014; Sotoca et al., 2013). These
studies indicate the existence of some specific characteristics of rural arsonists. It is
crucial to develop further studies on the specificity of these offenders, taking into
account the setting (rural or urban) as a differentiating variable (e.g. Gannon et al., 2022).

Research focusing on the characteristics of rural arsonists is scarce. Until now, findings
on these rural offenders show that most are male (Muller, 2009; Soeiro & Guerra, 2014)
and have alcohol abuse and mental disorder (Soeiro & Guerra, 2014). The motivation
for offending is often expressive (e.g. excitement, attention-seeking, Soeiro & Guerra,
2014; Willis, 2005). However, it can also be instrumental, such as land clearing (Salvador,
2016; Varma, 2003), protesting against land use or state environmental regulations
(Holmes, 2007; Kull, 2004), and making a profit (Willis, 2005).

Based on Cohen et al. (1981) definition, the act of setting a fire as a sole ‘reward’ is
identified as expressive motivation, whereas setting a fire as a means to gain something
or achieve an external goal (also corroborated by Hennessey et al.,, 2015) is described as
instrumental motivation. Therefore, expressive motivation includes anger/rage, revenge/
vengeance, excitement, pleasure, and/or attention-seeking (e.g. Barrowcliffe & Gannon,
2015; Bradford, 1982; Canter & Fritzon, 1998; Douglas et al., 2013; Gannon & Pina, 2010;
Kocsis & Cooksey, 2002; Lamon & Haas, 2003; Prins et al., 1985; Rix, 1994; Willis, 2005).
On the other hand, instrumental motivation includes setting fires for criminal reasons/
crime concealment, vandalism, work-related, or profit (Douglas et al., 2013; Inciardi,
1970; Mojtahedi et al., 2017; Prins et al., 1985; Rix, 1994; Willis, 2005). Although some of
these studies highlight an instrumental purpose for setting a fire, setting a fire in rural
areas is typically associated with psychological motives rather than material or political
rewards (Ducat & Ogloff, 2011). These studies indicate the existence of some specific
characteristics of rural arsonists. It is crucial to develop further studies on the specificity
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of these offenders, considering the setting (rural or urban) as a differentiating variable
(e.g. Gannon et al., 2022).

Challenges in classifying rural arsonists

Classification systems or typologies are necessary ‘to make sense of the patterns that
characterise criminal offending’ (Schmalleger, 2013, p. 282). For several years, some
classification systems have attempted to define the individual, psychological and criminal
characteristics of arsonists. Previous research has proven that arsonists have hetero-
geneous characteristics which result in their organisation into different groups of arso-
nists (Bradford, 1982; Canter & Fritzon, 1998; Hewitt et al., 2021; Inciardi, 1970; Kocsis
et al, 1998). Many of these classification systems characterise the arsonist’s motivation
(e.g. Bradford, 1982; Canter & Fritzon, 1998; Hewitt et al.,, 2021; Inciardi, 1970; Kocsis
et al., 1998), mental disorders (e.g. Lewis & Yarnell, 1951; Rix, 1994) and criminal behav-
iour, as well as the analysis of the crime scene (e.g. Canter & Fritzon, 1998; Hewitt et al.,
2021; Kocsis et al., 1998). However, there are some limitations to the methodology and
nature of these typologies. The difficulty in comparing different classification systems
for deliberate firesetting is due to the selection of different methods and variables
across studies (cf., Tyler & Gannon, 2021). For example, arsonists may have multiple
and overlapping motivations for setting fires, contributing to the inconsistency and sub-
jectivity in grouping variables and dimensions when developing the typologies
(cf., Hewitt et al., 2021). Nevertheless, a combination of theoretical, empirical, and statisti-
cal approaches could address some of these methodological concerns (Tyler & Gannon,
2021). Furthermore, most classification systems studies do not present information on
the setting of the fire (i.e. urban or rural). However, those that do, they include rural arso-
nists in a single small group and compare them disproportionately to a larger number of
urban arsonists (e.g. Inciardi, 1970; Kocsis et al., 1998; Kocsis & Cooksey, 2002).

Three classification systems can be found in the literature to characterise rural arso-
nists. Willis (2005) proposed a five-group theoretical typology based on the motivations
of bushfire arsonists: Excitement (when arsonists set a fire to relieve excitement or
boredom relief), Attention Seeking (associated with the need for pleading and heroism),
Gain (fire set for a specific purpose, mainly for material gain), No Apparent Motivation
(when the arsonist have a mental illness) and Mixed Motives (when the arsonist have
two or more motivations mentioned before). However, there is no further characterisation
of these offenders, limiting the knowledge about their psychosocial and behavioural
characteristics.

Soeiro and Guerra (2014) developed a Portuguese behavioural data-driven classifi-
cation (cf. Tyler & Gannon, 2021) based on Canter and Fritzon’s typology (1998). It is
based on the technique of criminal profiling, taking into account variables such as socio-
demographic and psychological characteristics, criminal behaviour and crime scene infor-
mation. Four main patterns of criminal behaviour were identified in a sample of 452 rural
arsonists: Instrumental-Retaliatory (motivated by anger, revenge or family problems and
alcohol consumption), Instrumental-Benefit (motivated by the benefits of obtaining
material rewards, money or other benefits), Expressive-Clinical (psychiatric and alcohol
problems) and Expressive-Fire Attraction (motivated by attraction to fire and related activi-
ties such as helping firefighters). As the typology resulted from an exploratory study that
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collected data based on risk factors highlighted in the arson literature, the variables used
in the typology were not specifically discriminative for rural arson (e.g. gender was
included as a representative variable for rural arson, albeit the transversal fact that
most offenders are predominantly male despite the crime, cf., Nicholls et al., 2015).

Lastly, through the study of 117 rural arsonists, Sotoca et al. (2013) established a typol-
ogy with five groups based on the type of rural area burned: Rancher (may have a criminal
record and are motivated by revenge or punishment), Forest (have a low level of edu-
cation, are motivated by the hostility towards feel against the owner of the rural area,
and have alcohol consumption abuse), Road Forest (unemployed arsonists, have sub-
stance/alcohol abuse, and are motivated by revenge) and Agricultural Hunting (work in
the agricultural sector or are unemployed, have substance abuse and a criminal history
related to arson, and they are motivated by profit). Using a similar approach to the
study by Soeiro and Guerra (2014), this typology analysed sociodemographic, psychoso-
cial, and criminal behavioural characteristics and crime scene information. However, it
focused more on the type of rural area (e.g. forest) rather than the criminal behaviour
of rural arsonists. In addition, some groups did not report the motivation for setting
the fire, representing the conceptual limitation of this typology, and contributing to
the aforementioned methodological problems.

Rural crime is a relevant topic that has received limited attention (cf, Donnermeyer
et al., 2006, 2013). Given the shortcomings of the literature on rural arsonists, the
current study aims to identify the characteristics of Portuguese adults arrested for rural
arson and to develop an updated typology that overcomes the limitations of previous
ones (e.g. Soeiro & Guerra, 2014). Through this analysis, this study aims to elaborate a stat-
istical data-driven typology of rural arson based on the literature review about arson
(cf., Tyler & Gannon, 2021). To achieve this, the current study will 1) present the Recidivism
Risk Factors of Rural Arson checklist based on the arson literature review to gather infor-
mation about rural arsonists; 2) provide a descriptive characterisation of rural arsonists by
evaluating their sociodemographic, psychosocial, criminal behaviour and crime scene
information, thus increasing the knowledge about the characteristics of these rural
offenders; 3) determine how many groups of rural arsonists exist by analysing a set of vari-
ables and clustering them to distinguish within-group differences, which contributes to
the development of an improved typology of rural arsonists. With updated methods
that should benefit further research in this area, this study provides insight into the
characteristics of rural arsonists in the Portuguese context, improving the study of rural
crime and assisting criminal investigations.

Method
Data characterization

The current study sample included 450 criminal cases of rural arson arrested by the Por-
tuguese Judicial Police between 2015 and 2020. In the Portuguese jurisdiction, rural arson
is typified as ‘anyone who causes a fire on land covered with forest, including woods, or
pasture, bush, spontaneous plant formations or in agricultural land, on their own property
or that of others ...’ (Incéndio Florestal, 1995, Act 274°), which differs from the definition
of urban arson: ‘anyone who causes a major fire, in particular by setting fire to a building,
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structure or means of transport, thereby creating a danger to the life or physical integrity
of others or to the property of others of high value'. (Incéndios, explosées e outras con-
dutas especialmente perigosas, 1995, Act 272°). Hence, in the present study, we have only
included the criminal cases typified by the Act 274° (Rural Arson) of the Portuguese juris-
diction. Regarding the distribution of these cases across years, 12% were in 2015 (n=52),
20% in 2016 (n =90), 24% in 2017 (n=110), 13% in 2018 (n =57), 12% in 2019 (n = 54) and
19% in 2020 (n = 87).

Measures

The Recidivism Risk Factors of Rural Arson Checklist (IPJCC, 2015) is a multiple-choice check-
list with 23 variables designed to assist police officers in gathering information about rural
arsonists. Based on a review of the literature on arsonists (e.g. Canter & Fritzon, 1998;
Douglas et al., 2013; Gannon et al.,, 2012b; Gannon & Pina, 2010), it is divided into four
main sections as presented in Table 1: 1) sociodemographic characteristics (e.g. sex,
age); 2) psychosocial characteristics (community and family integration, and presence
of alcohol consumption problems / mental health problems); 3) criminal behaviour (e.g.
criminal record, relationship with the owner of the rural property); 4) crime scene charac-
teristics (e.g. type of rural area burned, type of ignition). Given the limitations of motive-
based typologies, we operationalised the ‘Motivation’ variable as ‘Expressive Motivation’,
Instrumental Motivation’ or ‘Both’ (i.e. to include situations where arsonists had mixed
motives for setting a fire).

Procedure

As part of their work, police officers from all Portuguese Judicial Police departments in
Portugal, including the Azores and Madeira, interviewed the arrested rural arsonists to
collect information for scientific investigation purposes. Subsequently, these police
officers completed the Recidivism Risk Factors of Rural Arson checklist (IPJCC, 2015) and
sent it to the Psychology Department of the Institute of Judicial Police and Criminal
Sciences (IPJCC). The psychologists in this department exported each checklist to the
confidential rural arson database for statistical analysis. The authors were allowed to
access and analyse the data for the purposes of this study, ensuring that the privacy
and confidentiality of the information was respected in accordance with the General
Data Protection Regulation (Regulation, 2016).

Statistical approach

Machine learning aims to leverage the automated potential of computing and the avail-
ability of datasets and information to produce mathematical models that help find pat-
terns or classify information, among other utilities (Helm et al., 2020). The present
study analysed variables that systematically characterise rural arsonists and their simi-
larities by using the clustering method. This methodology uses a set of generated clusters
to group individuals with similar patterns and act based on the groups’ characteristics
(e.g. sex, profession, marital status). It can also create groups with a minimal number of
variables as long as they are representative of the cluster (cf., Badillo et al., 2020).
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Table 1. Codification of the variables in the rural arson database.

Characteristics

Variables Names

Variables’ Values Categorization

Sociodemographic

Psychosocial

Criminal behaviour

Crime scene

Year
Sex
Age

Qualifications
Marital Status

Occupation

Community and Family
Integration

Mental Health or Alcohol
Consumption Problems
Criminal Record

Type of Substance Used at the
Time of the Crime

Motivation

Type of Motivation: Attention
Seeking

Type of Motivation: Revenge /
Rage

Type of Motivation: Boredom

Type of Motivation: Pleasure

Type of Motivation: Gains

Substance Abuse at the Time of
the Crime

Behaviour After Crime

Confession of the Crime
Relationship with the Victim

Coauthors

Type of Rural Area Burned: Bush

Type of Rural Area Burned:
Forest

Type of Rural Area Burned:
Pasture / Agricultural Field

Type of Ignition

Distance of Fire Set from
Offender’s House/Work

Number of fires set
Day of the Crime

1=2015; 2=2016; 3=2017; 4=2018; 5=2019; 6 = 2020

1=Male; 2 =Female

1 =29 years old or younger; 2 =30 to 39 years old; 3 =40-59
years old; 4 =60 years old or older

1 = No qualifications/Primary School; 2 = Middle school;
3 =High School; 4 = Higher Education

1 =Single; 2 = Married; 3 = Divorced; 4 = Domestic Partnership
5 =Widowed

1 =Unemployed; 2 = Agricultural or forestry workers;
3 =Services and sales workers; 4 = Craft and related trades
workers; 5 = Industry workers; 7 = Retired; 8 = Students;
9 = Firefighters; 10 = Others

1 = Dysfunctional Family; 2 = Difficulty in Integrating
Community; 3 = Lives with the Family; 4 = Lives with Parents;
5= Lives Alone; 6 = Lives in an Institution; 7 = Various

1 = Without; 2 = Alcohol Consumption Problems; 3 = Mental
Health Problems; 4 = Both

1 = Without; 2 = Previous Arson Convictions; 3 = Previous
Convictions for Other Crimes; 4 = Other (e.g. Suspect)

1 = Alcohol; 2 = Drugs; 3 = Medicine; 4 = Various

1 = Expressive; 2 = Instrumental; 3 = Both
1=Yes; 2=No

1=Yes; 2=No

1=Yes; 2=No
1=Yes; 2=No
1=Yes; 2=No
1=Yes; 2=No

1 = Leaves the Crime Scene; 2 = Remains at the Crime Scene; 3
=Returns to the Crime Scene; 4 = Helps Extinguishing the
Fire; 5 = Various

1 =Does Not Confess; 2 = Confesses

1 = Unknown; 2 = Acquainted; 3 = Neighbor; 4 = Family
Member; 5 = Friend; 6 = Own; 7 = Various

1=No; 2=VYes

1=Yes; 2=No

1=Yes; 2=No

1=Yes; 2=No

1=Simple (e.g. lighter); 2 =Complex (e.g. bomb)

1 =Close to the Arsonist’s House; 2 = Close to the Arsonist’s
Workplace; 3 = Far from the Arsonist’s House; 4 = Close to the
Arsonist’s House/Workplace; 5 = Others

1=0ne; 2=Two or more

1=Working Days; 2 = Weekends; 3= Both

This study used the clustering method, k-modes, proposed by Huang (1997). We aimed
at clustering categorical data by matching a dissimilarity measure, using modes to rep-
resent cluster centres, and updating modes with the most frequent categorical values
in each iteration of the clustering process. The dissimilarity metric used for k-modes is
the Hamming distance from information theory. The algorithm worked as follows: 1) it
selected k unique objects randomly as the initial cluster centres (modes); 2) the distances
between each object and the cluster mode were calculated and then assigned to the
cluster whose centre is closest; 3) the process was repeated until all objects were assigned
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to clusters and 4) a new mode for each cluster was selected, and it was compared with the
previous mode. If the results were different, it was necessary to repeat the second step
(cf., Vos, 2013). The last step of the approach was determining the best value for k. To
achieve this, the number of clusters was assorted, with random initialisation and five
data points used to compute the mode of each cluster. A cost function was then
applied to each of the clusters obtained, computed as the sum distance of all points to
their respective cluster centroids. Finally, the iteration of k was chosen, where there is
an abrupt drop in the cost function value. This method provided the optimal value of k
for the current dataset. The last step of the analysis consisted of validating the population
elements within each cluster by observing their feature distribution.

The analysed dataset initially consisted of 23 categorical variables. Due to the challen-
ging circumstances of obtaining the information, two of these variables had 30% or more
missing values (i.e. dimension of the area burned, previous identification of the offender
by the police). Considering the data’s categorical nature, filling in the missing values with
methods such as the mode or interpolation would not be beneficial (cf,, Stavseth et al.,
2019). It would be cost-productive to interview each rural arsonist to gather the
missing information, especially when some criminal cases were already from 2015, there-
fore, there was no imputation of missing values to reduce bias, leading to the exclusion of
these variables for the current study and resulting in the analysis of 21 variables.

Results
The characteristics of rural arsonists

Sociodemographic information

Most arsonists were male (n =403, 89.6%), almost half of them were between 40 and 59
years old (n =210, 46.7%) (mean [M] = 45.64; standard deviation [SD] = 16.02) and single
(n=234, 53.9%). A low level of education was emphasised (i.e. no education or only
primary education level) (n =182, 40.2%). Most were employed (n =182, 54.4%), with a
significant proportion working in agriculture/forestry (n =84, 18.7%), although the rate
of inactivity was also noteworthy (n =193, 42.9%).

Psychosocial characteristics

In this sample, offenders usually lived with their families (n =134, 29.4%) and a small
number had known community integration difficulties or a dysfunctional family (n =45,
9.9%). In terms of mental health and alcohol problems, a small percentage of rural arso-
nists in this sample had no mental health or alcohol problems (n = 157, 34.4%). Therefore,
of the remaining 60.6% of available data (n = 276), most had alcohol problems (n =149,
32.7%), 21.1% had a mental disorder such as depression, schizophrenia, personality dis-
order, cognitive impairment or other (n = 96) and the remainder had both (n =31, 6.8%).

Criminal behaviour

Overall, only one fire was set before the arrest (n =367, 81.6%) (M =1.77; SD = 4.45) and
the motivation was often described as expressive (n =286, 63.6%), especially rage and/
or revenge (n =102, 33.2%). Half of rural arsonists did not know the owner of the property
they set fire to (n =225, 50%). A robust finding is that most offenders set the fire alone (n
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=411, 91.3%) and the fire was usually started near their home (n =346, 76.9%). After
setting the fire, most rural arsonists left the scene (n =307, 68.2%) but confessed to the
crime when questioned (n =304, 68.2%). Almost half of the sample had abused sub-
stances at the time of the crime (n=224, 49.8%), especially alcohol (n=199, 88.8%).
Finally, a substantial group of rural arsonists had no previous criminal record (n =303,
66.4%).

Crime scene information

Most cases of rural arson occurred on working days (n =305, 67.8%) and almost all fires
were started with a simple ignition (i.e. lighters, candles, matches, etc.) (n =419, 93.1%).
Usually more than one type of rural area was burned, such as forests (n =312, 47.6%)
and bushes (n =302, 46%) (see Table 2).

Development of the rural arson typology

Of the variables analysed using the k-mode clustering method, seven variables were dis-
criminative in characterising rural arsonists: Age, Qualifications, Occupation, Community
and Family Integration, Alcohol Consumption at the Moment of the Crime, Psychiatric
History or Alcohol Problems and Motivation. By considering the significant variables and
their categories within each cluster, it was possible to characterise three different clusters:
Expressive — Mental Health Problems (Cluster 1), Expressive — Alcohol Consumption
(Cluster 2) and Instrumental - Socially Adjusted (Cluster 3) (see Table 3).

Cluster 1 (Expressive — Mental Health Problems) comprised 38.9% (n=175) of the total
sample. It includes rural arsonists aged 29 or younger (n = 66; 37.7%), who generally had
middle school education (n=49; 27%) and were not employed (n=58; 33.1%). Most
offenders lived with their parents (n=73; 41.7%). Although most of these rural arsonists
did not report drinking alcohol at the time of the crime (n = 113; 64.6%), almost half of the
sample reported mental health problems (i.e. depression, schizophrenia, personality dis-
order, cognitive impairment or other problems, n = 82; 46.9%). Furthermore, the reported
motivation for intentionally setting fire was mainly expressive (n = 140; 80.9%).

Cluster 2 (Expressive — Alcohol Consumption) included 38.4% of the total sample (n=173).
Rural arsonists in this cluster were aged often aged between 40 to 59 years old (n=120;
70.6%), had low educational qualifications (on the primary school level) or no qualifications
at all (n=99; 57.2%) and were also unemployed (n =68; 39.3%). They typically lived alone
(n =80; 46.2%). The main highlight of this group was the presence of alcohol consumption
at the time of the crime in over 95% of the sample included (n = 165; 95.4%). Additionally,
these rural arsonists usually demonstrated previous problems with alcohol consumption
(n =134; 77.5%). Most of these offenders also had an expressive motivation to commit the
crime (n=139; 81.3%).

Finally, Cluster 3 (Instrumental - Socially Adjusted) comprised 22.7% of the total sample
(n=102) and was characterised by rural arsonists who were typically 40 to 59 years old or
older (n=75; 73.5%) and also had low to no qualifications (n = 45; 44.2%). Unlike the pre-
vious groups, most of these rural arsonists were more likely to be employed in agriculture
or forestry (n=37; 36.3%). Offenders in this group usually lived with their family (i.e.
spouse, children, etc.) (n=71; 69.6%). Many offenders in this group did not show any
alcohol consumption at the time of the crime (n=79; 77.5%). Rural arsonists in this
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Table 2. Characteristics of rural arsonists.

Variables Categories N %
Sex Male 403 89.6
Female 47 10.4
Age 29 years old or younger 84 18.7
30 to 39 years 75 16.7
40 to 59 years 210 46.7
60 years old or older 75 16.7
N/I 6 1.2
Marital Status Single 234 539
Married 108 24
Divorced 64 14.2
Domestic Partnership 17 3.8
Widowed 1 24
N/I 16 3.6
Qualifications No qualifications/Primary School 182 40.2
Middle School 109 24.2
High School 47 10.4
Higher Education 3 7
N/I 109 25.2
Professional Occupation Unemployed 134 29.8
Agricultural or forestry workers 84 18.7
Retired 59 13.1
Craft and related trades workers 54 12
Service and sales workers 40 8.9
Industry workers 18 4
Students 12 2.7
Firefighters 12 2.7
Others 27 6
N/I 10 2.2
Community and Family Integration Lives with the Family 134 29.4
Lives with Parents 101 221
Lives Alone 106 232
Lives in an Institution 14 3.1
Dysfunctional Family 36 7.9
Difficulty in Integrating the Community 9 2
Various 37 8.1
N/I 19 4.2
Criminal Record Without 303 66.4
Previous Convictions for Arson 79 17.3
Previous Convictions for Other Crimes 24 53
Other (e.g. Suspects) 43 94
N/I 7 1.5
Mental Health or Alcohol Consumption Problems None 157 344
Alcohol Consumption Problems 149 327
Mental Health Problems 96 21.1
Both 31 6.8
N/I 23 5
Number of Fires Set One 367 81.6
Two or more 74 16.4
N/I 9 2
Motivation Expressive 286 63.6
Instrumental 78 173
Both 86 19.1
Type of Expressive Motivation Revenge / Rage 102 33.2
Boredom 82 26.7
Attention-seeking 78 254
Type of Instrumental Motivation® Gains 164 100
Relationship with the Victim Unknown 225 50
Neighbor 77 17.1
Acquainted 59 13.1
Family Member 20 44
Own 19 42

(Continued)
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Table 2. Continued.

Variables Categories N %
Friend 7 1.6
Various 28 5.8
N/I 17 38
Coauthors No 411 91.3
Yes 36 8
N/I 3 7
Distance of Fire from Arsonist’'s House/Work Close to the Arsonist’s House 346 76.9
Far from the Arsonist’'s House 50 11.1
Close to the Arsonist’s Workplace 29 6.4
Close to the Arsonist’s House and Workplace 12 2.7
Others 10 2.2
N/I 3 7
Behaviour After Crime Leaves the Crime Scene 307 68.2
Remains at the Crime Scene 74 16.4
Returns to the Crime Scene 37 8.2
Helps Extinguishing the Fire 13 29
Various 11 24
Confession of the Crime Confesses 304 67.5
Does Not Confess 112 24.9
N/I 34 75
Substance Abuse at the Time of the Crime Yes 224 49.8
No 198 44
N/I 28 6.2
Type of Substance Used at the Time of the Crime Alcohol 199 44.2
Medicine 11 24
Drugs 3 1
Various 11 24
N/I 226 50
Day of the Crime Working Days 305 67.8
Weekends 124 27.6
Both 12 2.7
N/I 9 2
Ignition Simple (e.g. lighter) 419 93.1
Complex (e.g. bomb) 20 44
N/I 11 2.4
Type of Rural Area Burned® Forest 312 47.6
Bush 302 46
Pasture / Agricultural Field 42 6.4

Note: 2The only type of instrumental motivation reported in the checklist was gains; PMore than one type can be selected;
N/I = No Information

group differed from the others in having an instrumental motivation (e.g. work-related
motives such as land clearance) for the crime (n=74; 72.5%) and no mental health pro-
blems or previous alcohol problems (n =82; 46.9%).

Discussion

The purpose of this study was to identify the characteristics of adults arrested for rural
arson and develop a typology that overcomes the limitations of previous typologies. To
overcomes these limitations, in first place, we conducted a literature review of studies
on arson and rural arsonists to select the relevant variables to characterise this crime
and to develop a checklist to help police officers to gathering the information about
de sample’s cases. The Recidivism Risk Factors of Rural Arson Checklist allowed specific
information on rural arsonists to be collected and exported to the database used in
this research.
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Table 3. Representation of the variables within clusters.

Variables

Categories

Cluster 1 Expressive —
Mental Health Problems
(n=175; 38.9%)

Cluster 2 Expressive —
Alcohol Consumption
(n=173; 38.4%)

Cluster 3 Instrumental

- Socially Adjusted
(n=102; 22.7%)

Age

Qualifications

Profession

Community and Family

Integration

Alcohol Consumption
at Moment of the

Crime

Mental Health /
Alcohol
Consumption
Problems

Motivation

29 years or younger

30 to 39 years
40 to 59 years
60 years or older
No qualifications/
Primary School
Middle School
High School
Higher Education
Unemployed
Agricultural or
forestry workers
Service and sales
workers
Craft and related
trades workers
Industry workers
Retired
Students
Firefighters
Others
Dysfunctional
Family
Difficulty in
Integrating
Community
Lives with the
Family
Lives with Parents
Lives Alone
Lives in an
Institution
Various
Yes
No

None
Alcohol
Consumption
Problems
Mental Health
Problems
Both
Expressive
Instrumental
Both

n =66 (37.7%)
n=32(18.3%)
n=55 (32%)
n=21(12%)

n =38 (21.7%)

n =49 (27%)
n=28 (16%)
n =58 (33.1%)
n=21(12%)

=16 (9.1%)

n=41(23.4%)

n=73 (41.7%)
n=17 (9.7%)
n=12 (6.9%)

n=16 (9.1%)
n =44 (25.1%)

n=113 (64.6%)

n=57 (32.6%)
n=10 (5.7%)

n =82 (46.9%)

n=15 (8.6%)

n =140 (80.9%)

=2 (1.1%)
n=33 (18%)

n=7 (4%)
n=27 (15.6%)

n =120 (70.6%)

n=17 (9.8%)
n=99 (57.2%)

n =39 (22.5%)
n==6 (3.5%)

n =68 (39.3%)
n=26 (15%)
n=12 (6.9%)
n=34(19.7%)

n=17 (9.8%)

n=11 (6.4%)
n =22 (12.7%)

=6 (3.5%)

n=22(12.7%)

n=17 (9.8%)

n =280 (46.2%)
n=2(1.2%)

n=18 (10.4%)

n =165 (95.4%)

n=6 (3.5%)

n=15 (8.7%)

n =134 (77.5%)

=6 (3.5%)

n=15 (8.7%)

n=139 (81.3%)

n=2(1.2%)
n=32(17.5%)

n=11(10.8%)
n=16 (15.7%)
n =38 (37.2%)
n =37 (36.3%)
n =45 (44.2%)

(20.6%)
(12.7%)
(2.9%)
(7.8%)
n= 37 (36.3%)

n=21
=3
3
8

=12 (11.8%)
=6 (5.9%)

n=>5 (4.9%)
n=20 (19.6%)
n=15 (4.9%)
n=7 (6.8%)
n=15 (4.9%)

n=71 (69.6%)

n=11(10.8%)
n=9 (8.8%)

n=3(2.9%)
n=15 (14.7%)
n=179 (77.5%)

n =85 (83.3%)
n=>5 (4.9%)

=8 (7.8%)

1 (1%)

7 (6.9%)
4 (72.5%)
21 (20.6%)

|| ||
N

Note: The highest values in each category within clusters are represented in bold.

To develop an improved typology of rural arsonists, we analysed the variables col-
lected to identify those that categorised these offenders and clustered them using the
machine learning algorithm k-modes. By doing this, it was possible to create a mathemat-
ical model to find patterns and determine how many groups of rural arsonists exist. There-
fore, this study developed a method for clustering the variables that allow us to identify
the similar characteristics of rural arsonists while laying the groundwork for tools that
automatically classify individuals into domain-relevant classes related to previous
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research. The nature of this analysis allows this classification to be generalised to uniden-
tified rural arsonists, which is essential for a good classification system (Tyler & Gannon,
2021). Therefore, it is an essential resource for future research and criminal investigation
into rural arson, overcoming conceptual, empirical, and statistical limitations in the devel-
opment of rural arsonist typologies. (i.e. Soeiro & Guerra, 2014; Sotoca et al., 2013; Willis,
2005).

The main characteristics of rural arsonists in this study show that these offenders are
older than in most studies (e.g. Butler & Gannon, 2021; Nanayakkara et al., 2020), with
less than 20% of the sample aged 29 or younger. It may suggest that those living in
rural areas are typically older than those living in urban areas (e.g. Day et al., 2016). Fur-
thermore, it is not surprising that the majority of rural arsonists in this study were male,
given the prevalence of male offenders across crimes (e.g. Muller, 2009; Nicholls et al.,
2015; Soeiro & Guerra, 2014). However, studies suggest the existence of differences
between male and female arsonists, such as female arsonists not consuming psychoactive
substances or alcohol and having fewer mental health problems than their male counter-
parts (cf. Gannon & Pina, 2010; Nanayakkara et al., 2020). Therefore, a detailed study of
female arsonists in the rural setting would be pertinent. Regarding rural arsonists’ pro-
fessional occupation, 54% were professionally active, mainly employed in agricultural
or forestry jobs and craft-related trades. The rural arsonists that were professionally inac-
tive were mainly unemployed and retired. Given that 86% of the rural arsonists in the
current study started fires close to where they lived or worked, it is possible that in
some cases the fire was set during working hours. In addition, the possibility and acces-
sibility of reaching the target area is higher if the offender lives or works close to the area
(e.g. forest, agricultural land). Thus, rural arsonists who are agricultural or forestry workers
are at a higher risk of setting fires, especially during working hours, than arsonists with
other occupations. This supports the finding that specific criminal opportunities may
only exist in rural areas (cf., Ceccato & Abraham, 2022).

As for the psychosocial characteristics of rural arsonists, most had mental health or
alcohol problems. Previous research had already highlighted the prevalence of mental
disorders among arsonists (e.g. Anwar et al,, 2011; Burton et al,, 2012), and a large pro-
portion of rural arsonists in the current study also had mental health problems (e.g.
depression). Furthermore, given that alcohol consumption has been reported among
arsonists (e.g. Burton et al.,, 2012; Jayaraman & Frazer, 2006), it was also not surprising
that a significant proportion of rural arsonists had problems with alcohol consumption
and that almost half of the sample had abused substances at the time of the crime, par-
ticularly alcohol. Moreover, in this study, rural arsonists tended to live with their families,
and a small number had known difficulties in integrating into the community or had a
dysfunctional family. These findings are consistent with other studies of arsonists (e.g.
Burton et al., 2012; Ellis-Smith et al., 2019; Gannon & Pina, 2010; Hewitt et al., 2021; Mor-
ewitz, 2019) and rural arsonists (e.g. Soeiro & Guerra, 2014; Willis, 2005), suggesting that
some characteristics are transversal to the setting of the crime.

Over 65% of rural arsonists did not have a previous criminal record, contrary to other
arson studies (Burton et al., 2012; Ellis-Smith et al., 2019; Morewitz, 2019). Considering
that, in general, detention rates for arson are low (Barrowcliffe & Gannon, 2015), it is poss-
ible that some of these rural arsonists may have set fires that went unreported prior to
their arrest. Therefore, the number of reoffending arsonists may be higher than reported
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in these findings. In addition to the low reporting rates of crime in rural areas (cf., Donner-
meyer et al., 2006), there is a growing need for further research into the recidivism of rural
arsonists. The study of a sample of unapprehend rural arsonists could provide a more in-
depth perspective on this premise.

Most rural arsonists had an expressive motivation for setting the fire (especially for rage
or revenge), which is consistent with the literature (e.g. Canter & Fritzon, 1998; Rix, 1994;
Willis, 2005). Furthermore, this supports Ducat and Ogloff’s (2011) study that setting a fire
in rural areas is typically associated with psychological motives, especially considering the
presence of mental health problems in this sample. Moreover, half of the rural arsonists in
this sample did not know the owner of the property they set fire to and after setting the
fire, most left the crime scene but confessed to commit the crime when questioned. These
findings are similar to previous research on this subject (e.g. Barrowcliffe & Gannon, 2015),
confirm that most rural arsonists have mental health problems and that might trigger
their motivation and modus operandi for setting a fire (cf., Lamon & Haas, 2003).

One of the main findings of this study is the heterogeneity of the characteristics of rural
arsonists. This heterogeneity is represented by three distinct groups. The variables that
majorly differentiate them are mental health problems, alcohol consumption, and instru-
mental motivation. Considering the characteristics of the group with greater prevalence
(Expressive — Mental Health Problems), it is noteworthy that rural arsonists with mental
health problems tend to be younger than those from other groups. Therefore, it is poss-
ible that rural arsonists aged 29 or younger were more likely to report struggling with
mental health problems or having been diagnosed with a mental disorder than older
arsonists.

Moreover, most rural arsonists had a middle school education level higher than the
remaining groups. Considering the socioeconomic difficulties and unequal opportunities
in rural areas compared to their urban counterpart, several educational programmes have
been implemented to address these issues, particularly in attracting and retaining lear-
ners (e.g. Gardiner, 2008). Therefore, the fact that most of these rural arsonists lived
with their parents highlights the importance of further research that examines the
relationship between parental roles, education, and arson behaviour in rural areas.

The second group with higher prevalence (Expressive — Alcohol Consumption) reinforce
that rural arsonists with alcohol problems also have an expressive motivation for setting
the fire. It is known that dangerous alcohol use is higher in rural areas than in urban ones
(Friesen et al., 2022) and, in this group of rural arsonists, the misuse of alcohol can be con-
sidered in two ways: alcohol use at the time of the crime and generalised alcohol pro-
blems. The large majority of this group reported alcohol consumption at the time of
the offence, reinforcing the disinhibitory effect of alcohol (Bushman, 2002) on deliberate
firesetting behaviour. Furthermore, the number of arsonists with an alcohol problem is
less representative than those who were drinking at the time of the offence. Although
a large proportion of arsonists who were drinking at the moment of the crime also had
previous alcohol problems, this finding suggests that a smaller proportion of arsonists
may have been prompted to start a fire by alcohol intoxication. To understand the
impact of alcohol misuse among rural arsonists, further research is needed on the
relationship between generalised alcohol problems and the level of alcohol consumption
at the time of the crime. Regardless, alcohol misuse is an intensifying risk factor for rural
arsonists. Furthermore, considering that a substantial proportion of rural arsonists in this
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group lived alone, alcohol may be part of their social activities (e.g. Allan et al., 2012),
especially given the overall positive views, beliefs, and values about drinking alcohol in
rural communities (e.g. Allan et al.,, 2012).

The last group (Instrumental — Socially Adjusted) is represented by rural arsonists that
set fire motivated by material gains or rewards that may come with this behaviour. The
characterisation of the rural arsonists in this group differs substantially from the other
two, considering they lived with their family, had jobs related to agriculture or forestry
and did not report mental health or alcohol abuse problems, suggesting a better inte-
gration into the community. However, it is implied the need of an in-depth study to
analyse what may motivate these rural arsonists to set a fire for an instrumental reason
(e.g. offence supportive thinking, Tyler et al., 2017). Lastly, the fact that this group is
less prevalent than the other two suggests that rural arsonists often have mental
health or alcohol problems and are expressively motivated to set a fire, corroborating
with previous typologies (e.g. Soeiro & Guerra, 2014; Willis, 2005).

The typology developed in this study attempts to overcome the limitations of previous
ones identified in the literature by using a more integrated approach that goes beyond
motive/characteristic-based classifications (cf., Tyler & Gannon, 2021) by simply categoris-
ing arsonists on the basis of their motivations/mental health (e.g. Rix, 1994; Willis, 2005) or
solely on the basis of criminal behaviour and crime scene information (e.g. Kocsis et al.,
1998). Instead, rural arsonists were classified on the basis of their characteristics in
terms of sociodemographic information (age, qualifications and occupation), psychoso-
cial variables (community and family integration, and mental health or alcohol problems)
and characteristics of criminal behaviour (alcohol consumption at the time of the crime
and motivation).

Although it contributes to the study of rural arsonists and their characteristics, the
present study has some limitations. It was not possible to further detail the mental
health problems variable due to the design of the checklist, which limited the knowledge
of the most prevalent mental disorders and how these might reflect on the criminal
behaviour. Interviewing the offenders would overcome this limitation, notwithstanding
the underlying difficulty of the interconnection between the mental health area and
the legal system. Furthermore, it is suggested that future research in this area should
compare a sample of rural arsonists with urban arsonists to test whether some variables
would show a significant difference when considering the setting of the fire (for example,
would age still be a discriminative variable if the offenders were setting fires in urban
areas, or is it a variable specific to rural arsonists? Would rural arsonists be significantly
older than urban arsonists or vice versa?). Given the scarce research on about rural arso-
nists, further research is still needed. This research may also contribute to future studies if
the present typology is replicated with other groups of arsonists, taking into account the
similarities and differences between, for example, rural and urban arsonists. Nonetheless,
the current study contributed to the improvement of the groundwork in this area while
assisting the police work and investigation in Portugal.

The behaviour of rural arsonist has a negative impact on communities, environment,
and economy. Mental health problems, substance abuse and social integration are
three of the most important issues to be addressed by legal, political and health
systems. Therefore, the identification of the most important characteristics of rural arso-
nists and their classification in this study contributes to the improvement of existing
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research on rural crime. This provides a basis for defining prevention strategies and imple-
menting intervention and treatment programmes.
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