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Chapter 1

Understanding burglars’ scouting process via VR

Burglary ranks among the most feared crimes reported in 
crime surveys, not only due to its prevalence (Ceccato, 2016) – 
approximately 39.480 burglaries were committed in the Netherlands 
alone in 2019 (CBS, 2020) – but also due to its impact on feelings of 
safety (Ruijsbroek et al., 2015). Victims of burglary report feeling 
shocked and angry when discovering they have been burgled, and 
often change their behaviour to avoid being burgled again (Lamet & 
Wittebrood, 2009). In addition to this, there is the fact that burglary 
is costly, both collectively (e.g. the time by the police to try and 
solve the burglary), as well as privately (e.g. money spent having to 
replace stolen goods): for the UK, this is estimated at 5930 pounds 
(6878 euros) per burglary (Heeks et al., 2018).

 Burglars scout neighbourhoods and houses before selecting a 
target. This scouting process consists of the decision-making process 
in which a burglar appraises a neighbourhood and how they behave in 
the neighbourhood (Nee, 2015). Not surprisingly, many researchers 
have tried to uncover what factors influence burglar decision-making 
during this scouting process (Bennett & Wright, 1984; Cromwell et 
al., 1991; Wright et al., 1995). Ideally, researchers would observe 
burglars while they are scouting for a potential target, and afterwards 
ask what guided their decisions. In reality, this is impossible, of 
course, as burglars do not operate under public observation, and as 
researchers, there are constraints on how involved we may get in 
illegal behaviour, even if committed by others. Analogous to studying 
other types of offences, studying burglars in action thus has proven 
challenging both for practical and ethical reasons (Van Gelder, 
Luciano & Otte, 2014).

To understand burglars, researchers mostly employed studying 
targeting patterns and targeting characteristics, or undertake 
interviews and surveys with offenders (Nee, 2010). Targeting patterns 
and targeting characteristics originate from crime statistics – such as 
data from the police or Ministry of Justice – and reflect the targeted 
houses in a given neighbourhood over a period of time. Although 
valuable in assessing which houses are targeted, this research method 
provides little possibility to infer the decision-making process involved 
(Chamberlain & Boggess, 2016; Coupe, 2017). The reasoning why one 
house is targeted over another cannot be assessed. Interviews and 
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surveys with offenders offer some insight into these decision-making 
processes. It directly involves the burglar and provides their unique 
perspective on their decision-making process by asking exactly what 
we want to know. At the same time, such interviews are restricted by 
being dependent on the imperfect memories of burglars, and their 
willingness to report accurately and honestly (Kearns & Fincham, 
2005).

Although targeting patterns, targeting characteristics, 
interviews and surveys have produced a valuable and consistent 
body of work (Nee, 2010), the most important limitations of the 
aforementioned methods combined are the lack of observing actual 
behaviour and a lack of experimental research. In a recent article, 
Topalli, Dickinson and Jacques (2019: p. 415) state “The goal of 
active offender research is to provide the researcher with data that 
most accurately reflect circumstances on the ground, the assumption 
being that the closer the observations are to actual conditions, the 
more accurate and therefore valuable the data are for later use in 
formulating theories and driving policy”. Observing burglars natural 
behaviour will allow us to increase our understanding of the scouting 
process (Nee, 2010). In addition, within burglary research – and 
offender research as a whole – there is also a lack of experimental 
studies (Dezember et al., 2020). Only with experimental research, 
it is possible to distinguish causes from consequences concerning 
factors that could impact the burglar decision-making.

The method that can bypass the problems associated with 
studying burglars is the use of virtual reality (VR). VR is a computer-
generated environment, which is viewed in 3D (Brey, 1999). This 
environment is often experienced through a head-mounted display 
(HMD), a stereoscopic VR goggle that allows for viewing in all 
directions (Fox et al., 2009). The goal of placing recipients in VR is 
to transform them into another world – a virtual environment that 
can be close to the real world or contains fictional elements – and 
have participants feel part of this virtual environment (Brade et al., 
2017). This transformation can be fostered by delivering immersive 
sounds via headphones and the option to interact with objects or 
virtual others. In the past years, other industries have discovered 
the use of VR for real-world applications (see Slater & Sanchez-Vives, 
2016 for a review of applications). VR is for example used to train 
surgeons in specific operating procedures, thereby avoiding the risks 

1
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associated with trying these procedures for the first time on actual 
patients (Alaraj et al, 2011).

The social sciences have started to see the value of VR as 
a tool in experimental research (Blascovich, Loomis, Beall, Swith, 
Hoyt & Bailenson, 2002). First, the context of any scene – including 
a burglar’s scouting process - can be simulated in a realistic way 
(Mania & Chalmers, 2001; Van Gelder et al., 2017). For example, 
Van Gelder et al (2019) exposed participants to a bar fight in VR 
and found stronger responses in intention to aggress compared to 
those who read the same scenario as a vignette, which signals the 
virtual bar was experienced as more realistic. Second, VR allows 
high experimental control (Blascovich et al., 2002; Fox, Arena, & 
Bailenson, 2009), and offers a setting in which many factors can be 
easily controlled for and manipulated. Ahn, Le, and Bailenson (2013) 
for example immersed people in virtual worlds where they

could manipulate whether people experienced being colour blind 
– finding those who were temporarily colour-blind in VR to help real 
colour-blind people more often within and after the experiment. Third, 
it is possible to directly observe behaviour as it unfolds (van Gelder 
et al., 2014). Slater and colleagues ( 2013) placed participants in a 
virtual bar, where they spoke with a virtual other who either belongs 
to the same in-group (Arsenal supporters) or another out-group 
(supporters of another football club). When this virtual other was 
verbally and physically attacked by another avatar, the intervention 
behaviour of the participant (e.g. addressing the attacker) could be 
observed during this process. The number of interventions increased 
when participants believed the virtual victim was looking toward 
them for help, but only for the ingroup condition. Lastly, VR allows for 
experimentation that is impossible in the real world due to practical 
or ethical reasons (Brey, 1999). An excellent example of this is 
the virtual reprise of the Millgram obedience experiments (Slater 
et al., 2006). As in the original study, participants administered a 
word association memory test to another person and had to give 
an electrical shock to this person when they answered incorrectly. 
In this study, however, the other person was an avatar – a virtual 
person – and not an actual human being. Despite participants being 
fully aware the other was a virtual person, they responded to the 
virtual person’s discomfort as if it were real, in which they displayed 
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a physiological response suggesting actual discomfort and stress as 
well as subjectively reporting feeling stressed.

Recent work has tapped into the potential of simulated 
environments to study burglar decision-making within virtual houses. 
Nee et al. (2015) has exposed burglars and non-offenders (university 
students) to an actual house and a virtual replica of the same house. 
Burglars differed remarkably from non-offenders, spending more time 
in high-value areas and taking fewer and more valuable items, but no 
strong differences emerged between behaviour exhibited within the 
virtual house compared to the actual house. In another recent study, 
Nee and colleagues (2019) compared the behaviour of experienced 
incarcerated burglars with that of non-burglar offenders and non-
offenders in a virtual neighbourhood and found superior expertise in 
the burglars as compared to the other groups. Burglars scoped the 
neighbourhood more thoroughly while being more efficient, taking 
less distance to travel in the house, spending more time in high-
value areas and selecting different goods compared to the two other 
groups.

VR thus allows new possibilities to face the practical and ethical 
challenges in burglary research (Van Gelder, Luciano & Otte, 2014) 
and has contributed to understanding burglar decision-making while 
they are in the targeted houses. The burglar scouting process – the 
decision-making process in which a burglar appraises a neighbourhood 
and behaviour exhibited in the neighbourhood (Nee, 2015) – has 
not received such attention in VR. Only Nee and colleagues (2019) 
have done this in a preliminary way, and more in-depth research is 
needed. Observing how burglars behave in virtual neighbourhoods 
while simultaneously being able to experimentally manipulate factors 
that could impact this scouting process will provide us with more 
insight into effective deterrence burglars.

The two dominant perspectives in criminology that explain 
criminal decision-making – and hence explain the burglar scouting 
process – will benefit from the use of VR. The first perspective is 
the situational perspective, in which situational factors such as risks 
and rewards of crime are viewed as the most prominent predictors 
of crime. An example of this perspective is the rational choice 
perspective on crime, in which criminal behaviour is a function of 
weighing reward and punishment (Hechter & Kanazawa, 1997). 
Situational factors that impact the burglar scouting process have 

1
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scarcely been assessed using experimental methods. In particular 
guardianship - the presence of other people – as a situational factor 
has consistently been found to deter burglars (Bennett & Wright, 
1984; Coupe & Blake, 2006; Cromwell et al., 1991; Hollis-Peel, 
Reynald, van Bavel, Elffers, & Welsh, 2011; Wright et al., 1995), but 
this effect has mainly been established using correlational methods 
(Coupe, 2017; Kearns & Fincham, 2005; Van Bavel & Elffers, 2013) 
in studies where burglars were not involved (Nee, 2010). To better 
understand this vital situational factor of guardianship, experimental 
research with actual burglars is necessary for which VR is the perfect 
candidate, given that guardianship can be experimentally manipulated 
in a virtual neighbourhood.

The second perspective attributes crime mostly to individual 
differences in criminal disposition, which are established early 
in the life of the offender and remain relatively stable (Nagin & 
Paternoster, 1993). A prime example includes the Self-Control 
Theory, brought forward by Gottfredson & Hirschi (1990). With VR, 
individual differences in a virtual neighbourhood can be linked to 
observable burglar behaviour in, as well as burglars’ perception of, 
these neighbourhoods. A prime candidate in the individual differences 
perspective is linking personality to the burglar scouting process 
using VR. Personality has consistently been linked to engaging in 
criminal behaviour (Jones, 2017), but not to the burglar scouting 
process. Several researchers call for further study of the interaction 
between personality traits of burglars and their scouting process (Nee 
& Ward, 2015; Roth & Roberts, 2017).

In this dissertation, I study the scouting process of burglars 
and the impact of guardianship and personality on this process via 
VR. This will not only provide a greater understanding of the impact 
of these factors on the scouting and target selection process but will 
further expand our knowledge on the use of VR in such research.

Guardianship

An area of central importance to the burglar while appraising 
neighbourhoods is that of guardianship. The term guardianship was 
first coined by Cohen and Felson (1979). In their Routine Activity 
Theory (RAT), Cohen and Felson state crime is more likely to take 
place when a motivated offender and a suitable target converge 
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in time and place in the absence of a capable guardian. Guardians 
can exert guardianship formally due to their profession (e.g. police 
officers), but most guardians are ordinary citizens and householders, 
not acting out of a professional capacity and thus exerting informal 
guardianship (Elffers & Ruiter, 2016).

 In the original conceptualization, the mere presence of 
guardians was argued to provide unintentional supervision to a 
specific place and time through routine activities (Cohen & Felson, 
1979). Subsequently, objects such as camera’s or alarms have been 
included in the definition of guardianship (e.g., Cohen, Kluegel, & 
Land, 1981). Other researchers created guardianship subtypes: 
guardians (those protecting targets), handlers (those emotionally 
attached to offenders) and managers (those who represent the 
owners of the potential targets) (Sampson, Eck, & Dunham, 2010). 
Later, guardianship has been separated into physical (target 
hardening), personal (home occupancy), social (informational control) 
and natural (surveillance through design) (Wilcox et al., 2007).

Hollis-Peel, Reynald, Van Bavel, Elffers & Welsh (2011: p. 54) 
critically reviewed the literature on guardianship and conceptualized 
guardianship as ‘the presence of one or more individuals who can, 
intentionally or unintentionally, act to deter a (potential) criminal 
event is commonly referred’. In this definition, guardianship can be 
exerted by any person, whether they intend to or not. This definition 
explicitly excludes target hardening, bringing the concept back more 
closely to the original conceptualization in which only the presence 
of people constitutes guardianship (Cohen & Felson, 1979).

Guardianship has consistently been linked to the rate of 
burglaries (Schreck, 2017; Tseloni et al., 2004): an increase in 
the level of guardianship in neighbourhoods is associated with a 
decrease in the number of burglaries. For example, an increase in 
unemployment has been linked to reduced burglary victimisation 
(D’Alessio et al., 2012), presumably because unemployed individuals 
spend more time at home, thereby increasing the number of guardians 
in a neighbourhood. In contrast, increased employment of women 
outside their homes, and hence reduced home occupancy, has been 
linked to increases in burglary rates (Bennett, 1991). Households that 
have a higher rate of occupants being at home have a lower chance 
of being burgled (Garofalo & Clark, 1992).

1
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Due to the different conceptualizations of guardianship, 
how guardianship is measured varies (Hollis-Peel et al., 2012). 
Guardianship has been measured by for example the number of 
women working or unemployment levels (in which the number of 
residents in a neighbourhood thus either decreases or increases) or 
proxy measures of guardianship such as the presence of an alarm 
system (Hollis-Peel et al., 2011). These various forms of guardianship 
and situations involving guardianship in how to measure guardianship 
makes it harder to pinpoint how exactly guardianship affects burglars.

In addition to this, most studies conducted thus far have been 
of a correlational rather than experimental nature (Coupe, 2017; 
Kearns & Fincham, 2005; Van Bavel & Elffers, 2013). While early 
pioneering studies interviewed burglars on the deterrent effects of 
guardianship (e.g., Bennett & Wright, 1992; Wright et al., 1995), more 
recent research has shifted focus and related crime levels to the 
observation of guardianship behaviour. This means that burglars are 
usually no longer studied or interviewed on their perspective towards 
the deterrent effect of guardianship (Moir et al., 2017; Reynald, 
2009), excluding their viewpoint on this matter.

The effect of symbolic guardianship – part of the guardianship 
definition brought forward by Hollis-Peel and colleagues (Hollis-Peel 
et al., 2011) – is less well studied than physical guardianship. With 
symbolic guardianship, burglars feel someone might be watching 
while no one is visibly present, whereas with physical guardianship a 
guardian is deterring burglars by being physically present and visible. 
Few studies have explicitly tested the effect of symbolic guardianship 
on burglars. A further understanding of symbolic guardianship would 
be a welcome addition to the effect of physical guardianship.

Physical guardianship
 The link between the presence of guardians and the 

decreasing rate of burglary has been widely replicated. However, 
what exact actions are required for guardians to deter burglars is 
usually not taken into account. Is it enough to be physically present, 
or is it necessary to be more proactive? Reynald (2009) defined 
three successive levels of guardianship. The first level entails the 
mere presence of (a) guardian(s). A guardian is physically present 
and visible to the burglar but is not actively paying attention to 
their surroundings. The second level focuses on guardians actively 
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monitoring their surroundings. In the third and highest level, 
guardians actively monitor their environment and ultimately intervene 
when they observe a potential offender.

Evidence from observational studies suggests that the level 
of guardianship is negatively correlated with property crimes. 
Observing 814 properties in the Netherlands, an increase in the 
perceived guardianship intensity (measured via observing how 
many neighbourhood residents were merely present, monitoring or 
intervening) was associated with a decreased crime rate (Reynald, 
2009). A similar study in Australia found that while observing 
1113 properties that streets with a higher level of crime also had 
higher levels of observed guardianship. This surprising finding was 
explained by the authors as a higher number of guardians have a 
higher detection rate of crime taking place, hence resulting in higher 
numbers of reported crime (Moir et al., 2017).

Observing guardianship in the street is viewed as a reliable 
method to explore the relationship between physical guardianship and 
property crime (Hollis-Peel & Welsh, 2014). This method does have 
several limitations, however. The number of observing, monitoring, or 
intervening guardians is low, for example finding only 22 intervening 
and 75 monitoring guardians versus 662 mere present guardians 
(Hollis-Peel & Welsh, 2014). This lack of guardians who are monitoring 
or intervening renders comparisons between levels difficult. The 
observed differences in the effectiveness of guardianship between 
the three levels currently are found to be minor (Moir et al., 2017; 
Reynald, 2009), and questions regarding causality of guardianship 
level and burglary rates also remain (Reynald et al., 2018).

 As stimulating people to display physical guardianship at the 
monitoring or intervening levels can be troublesome (Reynald, 2010), 
it is vital to understand how effective each level of guardianship is 
and if there is even a most effective level. By exposing burglars to 
levels of guardianship in a virtual neighbourhood where they are 
asked to scout this neighbourhood for a suitable target, it is possible 
to observe their responses to various levels of guardianship and 
establish the effectiveness of each level. Comparing burglars to non-
offenders in this scouting process will highlight the unique expertise 
of burglars and why it is necessary to directly involve burglars in 
guardianship research.

1
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Symbolic guardianship
 Symbolic guardianship as part of the guardianship definition 

was introduced by Hollis-Peel, Reynald, van Bavel, Elffers, & 
Welsh (2011). Symbolic guardianship is thus not target hardening, 
measures aimed to make it harder for a burglar to burgle. Instead, 
it reflects measures that intent to make burglars believe they might 
be monitored by guardians, while no guardian is visibly present. If 
symbolic guardianship is effective in deterring burglars, it may be a 
relatively cost-effective intervention measure compared to the more 
demanding physical guardianship. After all, achieving perfect guardian 
attendance at all times in every neighbourhood is impossible.

 An example of symbolic guardianship in burglary research is 
the presence of CCTV cameras. Although such cameras influence 
deterrence in the short term, their long term effects are questionable; 
moreover, causality has not been established (Wilson & McGill, 2018). 
Another example of symbolic guardianship is creating the illusion of 
occupancy, such as leaving the light or radio on when residents are 
absent from their homes. The effectiveness of this intervention is 
questionable, as burglars have found ways of breaking this illusion 
(Wright & Decker, 1994).

The presence of guardians has been argued to be the most 
relevant cue in the decision-making process to commit or abstain 
from committing a burglary (Homel, Macintryre, & Wortley, 2013; 
Nee & Taylor, 2000; Reynald, 2017). When motivated burglars assess 
guardianship to be sufficiently low, they will most likely proceed 
with a burglary (Reynald, 2017). Hence, to be effective symbolic 
guardianship measures need to elicit the realistic feeling that a 
guardian is watching. As Hollis, Felson and Welsh (2013: p. 66) argue, 
the most important mechanism involved in guardianship is likely the 
feeling that someone is watching.

Within psychology, a mechanism has been established that also 
changes behaviour due to people feeling watched being watched: 
“the Watching Eyes Effect” (Bateson et al., 2006). When pictures of 
eyes or images of eyes are present, it reduces antisocial behaviour 
and encourages prosocial behaviour (Bourrat et al., 2011; Cai et al., 
2015; Pfattheicher & Keller, 2015). In Bateson, Nettle and Roberts 
(2006) first study, they found that when a sign was placed on which a 
picture of a pair of eyes was visible, donations to an honesty box for 
coffee and tea in a university coffee room were higher compared to 
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no eyes present. The eyes stimulated prosocial behaviour by serving 
as a reminder that someone might be watching (Bourrat et al., 2011).

 The Watching Eyes Effect has been related to reducing 
antisocial and criminal behaviour. A recent meta-analysis shows a 
reduction of 35% of antisocial behaviour when eye cues are present 
(Dear et al., 2019). Nettle, Nott and Bateson (2012) studied the 
impact of such signs on bike theft. Several signs which showed a 
pair of male eyes, coupled with the headlines “Cycle Thieves: We Are 
Watching You” and the logo of the local police force were placed at a 
campus in which bicycle theft was high. The number of bicycle thefts 
dropped 62% compared to the prior year. These findings underscore 
that merely the feeling of being watched – independent of the actual 
presence of guardians – can have a deterrent effect on crime.

 In the Netherlands, a new symbolic guardianship deterrence 
measure has been implemented that tries to elicit the feeling of 
being watched in burglars. These so-called neighbourhood watch 
signs explicitly state that neighbourhood residents look after each 
other, and inform each other of suspicious behaviour, for instance 
through neighbourhood WhatsApp groups (Lub, 2018; Pridmore et 
al., 2019). These signs do not display eyes but instead explicitly 
state the presence of neighbourhood prevention. One of the first 
studies to establish the deterrent effect of Neighbourhood Watch 
signs on burglars found a reduction of 40% in burglary rates in a 
Dutch neighbourhood after placement of such signs (Akkermans & 
Vollaard, 2015).

While innovative, this study does not allow strong conclusions 
about the effects of such signs. The study was publicly announced and 
may have raised public awareness and influenced burglars to avoid 
the neighbourhoods over a longer period of time. Also, the study 
was correlational, raising questions about causality. Experimental 
research is necessary to establish if placing neighbourhood watch 
signs - or perhaps signs implying formal guardians (e.g., the police) 
are watching - can serve as a symbolic guardianship measure to deter 
burglars without physical guardianship taking place. With VR, it is 
possible to expose burglars in virtual neighbourhoods to these signs, 
to observe their responses and contrast these with non-offenders.

1
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Personality

 In addition to the situational factor of guardianship impacting 
the burglar scouting process, individual characteristics of the 
burglar can also be of importance. The most prominent individual 
characteristic is personality. Personality impacts which situations 
we encounter and select, how we respond to situations and the 
outcomes of those situations (De Vries, Tybur, Pollet, & van Vugt, 
2016). A long line of researchers has sought to establish the role 
of personality in criminal behaviour (Eysenck, 1996; Jones, 2017). 
Offenders do seem to differ from non-offenders in the composition 
of a distinct set of personality traits (Hampson & Kline, 1977). For 
example, the prevalence of personality disorders is greater among 
offenders (Davison & Janca, 2012). Several researchers found a link 
between personality and antisocial and criminal behaviour (Listwan 
et al., 2007), but the classification of personality varies greatly 
across studies that examine the association between personality 
and criminal behaviour.

One of the first classifications was the PEN (psychopathy, 
extraversion and neuroticism model (Eysenck, 1996, 1997), in which 
individuals with high psychoticism and extraversion were found to 
exhibit more antisocial behaviour and criminal conduct (Eysenck, 
1997). A subsequently widely used personality classification model 
is the Five-Factor Model (FFM), which extended the PEN model by 
separating psychoticism into conscientiousness and agreeableness 
and adding openness to experience. Within this model, high 
neuroticism, low agreeableness and low conscientiousness are linked 
to a higher likelihood of engaging in criminal behaviour (Jones, Miller, 
& Lynam, 2011).

The HEXACO model seems a better fit to understand criminal 
conduct (Jones, 2017). It consists of six factors: honesty-humility, 
emotionality, extraversion, agreeableness, conscientiousness and 
openness to experience (Ashton et al., 2014) The most important 
distinction in regards to the Five-Factor Model is the addition of 
the honesty-humility factor (De Vries et al., 2016). Honesty-humility 
reflects the tendency to exploit another person when the opportunity 
emerges (Ashton et al., 2014). The HEXACO model allows for more 
variation in antisocial behaviour than previous models of personality 
(Jones, 2017) and predicts antisocial behaviour (De Vries et al., 2016), 
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in which the inclusion of the honesty-humility factor is essential in 
understanding criminal behaviour (De Vries & Gelder, 2013; Dunlop 
et al., 2012).

Within the HEXACO model, three factors are the most important 
predictors of antisocial and criminal behaviour (Međedović, 2017): 
low honesty-humility, emotionality, and conscientiousness. Honesty-
humility reflects the tendency to exploit situations when this is 
possible, consisting of the facets of sincerity, fairness, greed avoidance 
and modesty. Emotionality reflects the tendency to be emotionally 
stable and sentimentality, consisting of the facets of fearfulness, 
anxiety, dependence, and sentimentality. Conscientiousness reflects 
the tendency to organize, work hard and be thorough, consisting of 
the facets of organization, diligence, perfectionism and prudence (Lee 
& Ashton, 2004). These factors are in line with previous research in 
which negative emotionality and low constraint are the prominent 
predictors of criminal behaviour (Blonigen, 2010; Burt & Donnellan, 
2008).

In addition to these factors of the HEXACO, self-control has 
consistently been linked to involvement in criminal behaviour, due 
to those lower in self-control exhibiting a lack of consideration for 
long-term consequences and the need for direct gratification (Brown 
& Jennings, 2014). Self-control is widely considered to be the most 
important individual trait to predict criminal behaviour (Burt, 2020). 
Consistently, low self-control is linked to antisocial behaviour (Maneiro 
et al., 2017) and criminal behaviour (Brown & Jennings, 2014; Burt, 
2020; McClanahan, Linden, & Ruggeri, 2019).

Although honesty-humility, emotionality, conscientiousness, 
and self-control, appear to be important predictors of the decision 
to engage in criminal behaviour, we do not know how these traits 
impact behaviour during a criminal event. For example, one might 
speculate that while low self-control leads to a higher probability to 
engage in criminal behaviour, those criminals who are high in self-
control are less likely to get caught due to their capacity to suppress 
their impulses while committing a crime.

Personality is likely to impact the criminal event. The STOA-
model (situation, trait, outcome model) of personality posits 
that personality is not only associated with the situations people 
encounter but also how they behave in these situations (De Vries et 
al., 2016). In this model, personality firstly impacts the situations 

1
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that people encounter, as people select situations fitting to their 
personality, such as extraverted people being more likely to attend 
parties. Subsequently, the presence of certain cues within a situation 
impacts the likelihood that a trait is either expressed or inhibited, 
such as work situations allowing those higher in conscientiousness 
to be able to finish tasks more quickly and efficiently. Responses to 
situations eventually lead to outcomes based on the personality traits, 
such as those higher in conscientiousness who finish work-related 
tasks quickly are more likely to receive praise. Understanding how 
personality affects decision-making while a criminal event is unfolding 
is a necessary next step in understanding criminal behaviour and its 
relationship to personality beyond situation selection (Miller & Lynam, 
2001).

Studying the scouting process of burglars will help to further 
understand the association of crime and personality, in specific how 
personality can impact behaviour during a crime. With burglars, the 
impact of personality can be assessed in multiple ways, such as 
selected targets, routes taken while scouting a neighbourhood and 
time spent in these neighbourhoods. Interactions between personal 
traits of burglars, and the decisions made by burglars, have also 
not been adequately assessed (Nee & Ward, 2015; Roth & Roberts, 
2017). Several researchers have noted that examining the impact of 
personality is one of the next avenues in burglary research (Nee & 
Ward, 2015; Roth & Roberts, 2017).

 Based on the literature linking personality traits to engaging 
in criminal behaviour, it is worth exploring in particular how honesty-
humility, emotionality, self-control and conscientiousness impact 
burglary behaviour (Jones, 2017; Međedović, 2017), as these traits 
relate explicitly to the perception of worthy exploitable situations 
(i.e. the risk and rewards of targeting a specific neighbourhood), 
impulsivity and being able to work thoroughly and efficiently not to 
get caught. Exploring if these traits impact burglar behaviour within 
the burglary event might aid in developing preventive measures 
better able to deter burglars.

In addition, exposing burglars as well as non-offenders 
to a virtual neighbourhood will illuminate whether burglars and 
non-offenders differ in their composition of personality traits. 
Contrasting burglars to non-offenders will show if honesty-humility, 
emotionality, conscientiousness and self-control are associated with 
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different responses to the neighbourhood and the behaviour in the 
neighbourhood and how the unique burglar expertise impacts this 
relationship.

Van Gelder et al (2017) have provided the first findings that 
personality indeed can impact the burglar scouting process, albeit 
with only a student sample. Students high in sensation seeking spent 
more time in the house while committing a burglary in VR. Self-
control was not associated with any of the outcome measures (time 
spent in the house, items taken, monetary value of items), as was 
honesty-humility. This lack of association for both factors could be 
dependent on the nature of the task, perhaps the traits are not 
relevant for the burglary event. Understanding the burglary scouting 
process by employing VR and understanding the association with 
personality will hence provide if and how the scouting process can 
be associated with personality and if this relationship is unique to 
burglars.

The current dissertation

 This dissertation addresses if the burglar scouting process 
can be studied via VR and in particular what the interplay is 
between (physical and symbolic) guardianship and the association 
of personality traits and the burglar scouting process. For this, I set 
up an ambitious project, collecting data for multiple studies amongst 
incarcerated burglars as well as amongst a non-offender sample of 
university students, who serve as a comparison group to understand 
the expertise of burglars. As access to a prison population is limited, 
data for all studies in this thesis were collected in one session per 
participant. Chapter 2 describes this data collection process. The 
methods described in Chapters 3, 4 and 5 are thus based on one 
data collection effort containing multiple studies. Hence there will be 
some unavoidable overlap in the description of these method sections 
reported in these chapters.

My first aim is to experimentally assess the effect of physical 
guardianship on burglars using VR, determining which level of 
guardianship will most likely deter burglars. The second aim is to 
experimentally assess the effect of symbolic guardianship on burglars 
using VR, specifically if signs representing symbolic guardianship will 

1



22

Chapter 1

deter burglars. The third aim is to uncover if there is an association 
between personality and the burglar scouting process using VR.

Overview of chapters

Below is an overview of the chapters of this dissertation. 
Chapters 3 to 5 are based on empirical data and have been published 
or are under review.

 Chapter 2 provides an overview of the data collection 
process for this dissertation. With one large data collection for two 
experimental studies and one interview study, we required fewer 
participants compared to three separate studies. In total, 181 
burglars and 172 non-offenders participated in the data collection 
process. Both groups participated in Study 1 (symbolic guardianship) 
and Study 2 (physical guardianship), whereas Study 3 (interview) was 
only completed by the burglars.

 In Chapter 3, I examine the influence of physical guardianship 
on burglars and non-offenders. This chapter draws from Study 2, in 
which burglars and non-offenders were exposed to a mere present 
guardian, a monitoring guardian, intervening guardian or a control 
condition in which no guardian was present. The presence of a 
guardian deterred both burglars and non-offenders, in which there 
were only negligible incremental effects of guardianship. I conclude 
that, in line with the original notion of guardianship developed by 
Cohen and Felson (1979), guardians serve as a deterrent simply by 
being present.

In Chapter 4, I examine the influence of symbolic guardianship 
via signs on burglars and non-offenders. This chapter draws from 
Study 1, in which burglars and non-offenders were exposed to signs 
that state they were either being watched by neighbourhood residents 
or the police and included a control condition without signs.

For burglars both burglars and non-burglars, the presence of a 
neighbourhood watch sign increased the perception of the likelihood 
of the neighbourhood residents intervening and burglars were more 
likely to select targets closer to the exit. The presence of police 
signs however emerged as predictor for reduced time spent scouting 
and distance travelled while scouting. I conclude that symbolic 
guardianship via deterring neighbourhood watch or police signs seem 
to elicit only small effects in deterring burglars. Given the low cost 
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and maintenance of these signs, however, we should not be quick to 
dismiss them as deterrent measures.

 In Chapter 5, I examine the relationship between personality, 
perceived deterrence, and the behaviour shown in the neighbourhoods. 
This chapter is based on studies 1 and 2, in which burglars and non-
offenders were asked to scout two neighbourhoods as they were 
planning to commit a burglary. Personality, in particular the traits of 
honesty-humility, conscientiousness, and self-control, were related 
to burglars’ perceived deterrence, time spent in the neighbourhood, 
and selected targets. For non-offenders, extraversion emerged as the 
most prominent trait related to the scouting process. I conclude that 
personality traits are not only related to engaging in crime but are 
also associated with the burglar scouting process. This association is 
however contingent upon the (dysfunctional) expertise of burglars.

Chapter 6 provides a general discussion of the findings and 
theoretical and practical implications. Limitations and strengths of 
the research are discussed, as well as directions for future research.

1
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This chapter describes the data collection process for this 
dissertation. The reason to include this chapter is the nature of the 
data collection for multiple studies into one data collection effort. 
We were allowed to recruit our burglar sample in four prisons in the 
Netherlands. Access to a prison population is limited for conducting 
research, and recruitment can prove to be difficult. Due to the 
limited access to the prison population as well as a limited number of 
potential participants, we decided to employ one large data collection 
for multiple studies. This would ensure that the minimum required 
number of participants would be realistic. The large data collection 
also allowed for administering additional questionnaires not discussed 
in the subsequent chapters of this dissertation.

The goal of this chapter is to provide the reasoning for the 
set-up for the studies, the specifics for the recruitment of in particular 
the burglar sample as well as the procedure of the full data collection 
process, including all materials and measurements. Due to this one 
data collection containing multiple studies, I will first provide more 
detail in this chapter on the recruitment of the unique sample of 
burglars. Second, I will go into more detail on the development 
and use of the VR environment, as using this method is not yet 
common practice in psychology. Lastly, I will go into detail on the 
data collection process itself, providing information about materials 
and procedure. Given the extensive data collection, not all materials 
discussed in this chapter part of the subsequent chapters

Participants and recruitment
In total, 353 participants took part in this study, of which 181 

burglars and 172 non-offenders. All participants were male, as the 
burglar sample was collected in male-only prisons. Inclusion criteria 
for both samples were being proficient in Dutch, being at least 18 
years of age, and not suffering from epilepsy (because of potential 
flickering images in VR).

Burglars
We were allowed access to four prisons in the Netherlands 

(Alphen aan den Rijn, Lelystad, Grave and Zutphen) for data 
collection. Two of those prisons had a high turn-over rate for potential 
participants, as most inmates would stay in these two prisons from 
their arrest until the moment they were convicted – which can be a 
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short amount of time. The other two prisons had a higher number of 
inmates being incarcerated for the duration of their conviction, which 
limited the number of potential participants. With each prison, there 
were different agreements as to whether we could walk around the 
prison freely to approach potential participants, distribute flyers, or 
have prison wardens help with recruitment. Prisons could not provide 
any information about inmates who might be suited to participate. 
The agreements affected how many participants were recruited per 
prison (see below), as did the turnover rate of inmates in that specific 
prison for the duration of either their prison sentence or awaiting 
their trial.

Lelystad was the first prison we visited and there we learned – 
through trial and error – the best practices of recruitment in prison, 
resulting in 23 burglars. Here we could recruit via flyers and ask 
prison wardens to help with recruitment. In the prison with the 
highest turnover rate of potential participants (Grave), we recruited 
92 burglars. Here we also recruited via flyers and prison wardens and 
were occasionally allowed to approach participants under supervision. 
In Alphen aan de Rijn we could walk freely and approach potential 
participants in addition to the flyers and help of prison wardens, 
which resulted in 52 burglars. In Zutphen, the most restrictive prison, 
we recruited 14 burglars, only being allowed to recruit via flyers and 
the prison wardens. In all prisons, we also relied on word of mouth 
from the inmates that participated previously. The recruitment of 
the burglar sample took over a year with a team of five student 
assistants.

All inmates were welcome to participate, on the condition that 
they either (1) were incarcerated for burglary at the time of the 
research, (2) had previously been incarcerated for burglary or (3) had 
experience with burglary but have not been incarcerated or arrested 
for this crime. These three recruitment conditions ensured that the 
recruitment time decreased – as the potential numbers of inmates 
suited for the study increased – as well as potentially recruiting 
burglars who have not been caught. Inmates were not allowed to 
participate during the hours they would work and had to participate 
during their leisure time. If inmates had to return before the data 
collection was over, we had to stop prematurely to ensure they could 
return on time. This impacted the number of inmates participating 
in the interview study.

2
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The study took approximately 60 minutes for burglars. All 
prisons had set time frames for us in which we could recruit and 
run our experiments, limiting the maximum number of participants 
per day to approximately 5 participants with a 60-minute data 
collection. For example, all inmates had to be back in their prison 
cell before 17.00, and thus data collection for the last participant of 
the day should have started at 15.45 at the latest. In accordance with 
prison policy, they received € 5 or the equivalent in food items for 
participation. After completing the research, inmates were offered 
support if the exercise raised issues for them that they wished to 
discuss. We explicitly encouraged them to tell others about their 
experience but to not disclose the exact nature of the study

 For burglars mean age was 32.9 (SD = 9.2), and country of 
origin was the Netherlands for 72%. For 45%, the highest completed 
education was MBO (trade school), for 22% VMBO (primary high 
school education), and 14% with only primary school. The mean age 
at which burglars committed their first burglary was 15.6 (SD = 4.2). 
On average, 8.1 burglaries were committed in the last five years 
(SD = 57.0) and 40.7 burglaries were committed during their entire 
trajectory as burglars (SD = 105.9).

Non-offenders
Recruitment of the non-offender sample took place at two 

universities in the Netherlands, via word of mouth, approaching 
potential participants on campus and via the university recruitment 
system. Mean age was 22.9 (SD = 5.2) Country of origin was the 
Netherland for 81% of non-offenders. All non-burglar participants 
were university students and hence were finishing a university 
degree. The study took approximately 45 minutes for non-offenders. 
Per university experimental study policy, non-offenders were awarded 
€ 7.5 for participation.

Experimental design
 The entire data collection process consisted of three studies. 

Study 1 examined the effect of symbolic guardianship via signs on 
burglars and non-offenders, Study 2 examined the effect of physical 
guardianship on burglars and non-offenders and Study 3 was an 
interview study with burglars only in which they were asked to reflect 
on guardianship.
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Study 1 had a 2x2x2 design (presence or absence of informal 
symbolic guardianship x presence or absence of formal symbolic 
guardianship x burglars vs. non-offenders). Participants were 
randomly assigned to a neighbourhood watch sign reflecting informal 
symbolic guardianship (N = 43 burglars; N = 42 non-offenders), a 
police sign reflecting formal symbolic guardianship (N = 43 burglars; 
N = 47 non-offenders), both signs of symbolic guardianship (N = 44 
burglars; N = 43 non-offenders) or a control condition in which no 
sign was present (N = 47 burglars; N = 44 non-offenders).

Study 2 had a 4x2 design (no guardian, a present guardian, 
a monitoring guardian, and intervening guardian x burglars vs. 
non-offenders). Participants were randomly assigned to one of the 
following conditions: ‘mere present guardian’ (N = 46 burglars; 
N = 42 non-offenders); ‘monitoring guardian’ (N = 45 burglars; 
N = 46 non-offenders); ‘intervening guardian’ (N = 43 burglars; 
N = 41 non-offenders); or a control condition without a guardian 
(N = 47 burglars; N = 43 non-offenders).

Study 3 was an interview study in which burglars were asked to 
reflect on their experiences in the virtual environment, guardianship, 
and their burglary experiences. In Studies 1 and 2, the actions of 
burglars taken in the virtual environment were recorded to be played 
during the interview. This study is not part of the current dissertation.

Materials

Virtual Environment
 The virtual environment (VE) was developed with the Unity 

Pro engine (version 2017.3.1f1). This environment was created by 
the Networks Institute at the Vrije Universiteit Amsterdam and 
was programmed in the programming language C#. The VE was 
a neighbourhood containing multiple street segments. To get a 
good idea of what the neighbourhood should look like, the Dutch 
housing website Funda was consulted to develop the look of typical 
Dutch houses. The layout of the VE was designed to resemble a 
typical middle-class neighbourhood and consisted of several street 
segments, public squares, front and back gardens, and alleys (see 
Figure 1).

After the full first version of the VE, we pilot tested the 
environment amongst 32 university students. They indicated that 
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the neighbourhood felt “empty”, not containing enough items such 
as lamp posts or neighbourhood residents. To decrease this feeling, 
we added contained parked cars and other common features, such as 
lampposts, garbage bins, trees, and street signs. In addition, we added 
two avatars (one male, one female), programmed to walk around the 
neighbourhood at a distance from participants. This would ensure 
that participants did not feel the neighbourhood was empty while 
simultaneously making sure the avatars were not seen as potential 
guardians. After the pilot test was completed and the additional 
features were added and glitches (errors in the environment) were 
removed, the VE consisted of one large neighbourhood containing 
7 rows of houses. The neighbourhood was split in half for the two 
experimental studies Study 1 (neighbourhood A; see Figure 6) and 
Study 2 (neighbourhood B; see Figure 3). The primary reason was to 
have participants be exposed to two unique neighbourhoods rather 
than one, risking a learning effect in participants.

For Study 1, all participants started at the same location and 
were instructed to scout the neighbourhood as if they were scouting 
it to commit a burglary. This part of the neighbourhood consisted of 
four rows with 41 common, middle-class houses visible in high quality, 
and participants could look through the front and back windows of 
each of these houses. The 41 houses in the neighbourhood were 
kept constant in attractiveness when looking through the window. 
We added a few minor variations to keep the neighbourhood from 
looking too uniform. These variations consisted of one house with 
a ladder in the front garden, one house with a package in the front 
garden, one house with the curtains drawn, five houses in row 3 
that were close to a school with resulting obstructing view in the 
neighbourhood. Houses in row 1 were bigger (58.5 m2) than houses 
in row 2 (49.3 m2), row 3 (49.3 m2) and row 4 (48.9 m2). Several cars 
were parked in the neighbourhood and one car would drive away at 
the start of trial 1. When participants were done scouting, they were 
required to leave the simulation via one of three exits. In a second 
trial, participants were asked to select the house most suited to 
burgle in the same neighbourhood.

For Study 2, participants started at the same location in the 
neighbourhood and were instructed to scout the neighbourhood 
as if they were scouting it to commit a burglary. This part of the 
neighbourhood consisted of three rows with 33 houses. In Study 2, 
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participants were not asked to select the most attractive house to 
burgle in a fourth trial due to time constraints in our data collection 
process. When participants were done scouting, they were required 
to leave the simulation via one of three exits.

Participants viewed the VE through a head-mounted display 
(HMD), the Oculus Rift DK, with a stereoscopic view. An HMD allows 
for viewing in all directions via accelerometers, thus resembling a 
natural viewing experience. In addition to the HMD, participants 
were also provided with headphones delivering immersive audio 
(e.g., sounds of birds and cars in the distance, and the participant’s 
footsteps). Participants navigated the VE using a game controller. 
Participants could freely walk around and look through the windows 
of houses to see their interior (see Figure 2a-d). The VE kept track 
of the exact location of the participant for the entire duration of the 
trial, which resulted in movement data reflecting time spend in the 
neighbourhood and distance travelled.

Symbolic guardianship manipulation Study 1. Within 
this neighbourhood, participants encountered the manipulation of 
symbolic guardianship signs (see Figure 7). Two signs were chosen 
to reflect guardianship exerted by either informal guardians or 
formal guardians to test whether the effect of the signs could be 
dependent on the source of guardianship. The informal symbolic 
guardianship sign stated that a WhatsApp group had been formed 
by neighbourhood residents, who pay extra attention to suspicious 
activities in the neighbourhood and alert one another when a burglar 
is present, a primarily Dutch phenomenon. The formal symbolic 
guardianship sign indicated that the police was watching them. These 
signs were placed at four locations in the neighbourhood, to ensure 
that participants would encounter these signs regardless of how they 
would walk around the neighbourhood (see Figure 6)

Physical guardianship manipulation Study 2. The 
guardianship manipulation consisted of a single male avatar, the 
guardian (see Figure 4) who appeared from his front door when 
a participant came within 25 meters (approximately 27 yards) of 
his house (see Figure 5 for these activation zones). The avatar 
was engaged in a phone conversation and remained in his front 
yard. In the mere presence of a guardian condition, the guardian 
did not remark or acknowledge the participant. In the monitoring 
guardian condition (activated at participant distance of 25 meters 
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to emerge and participant distance of 17 meters to start looking at 
the participant), the guardian displayed the same behaviour as in 
the mere presence condition but looked directly at the participant, 
following the participant with his gaze. In the intervening guardian 
condition (emerging at participant distance of 25 meters, actively 
looking at participant distance of 17 meters and talking to the 
participant at 10 meters), the guardian not only looked directly at 
the participant but also approached him by walking several steps in 
his direction and addressing him with the question: “You seem to be 
looking for something, can I help you?” In the control condition, no 
guardian was present.

To ensure that participants would encounter the guardian in the 
guardianship conditions, the guardian could appear from one of four 
potential houses, one of which would always be passed regardless 
of the participant’s chosen trajectory throughout the neighbourhood 
(see Figure 5). Only one guardian was activated per experimental 
session, the other three guardians were deactivated and not visible 
to the participant. The activated guardian would remain active 
throughout the entire trial, displaying the stage of guardianship to 
the correct experimental manipulation.

The guardian was a male avatar of approximately 40 years of 
age. We selected a male avatar as all participants were male. In 
terms of his looks, we were constrained by the avatars that were 
freely available as buying one avatar with custom looks can be 
expensive. Therefore, he was of average height and Caucasian with 
no distinctive features such as for example tattoos or bright clothing.

Questionnaires
 Brief HEXACO inventory. The 24 item brief HEXACO 

inventory was administered to assess 6 facets of personality (De 
Vries, 2013): Honesty-Humility (α = .35), Emotionality (α = .42), 
Extraversion (α = .60), Agreeableness (α = .31), conscientiousness 
(α = .54) and Openness to Experience (α = .61) on a scale from 1-5 
(strongly disagree - strongly agree). Due to time constraints, this 
version of the HEXACO was chosen over a longer version with 200 
or 208 items.

 Self-control scale. To assess participant self-control, the 
11-item Brief Self-Control Scale (α = .71) (Tangney et al., 2004) 
was administered (e.g. “I have a hard time breaking bad habits”). 
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Participants answered these on a scale from 1-5 (strongly disagree 
- strongly agree).

 Time-perspective. A time-perspective questionnaire was 
administered to the participants, to view if time-perspective towards 
the future (long-term vs. short-term) resulted in different choices in 
response to the VE (α = .87) (Van Gelder, Herschfield & Nordgren, 
2013). Participants answered these questions on a scale from 1-5 
(strongly disagree - strongly agree) (e.g. “I find it hard to picture 
what I am like in 10 years”).

Perceived deterrence Study 1. To measure perceived 
deterrence amongst burglars and non-offenders in response to the 
manipulations of symbolic guardianship, participants rated their 
perceptions of different deterrent features using a 5-point scale 
(strongly disagree-strongly agree). This scale was custom-made and 
reflects the key deterrent features for burglars (see e.g. (Bennett 
& Wright, 1984; Cromwell et al., 1991). The following features were 
measured: perceived difficulty to burgle the neighbourhood (1 item, 
“This neighbourhood appears difficult to burgle”), neighbourhood 
attractiveness (1 item, “This neighbourhood is attractive to burgle”), 
chances of getting caught (1 item, “If you burgle in this neighbourhood, 
the chances of getting caught are small), anticipated punishment (1 
item, e.g. “If you burgle in this neighbourhood, the punishment will 
be low), social cohesion (2 items, α = .68, r(353) = .52, p < .001; 
“Neighbourhood residents know each other well”, “Neighbourhood 
residents look out for each other”), likelihood of neighbourhood 
residents to call the police (1 item, “Neighbourhood residents will 
call the police when they see a burglary taking place”), likelihood of 
neighbourhood residents intervene (1 item, “Neighbourhood residents 
will intervene when they see a burglary taking place”) and willingness 
to burgle this neighbourhood now (1 item, “If this neighbourhood 
would have existed in real life, would you have committed a burglary 
right now?”).

Manipulation checks Study 1. To check if participants had 
encountered the signs as intended, participants were shown the sign 
of informal symbolic guardianship and formal symbolic guardianship 
and two similar signs unrelated to the study. Participants were 
asked how often they had encountered the signs in the virtual 
neighbourhood in trial 1 and had to provide a number. Participants 
reported to have seen the neighbourhood watch sign more often 
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in the neighbourhood watch sign (M = 1.4, SD =.1) and both signs 
conditions (M = 1.1, SD = 0.1), compared to the control condition 
(M = .6, SD = 0.3) or the police sign condition (M = 0.08, SD = 0.2). 
Participants also reported to have seen the police sign more often 
in the police sign (M = 0.9, SD = 0.1) and both signs conditions 
(M = 0.8, SD = 0.1) compared to the control condition (M = 0.4, 
SD = 0.02) or the neighbourhood watch sign condition (M = 0.04, 
SD = 0.1).

In addition, they also indicated how often they had encountered 
the signs in the real world on a scale of 1 to 3 (never, a few times, 
often). For the neighbourhood watch sign, 100 participants indicated 
to have never seen such a sign, 60 indicated they had seen it a few 
times and 193 often. For the police sign, 310 participants indicated to 
have never seen the sign, 33 a few times and 10 participants often.

Burglary expertise. To assess expertise in the burglar sample, 
burglars were asked to the number of burglaries committed in their 
lifetime (M = 62.5, SD = 281.6), a question in line with previous 
research to assess burglar expertise (see Nee et al., 2019). Burglars 
were also asked to reflect on the number of burglaries committed 
during the last five years (M = 16.2, SD = 79.8).

Self-reported delinquency. To exclude potential offenders 
amongst the non-burglar sample, non-offenders rated their 
delinquency on a 5-point scale (never, 1-2 times, 3-5 times, 6-10 
times, more than 10 times) on a self-reported delinquency scale 
(Svenson, Weerman, Pauwels, Bruisnma & Bernasco, 2013) (α = .84, 
22 questions, e.g. “How often in the last 2 years have you stolen 
something or taken something away from another person, such as 
for example money, cell phone or clothes”). The threshold was set 
to exclude non-offenders who indicated for 4 or more items to have 
exhibited delinquent behaviour, which was not the case.

 Gaming experience. To rule out the potential confounding 
effect of gaming experience on behaviour in the virtual neighbourhood 
participants were asked about the number of hours per week they 
played games on a gaming console. For non-offenders, this was 3.1 
hours (SD = 5.5). Due to the restricted access to gaming in prison, 
burglars rated the number of hours they played games on consoles 
before entering prison, on average 7.8 (SD = 21.8) hours per week.

Perceived deterrence Study 2. In order to measure 
perceived deterrence in response to the manipulations of physical 
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guardianship, participants responded to eight different features 
on 5-point scales (strongly disagree-strongly agree): Difficulty to 
burgle in the neighbourhood (1 item, “This neighbourhood appears 
difficult to burgle”), neighbourhood attractiveness (1 item, “This 
neighbourhood is attractive to burgle”), chances of getting caught 
(1 item, “If you burgle in this neighbourhood, the chance of getting 
caught are small), social cohesion (2 items, α = .83, r(349) = .71, 
p < .001; “Neighbourhood residents know each other well”, 
“Neighbourhood residents look out for each other”), likelihood of 
residents to call the police (1 item, “Neighbourhood residents will 
call the police when they see a burglary taking place”), likelihood 
of residents intervening (1 item, “Neighbourhood residents will 
intervene when they see a burglary taking place”), willingness to 
burgle in the neighbourhood now (1 item, “If this neighbourhood 
would have existed in real life, would you have committed a burglary 
at this moment?”), and willingness to burgle in the neighbourhood 
later (1 item, “If this neighbourhood would have existed in real life, 
would you have committed a burglary at a later point in time?”). 
This last item was not part of the deterrence measure of Study 1, as 
the presence of a guardian in Study 2 could have burglars want to 
return to a neighbourhood at a later point in time when the guardian 
is likely absent.

Manipulation checks study 2. Two questions were asked 
regarding if participants had noticed the guardian: “Have you seen 
any virtual people in the neighbourhood?”, and “If you have seen 
people, what were they doing?” The latter question encompassed 
the behaviour of the guardian as well as that of the two background 
avatars to prevent participants from inferring the goal of the study. Of 
the 353 participants, 255 indicated that they had seen the guardian 
or correctly reported the absence of the guardian. Of those having 
perceived the guardian, 172 indicated to have seen the guardian 
calling, 7 to have seen him staring and 38 to have addressed them.

Presence. Presence in the VE was assessed via an adapted 
version of the 8-item short Spatial Presence Experience Scale using 
5-point scales (strongly disagree-strongly agree) (M = 3.1, SD = 0.6, 
α = .75) (Hartmann et al., 2016). Presence reflects the degree to 
which participants sense being physically present in the VE (Yildirim 
et al., 2019),
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e.g. “I felt like I was actually there in the virtual neighbourhood”. 
A higher presence will thus make it less likely participants perceived 
the VE as a game. The questionnaire was translated into Dutch and 
the wording within each item was altered, from “…. the area of the 
presentation” to “….. the virtual neighbourhood” to ensure participants 
would answer the question regarding the virtual neighbourhood. One 
item from the original scale was excluded for potentially being too 
difficult for the burglar sample (“It was as though my true location 
had shifted into the environment of the presentation”).

Cyber-sickness. The Simulator Sickness Questionnaire 
(Kennedy, Lane, Berbaum, & 1993) was adapted to measure 
discomfort due to experiencing VR (M = 2.7, SD = 0.8, α = .71) . To 
reduce participant burden, five items were selected to reflect the core 
areas of discomfort (nausea, stomach-ache, dizziness, lack of focus 
and blurry vision) were rated by the participants on a 5-point scale 
(strongly disagree-strongly agree) (e.g., “The virtual environment 
made me dizzy”).

Interview
All burglar participants were asked to take part in a semi-

structured interview. Of the 181 burglars, 174 agreed to take part in 
this interview. The other eight participants either had to stop their 
participation before the interview took place or declined to take part 
in the interview because they felt uncomfortable being recorded. The 
interview was guided by the following questions:
1.  How do you make your choice for where to burgle?
2. What attracts you in a neighbourhood and in a house?
3. What deters you in a neighbourhood and in a house?
4. Would you have burglar the neighbourhood you have seen in 

VR in real life?
5.  Could you elaborate on the house you chose today?
6.  What do you think about placing signs to deter burglars?
7. Which behaviour should neighbourhood residents show to deter 

you?
8. The interview will not be discussed in further chapters, as the 

current dissertation focuses on quantitative data.
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Procedure
Burglars were recruited in four different male-only prisons in 

the Netherlands. Recruitment took place via information flyers, by 
directly approaching inmates during leisure time, and via word of 
mouth amongst inmates. The prisons provided no prior information 
about the study to potential participants. Additionally, information 
flyers were phrased in general terms mentioning the use of VR and 
asking for people with burglary experience. Before taking part, 
burglars were asked whether they knew about the nature of the study. 
In addition, they were asked not to disclose any information about 
the study to other inmates after the study. The student sample was 
recruited at two universities in the Netherlands via their respective 
recruitment systems, information flyers, and by directly approaching 
potential participants on campus.

The informed consent procedure highlighted the confidentiality 
of the data and emphasized that participants’ names or other 
potentially identifying information would not be recorded. Any 
questions were answered before the virtual trial was started, as 
well as time given to ensure the HMD equipment was comfortable. 
Participants entered the virtual neighbourhood for Trial 1 of Study 1. 
They were instructed to walk around this neighbourhood as if they 
were about to scout this neighbourhood for a potential burglary. Non-
offenders were asked to imagine being a burglar, and burglars were 
asked to imagine that they were still active burglars. No time limit was 
set for the scouting. Unbeknownst to them, they were exposed to one 
of the four experimental symbolic guardianship conditions of Study 1. 
Subsequently, participants responded to the deterrence questionnaire 
of Study 1, as well as the HEXACO personality questionnaire, self-
control questionnaire and time-perspective questionnaire. After this, 
Trial 2 started with the same symbolic guardianship manipulations in 
which participants were asked to select the most attractive house to 
burgle. Subsequently, participants answered the manipulation check 
questions for Study 1, the burglary expertise questionnaire or self-
reported delinquency scales, game experience, and demographics. 
After this, the participants took part in Trial 3, which was part of Study 
2. Once again, they were asked to enter the virtual neighbourhood 
and instructed to walk around the neighbourhood as if they were 
assessing it for a potential burglary target, and were exposed to one 
of the physical guardianship manipulation conditions. Non-offenders 
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were instructed to imagine being a burglar and given the same 
assignment. No time limit was specified. Any questions were answered 
before the trial started. Once they exited the virtual neighbourhood, 
the experimental part of the session was over and their HMD and 
headphones were removed. The deterrence questionnaire for Study 
2, presence and cyber-sickness questionnaires were completed 
subsequently. After this, burglars took part in an interview for Study 
3. Subsequently, all participants received a full debriefing on the 
purpose of the study. Inmates were offered support if the exercise 
raised issues for them that they wished to discuss.
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Abstract

This chapter investigates the deterrent effects of incremental 
levels of guardianship on residential burglary and assesses how 
burglars differ from non-offenders in terms of their scouting process. 
In a virtual reality experiment, 181 incarcerated burglars and 172 
non-offenders (university students) were tasked to appraise a virtual 
neighbourhood in search of a burglary target. During the appraisal 
process, participants were exposed to different levels of guardianship, 
ranging from the mere presence of a guardian to an intervening 
guardian. The presence of a guardian deterred both burglars and 
non-offenders alike, with only negligible incremental effects for levels 
of guardianship. For burglars, guardianship increased the perceived 
likelihood of being caught and the perceived level of social cohesion, 
whereas it decreased neighbourhood attractiveness. Burglars differed 
from the non-offenders in terms of how they appraised the virtual 
neighbourhood, clearly reflecting differences in expertise between 
both groups. With respect to residential burglary, the results suggest 
that guardians – in line with the original notion of guardianship 
developed by Cohen and Felson (1979) – serve as a deterrent simply 
by being present.
Keywords: burglary, deterrence, expertise, guardianship, virtual 
reality
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Burglary ranks among the most feared crimes reported in crime 
surveys, not only due to its prevalence (Ceccato, 2016) but also 
because of its impact on feelings of safety (Ruijsbroek et al., 2015). 
One factor that has consistently been found to reduce burglary is 
the presence of residents in and around their homes (Bennett & 
Wright, 1992; Coupe & Blake, 2006; Cromwell, Olson, & Wester Avary, 
1991; Wright, Logie, & Decker, 1995). The presence of one or more 
individuals who can, intentionally or unintentionally, act to deter a 
(potential) criminal event is commonly referred to as ‘guardianship’ 
(Hollis-Peel, Reynald, Van Bavel, Elffers, & Welsh, 2011).

Despite robust empirical evidence regarding the effectiveness of 
guardianship on crime prevention, significant gaps exist in scientists’ 
understanding of what type of behaviour underlies the presence-
deterrence nexus and, more specifically, what level of guardianship is 
required to generate a deterrent effect (Reynald, 2009). Do guardians 
need to actively monitor their environment or is their mere presence 
sufficient to prevent a criminal event from taking place? Furthermore, 
most studies conducted thus far have been of a correlational rather 
than experimental nature (Coupe, 2017; Kearns & Fincham, 2005; 
Van Bavel & Elffers, 2013). In addition, previous research that has 
linked guardianship to burglary rates has not included the offender’s 
perspective. However, addressing this perspective is important, as 
burglars have been shown to differ significantly from non-offenders 
in key aspects of the burglary process (e.g., Nee & Meenaghan, 
2006; Nee, Van Gelder, Otte, Vernham, & Meenaghan, 2019; Nee et 
al., 2015).

In the present study, we capitalise on the potential of virtual 
reality (VR) to provide an experimental test of the deterrent effects 
of different levels of guardianship among a sample of incarcerated 
burglars and a comparison group of non-offenders. Specifically, we 
aim to a) investigate what level of guardianship is required to deter 
residential burglary, and b) examine how burglars differ from non-
offenders in terms of their perceptions of opportunities for burglary.

The effect of guardianship on burglars
The term guardianship was first coined by Cohen and Felson 

(1979). According to their Routine Activity Theory (RAT), crime is 
likely to take place when a motivated offender and a suitable target 
converge in time and place in the absence of a capable guardian. 
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Whereas formal guardians (e.g., police officers, security guards) have 
a professional role in preventing crime, informal guardians are those 
who do not act out of a professional capacity (Elffers & Ruiter, 2016). 
In line with RAT, empirical evidence suggests that increasing the 
number of available guardians decreases burglary rates. For example, 
unemployment has been linked to reduced burglary victimisation 
(D’Alessio et al., 2012), presumably because unemployed individuals 
spend more time at home, thereby increasing the number of 
guardians in a neighbourhood. In contrast, increased employment 
of women outside their homes, and hence reduced home occupancy, 
has been linked to increases in burglary rates (Bennett, 1991).

 In their original notion of the concept, Cohen and Felson 
(1979) envisioned guardianship as the mere presence (versus 
absence) of individuals. The mere presence was argued to provide 
unintentional supervision to a specific place and time through routine 
activities. Subsequent conceptualisations have extended the scope of 
guardianship to also include guardianship exhibited by objects, such 
as security cameras or alarms (e.g., Cohen, Kluegel, & Land, 1981), 
and the actual actions or behaviour of guardians (e.g., Reynald, 
2009). In the present study, we are particularly interested in the 
latter.

Reynald (2009) defined three successive levels of guardianship. 
The first level entails the mere presence of (a) guardian(s). The second 
level focuses on guardians actively monitoring their surroundings. 
In the third and highest level, guardians actively monitor their 
environment and ultimately intervene when they observe a potential 
offender. Preliminary evidence indicates that levels of guardianship 
are negatively correlated with property crimes (Reynald, 2009). 
However, recent research suggests only minor increases in 
effectiveness between successive levels of guardianship (Moir et 
al., 2017). That being said, it is important to note that previous 
studies examining levels of guardianship were largely observational 
and correlational, hence leaving open questions regarding causality 
(Reynald et al., 2018). In addition, whereas interview studies report 
higher numbers of monitoring and intervening guardians (Moir et 
al., 2018; Reynald, 2010), monitoring and intervening guardians 
are less frequently observed in observational studies compared to 
mere present guardians and are therefore underrepresented in this 
research (Hollis-Peel & Welsh, 2014; Hollis et al., 2019).
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The burglar’s perspective on guardianship
While early pioneering studies interviewed burglars on the 

deterrent effects of guardianship (e.g., Bennett & Wright, 1992; 
Wright et al., 1995), more recent research has shifted focus and 
related crime levels to the observation of guardianship behaviour, 
thus leaving the offender’s perspective out of the equation (Moir 
et al., 2017; Reynald, 2009). However, we argue that including the 
offender’s perspective is critical due to the unique expertise of 
offenders that impact their decision-making processes (Nee, 2015).

Burglars have been found to accumulate unique expertise over 
time. This expertise results in a superior recognition and quicker 
assessment of burglary-related cues (Nee & Ward, 2015; Coupe, 
2017). For example, burglars more quickly detect and pay attention 
to cues signalling wealth, occupancy, and security (Nee & Meenaghan, 
2006; Nee & Taylor, 2000). Hence, it stands to reason that burglars 
will also be more attuned to cues of guardianship when compared 
to non-offenders.

Research has thus far not addressed how burglars appraise 
different levels of guardianship. Using experimental research 
designs, such an appraisal could be directly observed by recording 
the behaviour exhibited by the burglars in response to these varying 
levels. Additionally, by contrasting the responses of burglars to those 
of a non-offender group, it is possible to place these findings in 
context and also highlight how expertise affect the assessment of 
guardianship.

VR as a means to study guardianship
Analogous to researching other types of offending, studying 

burglars in action has proven challenging both for practical and 
ethical reasons (Van Gelder, Luciano, & Otte, 2014). The advent of 
VR technology, however, offers novel possibilities through its ability 
to simulate criminogenic contexts in a realistic way (e.g., Van Gelder 
et al., 2017). Importantly, VR allows for a relatively faithful simulation 
of the real world (Mania & Chalmers, 2001), while maintaining high 
levels of experimental control. That is, simulations can be kept 
identical for participants across experimental conditions except for 
pre-established variations, to isolate the effects of the variables 
of interest (Blascovich et al., 2002). Furthermore, VR provides an 
opportunity to directly observe behaviour as it occurs, rather than 
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after the events have transpired, as is the case with alternative 
methodologies commonly used to study offender behaviour, such as 
interviews and surveys (Van Gelder et al., 2014).

Recent work has tapped into the potential of simulated 
environments to study burglar decision making. Nee et al. (2015) 
exposed burglars and non-offenders (i.e., university students) to 
both an actual house and a virtual replica of the same house on 
a laptop computer, finding that the behaviour of burglars differed 
from that of non-offenders, but did not differ significantly between 
the virtual house and the actual house. In another recent study, 
Nee and colleagues (2019) compared the behaviour of experienced 
incarcerated burglars with that of other offenders and non-offenders 
in a simulated environment. This study showed the superior expertise 
of burglars compared to the other groups which manifested in 
differences in their decision-making. Specifically, burglars scoped the 
neighbourhood more thoroughly yet more efficiently than the other 
groups, spent more time in the high-value areas within the house 
they burgled while travelling less distance there, and also targeted 
different goods than the comparison groups.

The present study
The present study had two goals. The first goal was to establish 

the effect of guardianship levels on burglar perceived deterrence. 
The second goal involved the comparison of experienced burglars 
with non-offenders (i.e., university undergraduates) in terms of 
their perceptions of opportunities for burglary. Participants were 
instructed to scout a virtual neighbourhood for opportunities to 
commit a burglary and to proceed in a similar fashion as they would 
in the real world. During this process, they were exposed to a virtual 
guardian displaying one of three different levels of guardianship 
(mere presence, monitoring guardian, and intervening guardian) or 
did not encounter a guardian (control condition). After the scouting 
experience, participants were presented with a survey in which they 
were questioned about perceived deterrence and neighbourhood 
attractiveness. We tested the assumption that for both burglars and 
non-offenders, perceived deterrence would increase in parallel with 
increases in the level of guardianship. Furthermore, we theorised that 
burglars would respond differently in terms of perceived deterrence 
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in line with their superior expertise and be quicker and more efficient 
in the scouting process than non-offenders.

Method

Participants and design
In total, 353 participants (181 burglars, 172 non-offenders) 

took part in this study. Inclusion criteria for both samples were being 
proficient in Dutch, being at least 18 years of age, and not suffering 
from epilepsy. Participants were randomly assigned to one of the 
following conditions: ‘mere present guardian’ (N = 46 burglars; 
N = 42 non-offenders); ‘monitoring guardian’ (N = 45 burglars; 
N = 46 non-offenders); ‘intervening guardian’ (N = 43 burglars; 
N = 41 non-offenders); or a control condition without a guardian 
(N = 47 burglars; N = 43 non-offenders). The participants’ mean 
age was 32.9 (SD = 9.2) for burglars and 22.9 (SD = 5.2) for non-
offenders. The country of origin was the Netherlands for 43% of the 
burglars and 81% of the non-offenders.

Materials

Virtual Environment
 The virtual environment (VE) was developed with the Unity 

Pro engine (version 2017.3.1f1). Participants viewed the VE through a 
head-mounted display (HMD), the Oculus Rift DK, with a stereoscopic 
view. An HMD allows for viewing in all directions via accelerometers, 
thus resembling a natural viewing experience. In addition to the 
HMD, participants were also provided with headphones delivering 
immersive audio (e.g., sounds of birds and cars in the distance, as 
well as the participant’s footsteps). Participants navigated the VE 
using a game controller.

 The VE was designed to resemble a typical middle-class 
neighbourhood and consisted of several street segments, public 
squares, front and back gardens, and alleys (see Figure 3). 
Participants could freely walk around and look through the windows 
of houses to see their interior (see Figure 2a-d). The neighbourhood 
further contained parked cars and other common features, such 
as lampposts, garbage bins, trees, and street signs. Two virtual 
agents (one male, one female) were programmed to walk around 
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the neighbourhood at a distance from participants. All participants 
started in the same location (see Figure 3) and were instructed to 
walk around the neighbourhood as if they were scouting it for a 
potential burglary.

Time spent in neighbourhood and distance travelled. 
Throughout the Trial, the VE tracked the movements of each 
participant continuously for the entire duration of the trial. This 
resulted in a time spent in seconds for each participant as well as 
distance travelled in meters.

Guardianship manipulation. The guardianship manipulation 
consisted of a single virtual agent, the guardian (see Figure 4), who 
appeared from the front door of his house when a participant came 
within a distance of 25 meters (approximately 27 yards) of his house 
(see Figure 5 for these trigger zones). In all three experimental 
conditions, the virtual agent was engaged in a phone conversation 
and remained in his front yard. In the mere presence condition, the 
guardian appeared fully engaged in the phone conversation, was 
clearly not paying attention to his surroundings, and did not remark 
or acknowledge the participant. In the monitoring guardian condition, 
the guardian displayed the same behaviour as in the mere presence 
condition but looked directly at the participant once the participant 
came within a range of 17 meters (approximately 18 yards) from the 
virtual agent and followed the participant with his gaze as long as the 
participant remained within a radius of 17 meters from the guardian. 
The intervening guardian condition was identical to the monitoring 
condition with the difference that he intervened once the participant 
reached a distance of 10 meters (approximately 11 yards) from the 
guardian, at which point the guardian approached him by walking 
several steps in his direction and addressed him with the question: 
“You seem to be looking for something, can I help you?” In the control 
condition, no guardian was present.

As participants could freely traverse the neighbourhood, 
walking patterns varied. To ensure that participants would encounter 
the guardian in the guardianship conditions, the guardian could 
appear from one of four potential houses dispersed around the 
neighbourhood (see Figure 5). At least one of these houses would 
always be passed regardless of the participant’s chosen trajectory. 
Only one guardian was activated per experimental session, the other 
three guardians remained invisible.
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Questionnaires
Perceived Deterrence. In order to measure perceived 

deterrence, participants responded to eight questions measured 
on a 5-point scale (strongly disagree-strongly agree): Difficulty to 
burgle in the neighbourhood (1 item, “This neighbourhood appears 
difficult to burgle”), neighbourhood attractiveness (1 item, “This 
neighbourhood is attractive to burgle”), chances of getting caught 
(1 item, “If you burgle in this neighbourhood, the chances of getting 
caught are small), social cohesion (2 items, α = .83, r(349) = .71, 
p < .001; “Neighbourhood residents know each other well”, 
“Neighbourhood residents look out for each other”), likelihood of 
residents to call the police (1 item, “Neighbourhood residents will 
call the police when they see a burglary taking place”), likelihood of 
residents intervening (1 item, “Neighbourhood residents will intervene 
when they see a burglary taking place”), willingness to burgle in 
the neighbourhood now (1 item, “If this neighbourhood would have 
existed in real life, would you have committed a burglary at this 
moment?”), and willingness to burgle in the neighbourhood later (1 
item, “If this neighbourhood would have existed in real life, would 
you have committed a burglary at a later point in time?”). These 
items include both direct (e.g., chances of getting caught) and more 
indirect aspects of perceived deterrence (e.g., social cohesion), and 
represent cues burglars are likely to pay attention to when selecting 
a target (e.g., Bennett & Wright, 1992; Cromwell et al., 1991; Wright 
et al., 1995).

To investigate the factor structure of perceived deterrence, 
an exploratory factor analysis was conducted. A Kaiser-Meyer-Olkin 
measure of sampling adequacy indicated adequate sampling at .71. 
A principal-axis factor extraction – conducted to determine the 
factor structure with orthogonal rotation – yielded two factors with 
Eigenvalues larger than 1. The first factor (encompassing the items: 
difficulty to burgle the neighbourhood, neighbourhood attractiveness, 
chances of getting caught, willingness to burgle now, willingness to 
burgle later) had an Eigenvalue of 2.64 and explained 32.97% of 
the variance. Factor loadings ranged from .50 to .80. The second 
factor (encompassing the items: perceived social cohesion, resident 
willingness to call the police, resident willingness to intervene) had 
an Eigenvalue of 1.46 and explained 18.18% of the variance. Factor 
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loadings ranged from .50 to .75. No cross-loadings above .40 were 
observed.

Factor 1 (5 items; M = 3.0, SD = 0.7) reflected the perception 
of the neighbourhood and was labelled “neighbourhood assessment”. 
Factor 2 (3 items; M = 3.4, SD = 0.5) reflected perception of 
residents’ potential intervening behaviour and was labelled “resident 
responses”. Analyses were performed both for the two aggregate 
factors as well as for the underlying individual items.

Manipulation checks. Two items examined whether 
participants had noticed the guardian: “Did you see any virtual people 
in the neighbourhood?” (yes/no), and “If you did see people, what 
were they doing?” The latter question encompassed the behaviour 
of the guardian as well as that of the two background virtual agents 
who were incorporated to prevent participants from inferring the goal 
of the study. Of the 353 participants, 255 indicated that they had 
seen the guardian or correctly reported the absence of the guardian. 
From the participants who indicated to have seen the guardian, 172 
indicated to have seen the guardian calling, 7 to have seen him 
staring and 38 to have addressed them.

Gaming experience. To establish whether reactions to and 
behaviour in the virtual neighbourhood were influenced by the 
participants’ level of gaming experience, they were asked how many 
hours per week they played videogames with a controller (burglars: 
M = 7.8, SD = 21.8; non-offenders: M = 3.1, SD = 5.5). Burglars 
were asked to indicate how many hours per week they played prior 
to incarceration.

Presence. Presence in the VE was assessed using an adapted 
version of the 8-item short Spatial Presence Experience Scale 
using a 5-point scale (strongly disagree-strongly agree) (M = 3.1, 
SD = 0.6, α = .75) (Hartmann et al., 2016). This scale reflects the 
degree to which participants felt present in the virtual world (e.g., 
“I felt like I was actually there in the virtual neighbourhood”). The 
questionnaire was translated into Dutch and the wording for each 
item was altered from “…. the area of the presentation” to “…the 
virtual neighbourhood” for reasons of clarity. One item from the 
original scale was excluded for potentially being too difficult for the 
burglar sample (“It was as though my true location had shifted into 
the environment of the presentation”).



51

Mere presence of guardians deters burglars

Cyber-sickness. Any discomfort suffered by a participant due 
to the VR was assessed through an adapted version of the Simulator 
Sickness Questionnaire (M = 2.7, SD = 0.8) (Kennedy, Lane, 
Berbaum, & 1993). To reduce participant burden, five core aspects 
of discomfort (i.e., nausea, stomachache, dizziness, lack of focus, 
blurry vision) were selected from the original 15-item questionnaire. 
Participants rated their discomfort on a 5-point scale (e.g., “The 
virtual environment made me dizzy”) (strongly disagree-strongly 
agree).

Burglary experience. To assess burglary experience among 
the burglar sample, burglars were asked to estimate the number 
of burglaries they had committed in their lifetime (M = 62.5, 
SD = 281.6), a question commonly included when burglary experience 
is assessed (Nee et al., 2019). Nine of the incarcerated participants 
were excluded for not having burglary experience.

Self-reported delinquency. To exclude potential burglars 
from the non-offender sample, a 22-item self-reported delinquency 
scale (Svenson, Weerman, Pauwels, Bruinsma, & Bernasco, 2013) 
was administered among the student sample, e.g., “How often in 
the last 2 years have you stolen something or taken something from 
another person, such as money, a cell phone, or clothes”; α = .84) 
on a 5-point scale (never, 1-2 times, 3-5 times, 6-10 times, more 
than 10 times ). The threshold was set to exclude non-offenders who 
indicated for 4 or more items to have exhibited delinquent behaviour, 
which was not the case.

Procedure
Burglars were recruited in four different male-only prisons in 

the Netherlands. Recruitment took place via information flyers, by 
directly approaching inmates during leisure time, and via word of 
mouth amongst inmates. The prisons provided no prior information 
about the study to potential participants. Additionally, information 
flyers were phrased in general terms mentioning the use of VR and 
asking for people with burglary experience. Before taking part, 
burglars were asked whether they knew about the nature of the 
study. In addition, they were asked not to disclose any information 
about the study to other inmates afterwards. The student sample was 
recruited at two universities in the Netherlands via their respective 
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recruitment systems, information flyers, and by directly approaching 
potential participants on campus.

The informed consent procedure highlighted the confidentiality 
of the data and emphasised that participants’ names and other 
potentially identifying information would not be recorded. After 
providing their informed consent, participants answered questions 
regarding their prior burglary experience (burglar sample) or self-
reported delinquency (student sample), their gaming experience, 
and their demographics. Subsequently, they were asked to enter 
the virtual neighbourhood and instructed to walk around the 
neighbourhood as if they were assessing it for a potential burglary. 
Non-offenders were instructed to imagine being a burglar and given 
the same assignment. No time limit was specified. Any possible 
questions were answered before the trial started. Participants could 
exit the neighbourhood via one of three exits. Once they had exited, 
the experimental part of the session was completed. After removing 
the HMD and headphones, participants were asked to fill out the 
survey including the perceived deterrence, presence, and cyber-
sickness items. Subsequently, they received a full debriefing on the 
purpose of the study. Inmates were offered support in the event 
that the experience had raised issues for them that they wished to 
discuss.

Results

Preliminary analyses
We first checked for potential differences between conditions 

and the two experimental groups. No significant differences emerged 
for the levels of guardianship on presence F(3, 348) = .82, p = .481, 
η2 = .007 and cyber-sickness F(3, 348) = .61, p = .610, η2 = .005, 
nor were there differences between burglars and non-offenders on 
presence F(1, 350) = 2.29, p = .131, η2 = .007 or cyber-sickness 
F(3, 350) = .24, p = .628, η2 = .001. Gaming experience was higher 
for the control condition (M = 10.1, SD = 28.9) compared to a 
mere present guardian (M = 4.4, SD = 7.7), monitoring guardian 
(M = 4.0, SD = 7.2), and intervening guardian (M = 2.8, SD = 6.0), 
F(3, 339) = 3.57, p = .014, η2 = .03. Burglars and non-offenders also 
differed significantly on gaming experience, with (M = 7.8, SD = 21.8) 
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and (M = 3.1, SD = 5.5) respectively, (F(1, 341) = 7.46, p = .007, 
η2 = .02).

Main analyses
 We performed a General Linear Model with the following 

independent variables: guardianship level and burglars versus non-
offenders. Presence, cyber-sickness, and gaming experience were 
added as covariates for all analyses as they could potentially affect 
the perception of the neighbourhood as well as time spent and 
distance travelled in the VE. The plan of analysis was structured 
as follows. First, we compared the different levels of guardianship 
at the aggregated factor level, followed by a comparison on the 
individual item level of perceived deterrence. For each set of 
analyses, we first established the effect of the four experimental 
conditions on the dependent variables. Subsequently, we performed 
planned comparisons contrasting the control condition with the three 
experimental conditions together to establish whether the effect of 
guardianship is best presented as a dichotomy or as a matter of 
successive levels. Lastly, we tested for differences between the three 
levels of guardianship. These analyses were performed separately 
for burglars and non-offenders. In the second part of the analyses, 
we compared the responses of burglars to the dependent variables 
to those of the non-offenders.

Burglars
Factor level results. No significant effects emerged for 

burglars on neighbourhood assessment; resident responses; 
distance travelled; or time spent in the neighbourhood (p > .15 for 
all analyses), indicating no differences between the control conditions 
and the three levels of guardianship (see Table 1 for means and SD’s). 
Furthermore, contrast analyses indicated no significant differences 
between the control condition and guardianship in general, nor 
between the three levels of guardianship (p > .15 for all analyses).

Individual item results. On the item level, there was 
a significant effect for the four experimental conditions on 
neighbourhood attractiveness F(3, 165) = 2.80, p = .037, η2 = .05, 
as well as a marginally significant effect on chances of getting caught 
F(3, 165) = 2.59, p = .055, η2 = .02. No significant differences 
emerged for the perceived difficulty to burgle the neighbourhood, 
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the likelihood of residents intervening, likelihood of residents calling 
the police, social cohesion, willingness to burgle now, willingness to 
burgle later, time spent in the neighbourhood, and distance travelled 
(p > .15 for all analyses).

Contrasting the control condition with guardianship in general 
(all three experimental conditions combined), the effects of 
neighbourhood attractiveness F(1, 159) = 5.68, p = .018, η2 = .03 
and chances of getting caught F(1, 159) = 7.74, p = .006 η2 = .05 
were significant, whereas the effect of perceived social cohesion 
was marginally significant F(1, 159) = 3.66, p = .058, η2 = .02. No 
significant differences emerged for the other variables (p > .15 for 
all analyses).

Contrasting the three levels of guardianship did not yield any 
differences at the item level (p > .15 for all analyses). In conjunction, 
these results reflect a deterrent effect of guardian presence, 
irrespective of the level of guardianship and with no incremental 
effects of successive levels of guardianship.

Non-offenders
Factor level results. In the non-burglar sample, there was a 

significant effect for resident responses F(3, 164) = 2.69, p = .048, 
η2 = .05. Contrast analyses yielded a significant difference between 
the control condition and guardianship in general F(1, 164) = 7.99, 
p = .005, η2 = .05, but no differences between the three levels of 
guardianship (p > .15) for all analyses). These findings show that 
the likelihood of residents intervening was higher when a guardian 
was present, irrespective of the level of guardianship (see Table 1 for 
means and SD’s). There were no significant effects for non-offenders 
on neighbourhood assessment, distance travelled, or time spent in 
the neighbourhood (p > .15) for all analyses).

Individual item results. At the item level, there were 
significant differences for perceived difficulty to burgle F(3, 
164) = 3.59, p = .015, η2 = .06 and for perceived social cohesion 
(F(3, 164) = 2.73, p = .045, η2 = .05). No significant effects emerged 
for any of the other variables (p > .15 for all analyses).

Contrasting the control condition with guardianship in 
general, significant effects emerged for perceived difficulty to 
burgle (F(1, 164) = 10.68, p = .001, η2 = .06) and social cohesion 
(F(1, 164) = 5.87, p = .016, η2 = .04). Marginally significant effects 
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emerged for chances of getting caught (F(1, 164) = 3.32, p = .070, 
η2 = .02) and willingness to burgle the neighbourhood at a later point 
in time (F(1, 164) = 3.05, p = .083, η2 = .02). These findings indicate 
that when a guardian is present, irrespective of level of guardianship, 
ratings of perceived difficulty, social cohesion, and chances of getting 
caught increase, while willingness to burgle decreases. Contrasting 
the three levels of guardianship was not significant to any of the items 
(p > .15), providing further evidence against differences in perceived 
deterrence due to levels of guardianship.

Burglars vs. Non-offenders
Factor level results. Comparing burglars versus non-offenders 

on the aggregated factors, a significant effect emerged for resident 
responses F(1, 332) = 29.50, p < .001, η2 = .08. Burglars (M = 3.5, 
SD = 0.5) assessed the likelihood of residents responding as higher 
than non-offenders (M = 3.2, SD = 0.5). No differences were found 
for neighbourhood assessment (p > .15).

Individual item data. On the individual item data, significant 
differences for burglars versus non-offenders were found for perceived 
difficulty to burgle the neighbourhood F(1, 332) = 5.87, p =.016, 
η2 = .02, neighbourhood attractiveness F(1, 332) = 12.17, p =.001, 
η2 = .04, likelihood of residents intervening F(1, 332) = 25.12, p 
< .001, η2 = .07, perceived social cohesion F(1, 332) = 22.52, p < 
.001, η2 = .06, time spent in the neighbourhood F(1, 332) = 3.89, 
p =.049, η2 = .01, and travelled distance in the neighbourhood F(1, 
332) = 10.54, p =.001, η2 = .03. The effect on chances of getting 
caught was marginally significant F(1, 332) = 3.42, p =.065, η2 = .01.

Burglars rated the neighbourhood lower than non-offenders 
on the difficulty to burgle the neighbourhood, attractiveness, and 
chances of getting caught and higher than non-offenders on the 
likelihood of neighbourhood intervening and social cohesion. Time 
spent in the neighbourhood in seconds was lower for burglars than 
for non-offenders. The same was found for distance travelled. These 
results indicate that, as predicted, burglars respond differently to 
perceived deterrence cues than non-offenders and are more efficient 
in the scouting process, in line with their superior expertise.

3
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Discussion

In its original formulation, guardianship was seen as a presence 
versus absence phenomenon, bypassing the possibility of differential 
effects between different levels of guardianship (Reynald, 2009). 
Studies that have thus far attempted to take levels of guardianship 
into account have done so in a non-experimental fashion (Van Bavel & 
Elffers, 2013). The present study is the first to experimentally assess 
the effect of different levels of guardianship on burglar perceived 
deterrence.

In line with expectations, when guardianship was encountered 
by burglars, perceived social cohesion, and chances of getting 
caught increased, whereas perceived neighbourhood attractiveness 
decreased. No differences, however, emerged between the three 
levels of guardianship on these variables. These findings suggest 
that the mere presence of a guardian increases perceived deterrence 
and that the incremental deterrent effect of increasing guardianship 
levels is small for residential burglary. Differences between burglars 
and non-offenders were found for the perceived difficulty to burgle, 
perceived attractiveness, chances of getting caught, the likelihood 
of neighbourhood residents to intervene, social cohesion, time spent 
in the virtual neighbourhood, and distance travelled in it. There were 
no differences between burglars and non-offenders for the effect of 
level of guardianship.

Further understanding the deterrent effect of guardianship
Our findings align with the original notion of guardianship by 

Cohen and Felson (1979), in which guardians deter by virtue of simply 
being present, rather than the view of guardianship as a matter of 
degree. The minor differences between a present, a monitoring, 
and an intervening guardian correspond with findings from earlier 
correlational studies on the level of guardianship (Hollis-Peel et al., 
2012; Reynald, 2009). However, it is important to note that the lack 
of a clear difference between these groups could be affected by the 
ambiguous risk that a merely present guardian poses to a would-be 
burglar. The difference between the mere presence of a guardian 
and one that is monitoring is arguably subtle and a merely present 
guardian can also evolve into a monitoring or intervening guardian 
(Wright & Decker, 1994). This ambiguity could render differences 
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in perceived risk between levels of actual guardian behaviour 
comparatively small. Nonetheless, while even a sticker of a pair of 
watchful eyes can, in some situations, reduce norm violations or 
misconduct (e.g., Bateson, Nettle, & Roberts, 2006; Nettle, Nott, & 
Bateson, 2012), intervening guardians pose a more imminent threat 
to burglars than monitoring guardians (Van Bavel & Elffers, 2013). 
Conceptually, these levels are thus notably distinct from one another.

Exploring the manipulation of guardianship behaviour and what 
constitutes mere presence, monitoring, or intervening guardianship 
is a necessary step in exploring the small differences in levels of 
guardianship. In the current study, the mere present guardian was 
not actively monitoring the participant whilst standing outside the 
house; mere present guardians are also present guardians not able to 
monitor activity due to their physical surroundings (e.g., street view 
blocked by a fence) (Reynald, 2009). Intervening guardianship can 
take many forms, such as calling the police, physically confronting 
the burglar, or being verbally abusive. Perhaps varying the range of 
guardianship behaviour within each stage would create more notable 
differences between the levels.

This study made use of only a single guardian rather than 
multiple ones. The fact that even this single guardian had a clear 
effect on burglars supports the idea that guardians are effective 
deterrents for burglars. Increasing the number of available and visible 
guardians in a neighbourhood, irrespective of their behaviour could 
therefore be an effective preventive measure (Elffers & Ruiter, 2016; 
Miró, 2014). However, whether or not there is an additive deterrent 
effect of multiple guardians requires further examination.

When further exploring the effects of guardianship, more 
attention could be given to individual differences between burglars, 
as these could be meaningfully related to the deterrent effect of 
guardianship. Bennett and Wright (1992) identified three types of 
burglars, ranging from low to high when it comes to planning their 
crime (see also Nee & Meenaghan, 2006; Wright & Decker, 1994). 
In the short term, each type of burglar will likely be deterred by the 
presence of guardians. However, burglars who tend to engage in 
more extensive criminal planning could decide to return to complete 
the burglary once the threat of the guardian has diminished or 
disappeared. Understanding the connection between guardianship 
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and individual differences in burglars might therefore provide a more 
complete picture of the deterrent effect of guardianship.

Although there were only notably small differences between 
levels of guardianship, this study requires replication in other contexts 
to be able to draw firmer conclusions. In addition to varying the 
number of guardians and style of guardianship behaviour, physical 
attributes of the guardian, as well as the type (e.g., rural versus 
urban, low versus high income, organised versus disorganised) and 
size of the neighbourhood should be addressed in future studies.

The differences in results between burglars and non-offenders 
in this study highlight the role of criminal (i.e., burglar) expertise. 
Similar to the findings reported by Nee et al. (2019), burglars 
appeared to be able to process burglary-related cues significantly 
more efficiently than non-offenders as evidenced in a shorter 
time spent in the neighbourhood. Burglars did however travel less 
distance compared to non-offenders, contrary to findings by Nee and 
colleagues. (2019). This discrepancy between the present findings 
and those reported by Nee et al. (2019) is likely due to the more 
extensive environment that was used in the present study and 
indicates expertise as burglars appear to make their decisions more 
quickly. The clear differences between burglars and non-offenders 
concerning their overall perception of the neighbourhood, in particular 
regarding cues of the behaviour of residents, once again confirm the 
role of (dysfunctional) expertise (Nee & Meenaghan, 2006; Nee & 
Taylor, 2000; Roth & Trecki, 2016).

Although the burglars and non-offenders did not differ 
concerning the deterrent effect of the various levels of guardianship, 
the speed of guardianship detection is unknown. It is possible 
expertise can result in differences concerning how quickly burglars 
perceive risks posed by guardianship and how they act accordingly. 
Indeed, previous research has found superior detection of burglary-
related cues by burglars (Garcia-Retamero & Dhami, 2009; Nee 
& Taylor, 2000; Nee et al., 2019). With VR, it is now possible to 
assess the speed of detection of guardianship-related cues by 
using eye-tracking technology, a feature that was unavailable for 
the current study. When designing a virtual environment in which 
eye-tracking is incorporated to assess guardianship-related cues, 
researchers do need to test the extent to which such cues are 
clearly visible and whether or not gaming experience influences the 
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speed of detection. Nevertheless, this ability will no doubt assist in 
expanding our understanding of the deterrent effect of guardianship 
while simultaneously testing the superior automatic recognition of 
burglary-related cues at a behavioural level.

Strengths and limitations
In closing, several limitations of the study must be 

mentioned. Although the virtual environment provides the closest 
approximation to observing burglars in action, the interpretation 
of ‘virtual’ offending behaviour does warrant caution. Navigating a 
computer-simulated environment with a game controller while being 
incarcerated is different from scouting an actual neighbourhood, and 
the risks involved in an actual real-world burglary are difficult, if 
not impossible, to mimic virtually. Despite these differences, past 
research has revealed striking similarities between virtual and real 
burglaries at the subjective, behavioural, and even physiological level 
(Nee et al., 2015, 2019; Van Gelder et al., 2017). When designing 
the present study, great care was taken to ensure that refresh rates 
and rendering rates were adequate and not obvious to participants. 
Moreover, no differences were observed between the behaviour of 
those with extensive gaming experience and those without.

Another possible limitation of the study concerns the fact that 
the burglar sample could be biased, given that the most successful 
burglars are likely out on the street and not in prison (Cromwell et al., 
1991). However, the burglars in this study were mostly incarcerated 
for crimes other than burglary, as was the case in previous studies 
(Nee et al., 2015, 2019). Furthermore, reviews of research among 
both incarcerated offenders and offenders outside of prison indicate 
consistency in the decision-making process as well as behaviour in 
these groups (Copes & Hochstetler, 2010)

This study involved an experimental test of the potential of VR 
to measure the deterrent effect of guardianship. To the best of our 
knowledge, it was the first study to use immersive virtual reality to 
study criminal decision making among an actual offender sample. 
Participant responses show that the simulation was effective, leading 
the way to expanding the use of VR to study burglary and other types 
of offending. For example, future studies could enable participants 
to interact with virtual agents or to include multiple virtual agents 
(to study co-offending) (Yaremych & Persky, 2019). Another potential 
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avenue for future research in this context is to examine the speed 
of detection of crime- and guardianship-related cues by using eye-
tracking technology, which can be integrated with VR and can assist in 
expanding our understanding of the deterrent effect of guardianship 
while simultaneously testing the superior automatic recognition of 
burglary-related cues at a behavioural level.

Conclusion

The literature on guardianship goes back several decades, but it 
is only recently that levels of guardianship have been distinguished. 
The present research supports the overall conclusion that informal 
guardianship matters. Moreover, our findings suggest that the mere 
presence of guardians may often be quite effective when it comes to 
discouraging those inclined to burgle from actually doing so. These 
conclusions contribute to the scientific literature and are in line with 
the original views that underlie the concept of informal guardianship 
(Cohen & Felson, (1979). What is especially new is the finding that the 
use of VR is a useful tool to provide experimental evidence in support 
of the notion that the mere presence of guardians is already quite 
effective as a deterrent to burglary. We look forward to harnessing 
the future research potential of VR (and perhaps other tools) to 
further understand the power of informal guardians to maintain and 
promote safety in communities.
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Abstract

This study examines the deterrent effects of neighbourhood 
watch signs and police signs as measures of symbolic guardianship 
on burglars versus non-offenders. In a virtual reality experiment, 
181 incarcerated burglars and 172 non-offenders were instructed 
to scout a virtual neighbourhood. During this process, they were 
exposed to neighbourhood watch signs suggesting that residents 
are vigilant about suspicious behaviour and/or signs suggesting 
police surveillance in the area. For burglars, results indicate a 
weak to absent deterrent effect. With neighbourhood watch signs 
present, burglars both burglars and non-offenders perceived the 
neighbourhood residents as more likely to intervene. Burglars 
were also more likely to select a target closer to the exit than non-
offenders when neighbourhood watch signs were present. The 
presence of police signs reduced the time spent scouting and the 
distance travelled for both burglars and non-offenders. Meaningful 
differences also emerged when comparing burglars to non-offenders, 
in which burglars selected houses with easier access and travelled 
less distance scouting the neighbourhood, as well as reporting higher 
anticipation of neighbourhood resident intervention compared to non-
offenders. Symbolic guardianship through neighbourhood watch or 
police signs seems to elicit only small effects in deterring burglars. 
They should however not immediately be discounted as preventive 
measures, as small effects interventions can be a valuable addition 
to well-established interventions.
Keywords: burglary, deterrence, expertise, symbolic guardianship, 
virtual reality
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The presence of people has been shown to be one of the most 
robust factors deterring offenders, including burglars (Bennett & 
Wright, 1992; Coupe & Blake, 2006; Cromwell et al., 1991; Wright, 
Logie, & Decker, 1995). This presence is often captured by the 
term guardianship, which refers to “any spatiotemporally specific 
supervision of people or property by other people which may prevent 
criminal violations from occurring” (Felson & Cohen, 1980: 392). 
Although generally interpreted in terms of the physical presence 
of individuals, guardianship can also be symbolic in nature, for 
example through signs or CCTV, which exert their deterrent effects 
by suggesting that offenders may be watched. Indeed, like Hollis, 
Felson and Welsh (2013: 66) argue, the most important mechanism 
involved in guardianship is likely to be the feeling1 that someone is 
watching and could observe criminal behaviour.

 The main goal of the present research is to examine the 
deterrent effects of signs suggesting symbolic guardianship. We 
distinguished between two types of signs: 1) neighbourhood watch 
signs that signal that residents are vigilant and keep an eye out for 
suspicious behaviour, and 2) signs that suggest police surveillance 
is in the area. We capitalize on the possibilities of virtual reality (VR) 
to experimentally examine these effects among an offender sample. 
In the experiment, incarcerated domestic burglars were invited to 
scout a virtual neighbourhood for committing a potential burglary and 
to select a target. During this process, they were exposed to either 
neighbourhood watch signs, police signs, both types of signs, or 
neither. Responses were compared between experimental conditions, 
and with the responses of a group of non-offenders consisting of 
university undergraduate students undertaking the same assignment.

Symbolic guardianship
Cohen and Felson’s (1979) Routine Activity Theory (RAT) 

revolves around the assumption that when a suitable target and 
a motivated offender converge in time and place in the absence 
of a capable guardian, crime is most likely to happen. Guardians 
can operate in a formal or informal role: formal guardians exercise 
guardianship in some official capacity, such as police and security 
personnel, whereas informal guardians, such as neighbourhood 

1 Italics added
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residents and passers-by, do not (Elffers & Ruiter, 2016). Although 
increasing the number of both formal and informal guardians has 
consistently been shown to negatively impact crime rates, including 
residential burglary (e.g. Cohen & Cantor, 1981; Miethe, Stafford, & 
Long, 1987), achieving permanent and ubiquitous guardian presence 
is evidently impossible.

Extensions of the original notion of guardianship stretch 
beyond the physical presence of individuals (Hollis-Peel, Reynald, 
van Bavel, Elffers, & Welsh, 2011). These extensions hinge on the 
assumption that guardianship does not have to be rooted in the 
objective properties of the situation per se, but can also be based 
on the suggestion of being watched (Hollis, Felson and Welsh, 2013). 
An example is CCTV. Although it is unknown to a would-be offender 
whether or not someone is actively monitoring the CCTV footage, the 
mere possibility implies that any criminal activity in the field of view 
of the camera runs the risk of being observed (Jones & Pridmore, 
2019). Guardianship can even be illusory as with signs that warn of 
dogs when no dogs are present (or if the dog is friendly), or when a 
supposed CCTV camera is just a dummy (Hollis, Felson and Welsh, 
2013).

A phenomenon showing resemblance to the notion of symbolic 
guardianship, i.e., inducing the feeling of being watched, is the 
“watching eyes effect” (Bateson et al., 2006). Research into this 
phenomenon uses pictures of eyes or stylized eye images to cue this 
illusion with the goal of reducing antisocial behaviour or, conversely, 
encouraging prosocial behaviour (Bourrat et al., 2011; Cai et al., 
2015; Pfattheicher & Keller, 2015). The assumption here is that the 
images of eyes serve as a reminder that someone might be watching 
(Bourrat et al., 2011). For example, in the first study to test this 
effect, it was shown that donations to an honesty box in a university 
break room increased when a picture of eyes was attached to the 
cupboard door above the honesty box (Bateson et al., 2006).

The Watching Eyes phenomenon has also been found in some 
studies that focus on antisocial and criminal behaviour (Dear, Dutton 
& Fox, 2019). For example, in an intervention study on bicycle theft 
(Nettle, Nott & Bateson, 2012) signs which showed a pair of male 
eyes, paired with the headlines “Cycle Thieves: We Are Watching You” 
and the logo of the local police force were placed on a campus where 
bicycle theft was high. The results of the study show a reduction in 
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the number of bicycles stolen compared to the same time last year. 
These findings support the assumption that the mere feeling of being 
watched –independent of the actual presence of guardians – can have 
a deterrent effect on crime.

Neighbourhood watch signs and police signs
In the Netherlands, where the present study was conducted, 

the use of neighbourhood watch signs (see Figure 7) is a common 
occurrence. These signs suggest that residents may report suspicious 
behaviour via mobile phone chat groups (Lub, 2018; Pridmore 
et al., 2019). As such, these signs constitute a form of symbolic 
guardianship by referring to the existence of neighbourhood watch 
in an area and giving off a message of resident’ vigilance. Although 
neighbourhood watch schemes have been associated with crime 
reduction (Bennett, Holloway, & Farrington, 2008), the presence of 
neighbourhood watch signs may not reflect the actual existence of 
neighbourhood prevention or chat groups in a certain area. Hence, 
neighbourhood watch signs in the Netherlands are similar to “beware 
of dog signs” or CCTV cameras where the observer is ignorant of the 
actual level of objective guardianship involved.

An early correlational study by Akkermans and Vollaard (2015) 
on the effectiveness of neighbourhood watch signs immediately 
following their introduction in a medium-sized city in the Netherlands 
reported a reduction in burglary rates (Akkermans & Vollaard, 2015). 
However, as this study was publicly announced, it may have raised 
public awareness and influenced social norms contaminating the 
results of the study. In addition, the signs have since become a 
common sight in the Dutch streets, which signals that there is not 
necessarily an actual neighbourhood watch associated with the signs. 
In the present study, we used an experimental design and randomly 
varied the presence or absence of neighbourhood watch signs as a 
measure of informal symbolic guardianship.

Symbolic guardianship can however also be formal, implying a 
formal guardian could potentially be watching. This formal guardian 
would most likely be a police officer, as they are the most present 
formal guardians (Elffers & Ruiter, 2016). If achieving permanent and 
ubiquitous informal guardian presence is impossible, this is certainly 
the case for formal guardians. Being able to exert formal guardianship 
in a symbolic fashion via signs could be a valuable addition to formal 
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physical guardianship. One attempt in the Netherlands has been 
made with police signs acting as symbolic guardianship measure. 
This sign states “Burglars pay attention! We are watching you” (see 
Figure 7), and has the logo of the Dutch police below this message. 
The signs have only been placed in one city in the Netherlands, and 
unfortunately, no data is available on its effectiveness as a deterrent 
measure.

The sign is similar to the one used in the bicycle theft study 
(Nettle, Nott & Bateson, 2012), as it contains the same message now 
directed towards burglars, A pair of eyes however is not present. 
The question is whether burglars will believe a sign that states the 
police is potentially watching, as the presence of a police officer 
in a neighbourhood is far less likely than that of a neighbourhood 
resident (Reynald, 2014). Contrasting the effect of the presence of 
neighbourhood watch signs with signs signalling the police is watching 
will highlight if the source of symbolic guardianship – formal or 
informal – is relevant to deter burglars.

Deterrence of symbolic guardianship in burglars vs. non-of-
fenders

 Experimental studies on symbolic guardianship ideally 
involve actual burglars as research participants as they possess 
unique expertise which has been shown to critically impact their 
decision-making (Nee & Ward, 2015). Burglars have been found 
to automatically scout their environment for potential burglary 
targets and to display effective and largely automatic recognition 
and assessment of cues related to burglary (Nee, 2015). Indeed, 
differences between novices and experts in burglary decision-making 
have become apparent in research comparing burglars with non-
offenders (Clare, 2011). Expert burglars, for example, tend to select 
different targets than novices (Nee & Meenaghan, 2006), are more 
likely to target houses further away from their home (Snippe et al., 
2014), take routes towards their target that are less risky, and tend 
to take smaller but more valuable items (Nee et al., 2015, 2019).

Burglars have also been shown to differ from non-offenders 
in how they respond to the presence of actual guardians (van 
Sintemaartensdijk et al., 2020). The presence of guardians has been 
argued to be the most relevant cue in the decision-making process 
to commit burglary (Bennett & Wright, 1984; Homel, Macintryre, 
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& Wortley, 2013; Nee & Taylor, 2000). Given their expertise, the 
question as to what extent burglars are sensitive to the suggestion 
of symbolic and potentially illusory, guardianship emerges. Are 
they quick to dismiss signs as no immediate physical guardianship 
is visible or might they be more attuned to the signs to assess 
the level of guardianship? Based on the expertise literature on 
burglars, either scenario is plausible: burglars are more attuned to 
cues of guardianship (Reynald, 2017) and if signs can effectively 
elicit symbolic guardianship burglars are more likely aware of the 
signs and adjust their behaviour accordingly. However, if symbolic 
guardianship is not elicited by these signs, it stands to reason 
burglars are more likely to dismiss them. Comparing burglars to non-
offenders concerning the deterrent effect of neighbourhood watch 
and police signs can highlight how burglar expertise plays a role in 
the perception of (symbolic) guardianship.

The current research
The present study examines the effect of symbolic guardianship 

in the form of signs on burglar deterrence and examines differences 
in responses of burglars versus non-offenders, capitalizing on the 
use of VR to study offender decision making. The present study 
was part of a larger research program, the Virtual Burglary Project 
(VBP). The VBP aims to test hypotheses about burglar expertise 
and decision-making using a virtual environment. The present study 
examines the effect of signs reflecting symbolic guardianship on 
burglar deterrence and differences in responses of burglars versus 
non-offenders, capitalizing on the various affordances of VR to study 
offender decision making. VR allows for experimentally manipulating 
the effect of signs in simulated neighbourhoods that are rich in 
contextual detail (Mania & Chalmers, 2001; van Gelder, Otte, & 
Luciano, 2014). Furthermore, the portable nature of VR technology 
enables researchers to set up a research lab inside of prison facilities 
and hence to bring the scene of the crime to the offender and 
study their behaviour in real-time. Finally, the use of VR allows for 
combining multiple data sources, such as (subjective) questionnaire 
data and (behavioural) spatial data.

In two consecutive trials, participants were immersed in the 
same virtual neighbourhood in which they were exposed to signs 
representing informal (neighbourhood watch) or formal (police) 
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symbolic guardianship. In the first trial, participants were instructed 
to scout the virtual neighbourhood for burglary opportunities. In 
the second trial, they were instructed to select the most attractive 
house to burgle in the neighbourhood. After finishing both trials, 
participants responded to a deterrence questionnaire. Additionally, 
we analysed the spatial movement patterns of participants (time 
spent scouting and distance travelled) in the neighbourhood and 
target selection (selected target). We examined the deterrent effects 
of neighbourhood watch signs and police signs and compared the 
responses and spatial behaviour of burglars with those of non-
offenders. We anticipated higher perceived deterrence presence, 
reduced time scouting and distance travelled selecting targets with 
easier access and proximity to escape routes for those exposed to a 
neighbourhood watch sign, police sign or both as indicating an effect 
of such signs acting as symbolic guardianship measures. Likewise, 
no differences in perceived deterrence, spatial movement patterns 
or target selection for those exposed to neighbourhood watch sign, 
police signs or both signs compared to those not exposed to signs 
would indicate a lack of effect of these signs as symbolic guardianship 
measures.

Methods

Participants and design
In total 353 participants took part in this study: 181 burglars 

and 172 university students. University students were chosen as 
a control group to highlight the differences between burglars and 
non-offenders in their response to neighbourhood watch or police 
signs. Mean participant age was 28.1 (SD = 9.0) for the overall 
sample, with a mean age of 32.9 years (SD = 9.2) for burglars and 
22.9 years (SD = 5.2) for non-offenders. The country of origin was 
the Netherlands for 43% of burglars and 81% of non-offenders. In 
exchange for participation, burglars were paid €5 according to the 
policy specified by the prison, whereas non-burglar participants 
received €7.50 in line with university guidelines. All participants were 
male, as data collected for the burglar sample occurred in male-only 
prisons. Prior to participation, participants received information about 
the general nature of the study – establishing what attracts and 
deters burglars in virtual neighbourhoods.
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The study had a 2 (neighbourhood watch signs: present versus 
absent) x2 (police signs: present versus absent) x2 (burglars vs. non-
offenders) design. The experiment consisted of two consecutive trials. 
Trial 1 assessed scouting behaviour (time spent in the neighbourhood 
and distance travelled) and Trial 2 target selection (selected house 
to burgle). Dependent variables were perceived deterrence assessed 
post-experiment using a questionnaire, time spent and distance 
travelled in Trial 1, and target selection in Trial 2. Inclusion criteria for 
both samples were being proficient in Dutch, being 18 years or older, 
and not suffering from epilepsy. Participants were randomly assigned 
to a version of the neighbourhood that contained only neighbourhood 
watch signs (N = 43 burglars; N = 42 non-offenders), only police 
signs (N = 43 burglars; N = 47 non-offenders), both types of signs 
(N = 44 burglars; N = 43 non-offenders) or a control condition 
without signs (N = 47 burglars; N = 44 non-offenders).

Materials

Virtual Neighbourhood
The virtual environment (VE) was developed using Unity 

Pro programming software (version 2017.3.1f1). The Oculus Rift 
DK2, a head-mounted display (HMD) with a stereoscopic view, was 
used to view the environment. The HMD allowed for viewing in all 
directions, resembling a naturalistic viewing experience. Furthermore, 
participants wore noise-cancelling over-ear headphones that delivered 
immersive audio, which included, for example, sounds of birds, 
cars, and the footsteps of the participant. Participants navigated 
the VE using a game controller and remained seated throughout 
the experiment. The VE was designed to resemble a typical middle-
class neighbourhood and consisted of several street segments, public 
squares, front and back gardens, and alleys (see Figure 2a-d).

The VE consisted of a neighbourhood with highly detailed and 
high-resolution terraced houses, each with a unique interior and 
with minor decorative variations on the outside. These variations 
consisted of one house with a ladder in the front garden, one house 
with a package in the front garden, one house with the curtains 
drawn. Participants could enter the front and back gardens to look 
through the windows.
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Several cars were parked in the neighbourhood and one 
car could be seen driving away at the start of Trial 1 to give the 
neighbourhood a realistic feel as much as possible (see Figure 2a-d).

Furthermore, two agents (one female, one male) were 
programmed that walked around the neighbourhood. These agents 
were programmed to be in the line of sight of the participant but 
to never come near him. When participants had finished scouting 
the environment, they could leave the neighbourhood via one of 
three exits, which ended the trial. In the second trial, participants 
entered the virtual neighbourhood again at the same location and 
were instructed to select the house most suited to burgle by clicking 
on this house with the game controller. The target selection took 
place in a second trial to ensure Trial 1 only reflected the scouting 
process.

Symbolic guardianship manipulation. The symbolic 
guardianship signs (see Figure 7) were placed at four locations in the 
neighbourhood to ensure a high probability of participants noticing the 
signs given their different trajectories throughout the neighbourhood 
(see Figure 6). The first of these four locations was located where 
participants entered the neighbourhood and commenced with the 
scouting process. Participants would either see the neighbourhood 
watch sign, the police signs, both signs or no signs at all (control 
condition).

Spatial data. Throughout Trial 1, participant spatial data was 
tracked. For each second in the virtual neighbourhood, the program 
tracked the x and y coordinates of each participant. Using this data 
we obtained the time spent in seconds by each participant in the 
virtual neighbourhood as well as the distance travelled in meters. 
Using these measures, we could see if police or neighbourhood watch 
signs would impact scouting behaviour.

Target selection. In Trial 2 participants were asked to select 
the house they perceived as the most attractive to burgle, in order 
to assess if the presence of neighbourhood watch or police signs 
would impact the selected targets. We coded several properties of 
the houses in the VE. These were if the house was located on the 
corner (allowing for easier access), the size of the house (signalling 
affluence), the presence of a package in the front yard (signalling 
the likely absence of the homeowners), the presence of a ladder 
in the front yard (which in real life could be used for accessing the 
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top floor), the distance of the house to the closest exit (reflecting if 
escaping the house when necessary would be easier) and distance to 
the nearest sign. We also coded the door through which participants 
would have entered the house, since entering via the backdoor is less 
visible to others. In addition, we coded what the door looked like (no 
glass panels, medium glass panels or consisting mostly of glass) as 
doors containing glass panels can be broken and hence provide an 
easier way to open the door quickly.

Questionnaires
Perceived Deterrence. Participants rated their perceptions 

of different deterrent features using 5-point scales (1 = strongly 
disagree; 5 = strongly agree). Items were developed for the 
purposes of the present study and reflected key distinct deterrent 
features: perceived difficulty to burgle in the neighbourhood (1 item, 
“This neighbourhood appears difficult to burgle”), neighbourhood 
attractiveness (1 item, “This neighbourhood is attractive to 
burgle”), chances of getting caught (1 item, “If you burgle in this 
neighbourhood, the chances of getting caught are small), anticipated 
punishment (1 item, e.g. “If you burgle in this neighbourhood, the 
punishment will be low), perceived social cohesion (2 items, α = .68, 
r(353) = .52, p < .001; “Neighbourhood residents know each other 
well” and “Neighbourhood residents look out for each other”), 
likelihood of neighbourhood residents calling the police (1 item, 
“Neighbourhood residents will call the police when they see a burglary 
taking place”), likelihood of neighbourhood residents intervening 
(1 item, “Neighbourhood residents will intervene when they see a 
burglary taking place”) and willingness to burgle this neighbourhood 
now (1 item, “If this neighbourhood would have existed in real life, 
would you have committed a burglary right now?”).

To investigate the factor structure of perceived deterrence, 
an exploratory factor analysis was conducted. A Kaiser-Meyer-Olkin 
measure of sampling adequacy indicated adequate sampling at .69. 
A principal-axis factor extraction – conducted to determine the 
factor structure with orthogonal rotation – yielded two factors with 
Eigenvalues larger than 1. The first factor (encompassing the items: 
difficulty to burgle the neighbourhood, neighbourhood attractiveness, 
chances of getting caught and willingness to burgle now) had an 
Eigenvalue of 2.3 and explained 25.4% of variance. Factor loadings 
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ranged from .50 to .70. The second factor (encompassing the 
items: resident willingness to call the police, resident willingness to 
intervene) had an Eigenvalue of 1.6 and explained 17.7% of variance. 
Factor loadings ranged from .40 to .60. No cross-loadings above .4 
were observed.

Factor 1 (5 items; M = 3.1, SD = 1.0) reflected the perception 
of the neighbourhood and was labelled “perceived neighbourhood 
deterrence”. Factor 2 (4 items; M = 3.3, SD = 0.9) reflected 
perception of residents’ potential intervening behaviour and was 
labelled “resident deterrence”. Analyses were performed both for the 
two aggregate factors as well as for the underlying individual items.

Manipulation checks. To check if participants had encountered 
the signs as intended, participants were shown the sign of informal 
symbolic guardianship and formal symbolic guardianship and two 
similar signs unrelated to the study. Participants were asked how 
often they had encountered the signs in the virtual neighbourhood 
in trial 1 and had to provide a number. Participants reported to have 
seen the neighbourhood watch sign more often in the neighbourhood 
watch sign (M = 1.4, SD =.1) and both signs conditions (M = 1.1, 
SD = 0.1), compared to the control condition (M = .6, SD = 0.3) or the 
police sign condition (M = 0.08, SD = 0.2). Participants also reported 
to have seen the police sign more often in the police sign (M = 0.9, 
SD = 0.1) and both signs conditions (M = 0.8, SD = 0.1) compared 
to the control condition (M = 0.4, SD = 0.02) or the neighbourhood 
watch sign condition (M = 0.04, SD = 0.1). In addition, they also 
indicated how often they had encountered the signs in the real world 
on a scale of 1 to 3 (never, a few times, often). For the neighbourhood 
watch sign, 100 participants indicated to have never seen such a 
sign, 60 indicated they had seen it a few times and 193 often. For the 
police sign, 310 participants indicated to have never seen the sign, 
33 a few times and 10 participants often.

 Gaming experience. To rule out the potential confounding 
effect of gaming experience on behaviour in the virtual neighbourhood, 
participants were asked about the average number of hours per week 
they played games on a gaming console. For non-offenders, this 
was 3.1 hours (SD = 5.5). Due to the restricted access to gaming 
consoles in prison, burglars rated the number of hours they played 
games on consoles before entering prison, which was on average 7.8 
(SD = 21.8) hours per week.
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Presence. An adapted version of the 8-item Short Spatial 
Presence Experience Scale (α = .75) (Hartmann et al., 2016) was 
used to measure presence in the environment on a 5-point scale 
(1 = strongly disagree; 5 = strongly agree) (M = 3.1, SD = .6). 
Presence reflects the degree to which participants sense being 
physically present in the VE (Yildirim et al., 2019). The questionnaire 
was translated into Dutch, and for each question, the phrasing was 
adapted, from “…the action of the presentation” to “…. the virtual 
neighbourhood” for clarity purposes. One item from the original scale 
was removed for being too difficult for the burglar sample (e.g. “It 
was as though my true location had shifted into the action of the 
presentation”).

Cyber-sickness. To measure cyber-sickness, an abbreviated 
version of the 15-item Simulator Sickness Questionnaire (Kennedy, 
Lane, Berbaum, & 1993) was used. To reduce participant burden, 
each core area of discomfort (nausea, stomachache, dizziness, lack 
of focus and blurry vision) was measured by a single item on a 
5-point scale (strongly disagree-strongly agree) (e.g., “The virtual 
environment made me dizzy”).

Burglary expertise. To estimate expertise in the burglar 
sample, in line with previous research to assess burglar expertise 
(see Nee et al., 2019) burglars were asked to estimate the number 
of burglaries they had committed in their lifetime (M = 62.5, 
SD = 281.6). Burglars were also asked to reflect on the number of 
burglaries they had committed during the last five years (M = 16.2, 
SD = 79.8).

Self-reported delinquency. To exclude potential offenders 
amongst the non-burglar sample, non-offenders filled out a 22-item 
self-report delinquency scale (Svensson et al., 2013) (e.g. “How often 
in the last 2 years have you damaged something that did not belong 
to you?” (never, 1-2 times, 3-5 times, 6-10 times, more than 10 
times), α = .84). The threshold was set to exclude non-offenders who 
indicated for 4 or more items to have exhibited delinquent behaviour, 
which was not the case.

Procedure
Data collection for the burglar sample took place in four prisons 

in the Netherlands. Recruiting took place using flyers, by directly 
approaching inmates during leisure time, and via word of mouth. 
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Informational flyers were worded in general terms asking for people 
with burglary experience. Burglars were asked about what they 
thought was the nature of the study prior to participating and were 
requested not to disclose any information to fellow inmates after the 
study was completed. Data collection of the non-burglar sample took 
place at two universities in the Netherlands using flyers, the research 
participant recruitment systems of the universities, and by directly 
approaching potential participants on campus.

Before participating, an informed consent form emphasizing the 
confidentiality of the study and data was read to participants. After 
a brief instruction regarding the use of the game controller and HMD 
and the opportunity to adjust the HMD when necessary, they entered 
the virtual neighbourhood for Trial 1. Participants were instructed 
to walk around the neighbourhood as if they were scouting it for a 
potential burglary. Non-offenders were asked to imagine being a 
burglar and given the same instructions.

Any questions were answered before the first trial started. 
Upon completion of Trial 1, participants responded to the perceived 
deterrence questionnaire. In Trial 2, which followed upon completion 
of the perceived deterrence questionnaire, participants were asked 
to select the house they considered most attractive to burgle. 
Upon completion of Trial 2, participants responded to the remaining 
questionnaires before receiving a full debriefing on the purpose of 
the study. Prisoners were offered support if the exercise had raised 
issues for them they wished to discuss. In total, the study took 
approximately 45 minutes.

Results

Preliminary analyses
To check if participants perceived the signs as intended, we 

ran poison regression analyses with the number of times police and 
neighbourhood watch signs were seen in the virtual neighbourhood 
as dependent variables and condition as factors. The number of 
times participants had seen the signs show significant effects for 
both neighbourhood watch signs c2 (3, N = 348) = 101.73, p < .001 
and police signs c2 (3, N = 348) = 68.78, p < .007.

Participants reported to have seen the neighbourhood watch 
sign more often in the neighbourhood watch sign (M = 1.4, SD =0.1) 
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and both signs conditions (M = 1.1, SD = 0.1), compared to the 
control condition (M = 0.6, SD = 0.3) or the police sign condition 
(M =0.08, SD = 0.2). Participants also reported to have seen the 
police sign more often in the police sign (M = 0.9, SD = 0.1) and both 
signs conditions (M = .8, SD = .1) compared to the control condition 
(M = 0.4, SD = 0.02) or the neighbourhood watch sign condition 
(M = 0.04, SD = .08). Taken together, these findings suggest our 
manipulations were successful.

To assess differences in presence, cyber-sickness, and gaming 
experience between experimental conditions and between samples, 
GLM analyses were performed with these variables as dependent 
variables and experimental condition and participant group as 
factors. There were no significant differences for presence, cyber-
sickness, or game experience for the experimental conditions of 
symbolic guardianship. The only significant difference emerged for 
gaming experience F(1, 341) = 7.46, p = .007, η2 = .02, in which 
burglars reported a significantly higher average number of hours 
playing console games than non-offenders Presence, cyber-sickness, 
and gaming experience were added as covariates for all analyses as 
they could potentially affect the perception of the neighbourhood, as 
well as time spent and distance, travelled in the VE.

Main analyses
Analyses were performed on three types of data: perceived 

deterrence data, spatial data, and target selection data (see Table 
2 for means and SD’s). For the deterrence data, we performed 
two General Linear Models with the four experimental conditions 
of symbolic guardianship signs and burglars versus non-offenders 
as independent variables, with the eight deterrence items or the 
two aggregated deterrence items as dependent variables. We 
conducted a General Linear Model for spatial data with the same 
independent variables and travelled distance and time spent in the 
virtual neighbourhood in Trial 1 as dependent variables. For target 
selection, we first conducted multinomial regression analyses with 
the same independent variables and features of the selected target 
(e.g., corner house yes or no) as dependent variables. Finally, we 
conducted a General Linear Model with distance in meters of the 
selected house to the nearest signs, distance to the nearest exit 
and size of the house as dependent variables. Holm-Bonferroni 
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corrections were applied to control for multiple comparisons, all 
reported p-values are the adjusted p-values.

Perceived deterrence

Eight core features of perceived deterrence.
For the full sample, the presence of the neighbourhood watch 

sign impacted the perception of the likelihood of the neighbourhood 
residents intervening, F(1, 330) = 8.70, p = .027, η2 = .026. When 
a neighbourhood watch sign was present, the perception of the 
likelihood of the neighbourhood residents intervening was higher 
(M = 2.8, SD = 0.07) compared to the absence of such a sign 
(M = 2.5, SD = 0.07). A marginal significant effect emerged for the 
perceived social cohesion in the neighbourhood F(1, 330) = 5.71, 
p = .076, η2 = .017.

Burglars and non-offenders did differ in their appraisal of 
the neighbourhood, in which burglars perceived the anticipated 
punishment for getting caught while committing a burglary as lower 
than non-offenders in the neighbourhood F(1, 330) = 211.55, p < 
.001, η2 = .39. A marginal significant effected emerged for perceived 
well F(1, 330) = 5.69, p = .09, η2 = .02. No other significant 
differences emerged, signalling few differences in the perceived 
deterrence items for burglars versus non-offenders.

Considering both signs, we find an impact on anticipated 
punishment F(1, 330) = 9.91, p = .018, η2 = .029 (see Figure 8). 
Contrast analyses show that when no signs are present sign is absent 
(M = 2.9, SD = 0.09), anticipated punishment increases with the 
presence of a neighbourhood watch sign (M = 3.3, SD = 0.09), F(1, 
333) = 11.85, p = .001. When only a police sign is present (, M = 3.2, 
SD = 0.09), the addition of a neighbourhood watch sign does not 
impact anticipated punishment (M = 3.0, SD = .009), F(1, 333) = .86, 
p = .356). No other main differences emerged for the full sample 
with the presence of the neighbourhood watch sign, as well as for the 
presence of a police sign. For the whole sample, the presence of the 
signs hardly elicited differences in perceived deterrence. In addition, 
we find no significant effect for interactions between neighbourhood 
watch signs and burglars vs. offenders, police signs and burglars 
vs. offenders or in a three-way interaction. Altogether, these results 
indicate only minor effects of the presence of symbolic guardianship, 
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in which no clear differences between burglars and non-offenders 
emerged.

Factor analysis data of perceived deterrence.
 When looking at the two factors of perceived deterrence 

extracted from the deterrence questionnaire, only one effect 
emerged. Burglars and non-offenders differed in their appraisal of 
the likelihood of the neighbourhood residents intervening, in which 
burglars perceived this intervention to be more likely (M = 3.5, 
SD = 0.1) than non-offenders (M = 3.0, SD = 0.1), F(1, 330) = 16.38, 
p < .001, η2 = .05. No other main or interaction effects emerged, 
once again signalling the lack of effect of symbolic guardianship signs 
on perceived deterrence in burglars or non-offenders.

Spatial data
 Analyses of the spatial data revealed no impact of 

neighbourhood watch signs on the distance travelled or time spent in 
the neighbourhood for the full sample. Differences did however emerge 
with the police sign for the time spent in the neighbourhood F(1, 
330) = 7.92, p = .010, η2 = .02 as well as for distance travelled F(1, 
330) = 5.03, p = .026, η2 = .01. When a police sign was present in the 
neighbourhood time spent scouting the neighbourhood (M = 359.0, 
SD = 173.2) and travelled distance (M = 537.6, SD = 227.6) were 
lower compared to the absence of such sign (M = 398.3 SD = 184.2; 
M = 603.4 SD = 243.3). Burglars also scouted the neighbourhood 
using less distance (M = 532.6, SD = 228.2) than non- offenders 
(M = 607.6, SD = 241.2), F(1, 330) = 10.27, p = .002, η2 = .03.

 No other effects emerged, indicating that only the presence of 
police signs impacted the scouting behaviour of the participants, in 
which there were no differences between burglars and non-offenders 
in that matter.

Target selection
No significant main effects emerged for symbolic guardianship 

on target selection characteristics (p > .15). Differences however did 
emerge between burglars and non-offenders for entering the target 
via the back or front door c2 (1, N = 338) = 4.96, p = .026, as well as 
if they selected a house with doors mostly consist of glass, consist of 
a few panels of glass or contain no glass c2 (2, N = 338) = 24.99, p < 
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.001. Burglars were more likely to enter targets via the back of the 
house than non-offenders, B = .60, SE = .27, p = .026. They were 
also more likely to select a target with a small glass panel B = 22.25, 
SE = 0.73, p < .001 or medium glass panels B = 19.54, SE = 0.81, p 
< .001 compared to no glass panel.

 An interaction effect emerged for the distance of the selected 
target to the nearest exit for the presence of neighbourhood watch 
signs, F(1, 327) = 4.73, p = .024, η2 = .02 (see Figure 9). Simple 
effect analyses reveal that only for burglars, the presence of signs 
impacts the distance of the selected target house to the nearest exit 
F(3, 327) = 9.08, p = .003, η2 = .03 but not for non-offenders F(1, 
327) = .58,p = .448, η2 = .002. Burglars are more likely to select a 
target closer to the exit only when a neighbourhood watch sign is 
present.

No further main or interaction effects emerged, indicating 
that once again only small effects can be found for the presence of 
symbolic guardianship signs on burglars.

Discussion

Exerting symbolic guardianship via signs could be a valuable 
addition to the established effect of physical guardianship if signs 
indeed have a deterring effect. This study experimentally assessed 
the deterrent effect of neighbourhood watch signs and police signs 
among burglars and non-offenders. With neighbourhood watch signs 
present, burglars both burglars and non-offenders perceived the 
neighbourhood as more likely to intervene. Burglars were also more 
likely to select a target closer to the exit than non-offenders when 
neighbourhood watch signs were present. Police signs impacted 
the time spent scouting and the distance travelled while scouting 
for both burglars and non- offenders. Meaningful differences also 
emerged when comparing burglars to non-offenders. In line with 
their extensive expertise, burglars selected houses with easier access 
and travelled less distance scouting the neighbourhood. Burglars also 
reported higher anticipation of neighbourhood intervention and lower 
anticipated punishment compared to non-offenders. We can conclude 
that the deterrent effect of symbolic guardianship through signs like 
the ones in the present study is small for burglars.
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The deterring effect of symbolic guardianship signs
Neighbourhood watch signs aim to deter burglars by implying 

a guardian might be watching while no guardian is visibly present. 
In the current study, we cannot be sure this feeling is elicited. The 
presence of neighbourhood watch signs did increase the selection 
of houses closer to the exit for burglars and for both burglars and 
non-offenders increased the perceived likelihood of the residents 
intervening. This does not signal however if they are more deterred 
due to this sign, as no differences emerged in for example perceived 
chances of getting caught. There is no indication that burglars would 
refrain from committing a burglary in a neighbourhood in which these 
signs are present. Perhaps this is due to the increasing number of 
these signs placed in neighbourhoods (Pridmore et al., 2019) and the 
lack of regulations regarding their placement (Schultz & Tabanico, 
2009). The signs have become well-known; burglars might not feel 
like they are being watched if they encounter these signs in every 
neighbourhood.

Burglars however do tend to prefer houses that offer easy 
escape over houses from which escaping is more difficult (Langton 
& Steenbeek, 2017). In this study, we found that with the presence 
of neighbourhood watch signs houses were selected closer to the 
exit points of the neighbourhood and hence offering the possibility 
of easier escape. Conceivably, the neighbourhood watch signs might 
not elicit the feeling of being watched but instead the feeling that 
if a neighbourhood resident would be encountered, they would be 
more likely to intervene. This implies that perhaps burglars do not 
say to be deterred by neighbourhood watch signs, but unconsciously 
change their behaviour. This however contrasts with the intended 
purpose of the neighbourhood watch sign: deterring burglars from 
committing a burglary in a neighbourhood, rather than them only 
being more cautious.

In contrast, police signs did decrease the distance travelled 
in the neighbourhood. Burglars could have interpreted these signs 
as indicating increased police surveillance in the neighbourhood. In 
contrast to neighbourhood watch signs, burglars were unfamiliar with 
the police signs and thus lacked prior knowledge on the probability of 
police surveillance. This might have caused them to err on the safe 
side by shortening their stay in the neighbourhood.
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One prominent feature not present on the police signs were 
eyes; the sign simply displayed a message that burglars were being 
watched. This feature was present on neighbourhood watch signs, 
albeit an image on one eye. What the effect is of displaying a message 
of burglars being watched with the presence of a pair of eyes – as has 
been found to be effective for bicycle theft - (Nettle, Nott & Bateson, 
2012), thus remains unclear.

Although the effects on burglars of both neighbourhood 
watch signs and police signs. are small, we should not immediately 
discount signs as deterrent measures. The signs require little effort 
to implement and are an inexpensive intervention. Even if symbolic 
guardianship signs would deter only a few burglars, such as burglars 
unfamiliar with the signs or novice burglars, there are still fewer 
victims of burglary than when symbolic guardianship signs are not 
implemented. Small effects interventions can be a valuable addition 
to well-established interventions (Benartzi et al., 2017). Thus, 
although symbolic guardianship signs have only a small deterrent 
effect on burglars, we should consider if combining these signs with 
other preventive measures is worthwhile.

Burglars demonstrated their unique expertise over non-
offenders, visible in scouting behaviour, target selection and 
perceived deterrence. Such expertise effects when comparing the 
two groups in respect to the presence of symbolic guardianship signs 
were not present, except for burglars selecting targets closer to 
the exit with neighbourhood watch signs. Burglars do not appear to 
be more dismissive towards symbolic guardianship signs than non-
offenders.

It is remarkable that signs also impacted non-offenders to 
reduce scouting distance with a police sign and perceive a higher 
chance of the neighbourhood residents intervening for neighbourhood 
watch signs. This is contrary to previous findings by Schultz and 
Tabanico (2009), who showed participants images of houses and 
asked their opinion on the neighbourhood of these houses. When 
asked to imagine themselves as being burglars, participants reported 
no difference in the likelihood that a neighbourhood would be burgled 
with or without the presence of neighbourhood watch signs. A 
potential explanation for these divergent findings could reside in 
the different methods used. The immersive nature of VR could have 
made it easier for non-offenders to imagine themselves as burglars.
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The impact that these signs have on neighbourhood residents 
requires further exploration. Non-offenders did see the likelihood of 
neighbourhood residents intervening as higher with a neighbourhood 
watch sign and their time spent scouting and distance travelled 
decreased with the presence of a police sign. Perhaps neighbourhood 
residents believe these signs will prevent the neighbourhood from 
burglary, and hence increases the feeling of safety. Increased feelings 
of safety and social cohesion are necessary to stimulate residents 
to act as guardians (Robert Sampson et al., 1997); perhaps the 
purpose of neighbourhood watch and police signs could lie not in 
deterring burglars but to increase feelings of safety and social 
cohesion in neighbourhoods, which in turn could aid in encouraging 
neighbourhood residents to display guardianship.

Strengths and limitations
An important strength of the study is the use of VR to study the 

behaviour of burglars. Besides be being able to assess the burglar 
decision-making while committing a burglary (Meenaghan et al., 
2018), we have shown that the decision-making process before 
committing a burglary and scouting a neighbourhood can be assessed 
(van Sintemaartensdijk et al., 2020). This opens opportunities for 
further features of the scouting process to be explored, such as 
varying locks, doors, and windows. Furthermore, the present 
study relied not only on (subjective) questionnaire data but also on 
spatial data, being able to observe behaviour as it is unfolding. Most 
importantly, we managed to acquire a relatively large sample size 
of incarcerated burglars, which is unique within burglary research. 
While early pioneering studies interviewed burglars on the deterrent 
effects of guardianship (e.g., Bennett & Wright, 1992; Wright et al., 
1995), more recent research has shifted focus and related crime 
levels to the observation of guardianship measures. This means 
that burglars are usually no longer studied or interviewed on their 
perspective towards the deterrent effect of guardianship (Moir et al., 
2017; Reynald, 2009), excluding their viewpoint on this matter. With 
our study, we have been able to study symbolic guardianship without 
excluding this viewpoint.

Some limitations of the study also must be noted, however. 
The virtual world is designed to be a close approximation of the 
real world, but it is far from an exact replication. The work of Nee 
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and colleagues (2015) however does suggest a strong connection 
between burglary behaviour in both VR and the real world, as 
behaviour shown by burglars while committing a burglary in 
virtual reality and an identical real-life house showed no significant 
differences. With the VR environment, we can also expose burglars 
to features of the environment that are beyond our control in daily 
life (Fox et al., 2009), allowing us to be able to manipulate features 
such as symbolic guardianship signs. Furthermore, non-offenders 
respond physiologically (e.g., increased heart rate) when committing 
a virtual burglary compared to simply being present in a virtual 
neighbourhood (Van Gelder et al, 2017). The burglar sample might 
not be representative of burglars in general, as it is possible that the 
most successful burglars are not incarcerated (Cromwell et al., 1991). 
Recruitment, however, included inmates with burglary experience 
but without a conviction for burglary, replicating samples in previous 
studies (Nee, 2015). In addition, findings suggest that behaviour 
and decision-making amongst incarcerated offenders and offenders 
outside of prison are similar (Copes & Hochstetler, 2010).

Conclusions

The deterrent effect of physical guardianship on burglary 
is well-established (Hollis-Peel et al., 2012; Moir et al., 2017; 
Reynald, 2009), but achieving permanent and ubiquitous guardian 
presence is evidently impossible. Symbolic guardianship hinges on 
the assumption that guardianship does not have to be rooted in 
the objective properties of the situation per se, but can also be 
based on the suggestion of being watched (Hollis, Felson and Welsh, 
2013). The present research finds that symbolic guardianship via 
neighbourhood watch signs and police signs has only small effects 
on burglars. Although the deterring effects of symbolic guardianship 
signs on burglars are small, we must consider the added value 
of symbolic guardianship signs when combined with established 
deterrent measures as well as the effect their presence might have 
on potentially increasing physical guardianship by neighbourhood 
residents.
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Abstract

Personality traits are robust predictors of the likelihood 
of involvement in criminal behaviour, but how such traits predict 
behaviour while committing a crime is unclear. This study investigates 
associations between HEXACO personality traits and burglars’ 
scouting process, as well as how burglars differ in this respect from 
non-offenders due to their unique burglary expertise. In a virtual 
reality experiment, 181 incarcerated burglars and 172 non-offenders 
(university students) were asked to scout two virtual neighbourhoods 
for potential targets. For burglars, two main findings were observed: 
(1) lower honesty-humility was associated with increased perceived 
neighbourhood deterrence and the perceived likelihood of residents 
intervening, and (2) higher honesty-humility and self-control, but 
lower conscientiousness were all associated with taking less time 
scouting and travelling less distance in the virtual neighbourhood 
as well as target selection (e.g., selecting corner houses). For non-
offenders, only extraversion emerged as a trait associated with 
increased efficiency in scouting the neighbourhood. We conclude that 
honesty-humility, conscientiousness, and self-control are primarily 
associated with the burglar scouting process, and suggest that 
burglary expertise is key to explaining why these effects were only 
observed for burglars rather than students.
Keywords: Virtual reality, personality, burglary, expertise,
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Relating personality traits to involvement in crime has a 
long history (Jones, 2017). Several personality factors predict the 
likelihood of involvement in a criminal event: low self-control (Burt, 
2020), unstable emotionality, low constraint (Blonigen, 2010), and low 
honesty-humility (Jones, 2017). How personality might be associated 
with committing criminal events is less well-known. Further, assessing 
the role of personality in committing criminal events will advance 
scientists’ knowledge of criminal decision-making theoretically, and 
potentially provides a basis for interventions to prevent these crimes 
(Van Gelder & De Vries, 2012).

Studying burglary as a criminal event to understand the role 
of personality provides an excellent starting point, as burglary is a 
systematic crime (reflected in, for example, systematic searches for 
valuable goods inside a house) and a spatial crime (reflected in for 
example the routes taken when scouting for a target and eventual 
target selection) (Hipp, 2016; Nee et al., 2015), in which the influence 
of personality could thus be directly observed in the actions taken 
by the burglars.

In the present study, we use virtual reality (VR) to reinstate the 
scouting process of burglars (their perception of neighbourhoods and 
behaviour exhibited within these neighbourhoods) within controlled 
virtual neighbourhoods, in order to observe their behaviour such 
as the time spent scouting in these neighbourhoods. Examining the 
scouting process in real time via VR has thus far been done in only 
few studies (Nee et al., 2019; van Sintemaartensdijk et al., 2020). 
Furthermore, we assess how burglars appraise the neighbourhood by 
assessing what deters them and examine any associations between 
behaviour, perceived deterrence and personality traits. Finally, we 
examine differences between burglars and non-offenders to highlight 
how expertise impacts the association between personality and the 
burglary scouting process.

Personality and involvement in crime
Several models of personality have connected personality to 

criminal propensity, such as the PEN model of personality (Eysenck, 
1996, 1997) and the Five-Factor Model (FFM) (McCrae & Costa, 1987). 
The HEXACO model (honesty-humility, emotionality, extraversion, 
agreeableness, conscientiousness and openness to experience; 
Ashton et al., 2014), however, appears the most suited model to 
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understand criminal conduct (Jones, 2017). This is mainly due to 
the inclusion of the factor honesty-humility (De Vries et al., 2016). 
Honesty-humility is the tendency to be sincere, honest, greedy, 
pretentious, hypocritical, loyal and modest (Ashton & Lee, 2007). 
People lower in honesty-humility will more likely exploit others when 
the opportunity arises and display less sincerity, fairness, greed 
avoidance and modesty. As such, honesty-humility seems of pivotal 
importance to understand the relationship between personality and 
involvement in crime.

Looking more broadly, besides honesty-humility emotionality 
and conscientiousness have also been associated with the likelihood 
of involvement in criminal behaviour (e.g. Međedović, 2017). For 
example, occupational crime is more prevalent amongst those with 
lower honesty-humility and conscientiousness (Van Gelder & de Vries, 
2016) and lower honesty-humility, emotionality, conscientiousness 
and openness to experience are associated with increasing deviant 
workplace behaviour (Jones, 2017).

Next to these HEXACO personality traits, self-control has been 
widely considered to be one of the strongest individual traits to 
predict criminal and antisocial behaviour (Brown & Jennings, 2014; 
Burt, 2020; Maneiro et al., 2017; McClanahan, Linden, & Ruggeri, 
2019). Individuals who score lower on this trait are more prone to 
be involved in criminal behaviour, likely due to a lower consideration 
for long-term consequences of their actions, and a higher need for 
direct gratification (Brown & Jennings, 2014).

Although much research has associated honesty-humility, 
emotionality, conscientiousness, and self-control with a propensity 
to become involved in crime, it is unknown how these traits are 
associated with the risks and rewards a criminal perceives while 
undertaking the crime. The STOA-model (situation, trait, outcome 
model) of personality posits that personality is not only associated 
with the situations people encounter but also how they behave in 
these situations (De Vries et al., 2016). Numerous lab and field studies 
underscore that personality impacts situation selection, responses 
to situations, and eventual outcomes of these situations, such as 
choices regarding health behaviour, major life decisions, divorces, 
and occupation (e.g., Booth-Kewley & Vickers Jr, 1994; Ozer & Benet-
Martínez, 2006; Roberts, Kuncel, Shiner, Caspi, & Goldberg, 2007).

Rectangle



91

Personality and Burglars

The STOA-model (De Vries et al., 2016) integrates these 
findings. In this model, personality first predicts the situations that 
people encounter, as people are likely to select situations that fit 
their personality. For example, extraverted people are more likely 
to attend parties compared to introverts (De Vries et al., 2016). 
Subsequently, the presence of certain cues within a situation impacts 
the likelihood that a trait is either expressed or inhibited. An example 
is work situations allowing for conscientiousness to flourish, with 
those higher in conscientiousness being able to finish tasks that 
require diligent work more quickly and efficiently. These responses 
to the situation eventually lead to different outcomes, such as those 
higher in conscientiousness finishing their work-related tasks better 
and faster, and therefore receiving more praise and benefits from 
their employer.

The association of personality and the burglary event
Burglary is a spatial and systematic crime (Hipp, 2016; Nee & 

Taylor, 2000). Potential targets of burglary are fixed in location, and 
selecting a target involves a range of decisions – not only whether 
a neighbourhood is suitable to burgle but subsequently also which 
target is most suitable: the burglar scouting process. This scouting 
process consists of appraising a neighbourhood, moving through this 
neighbourhood and selecting a target. This scouting process requires 
a sufficient amount of time to assess risks and opportunities and to 
plan a potential burglary.

The aspects of the scouting process converge with the STOA-
model aspects of trait activation and outcome activation (De Vries 
et al., 2016). Recall that situations foster or inhibit trait activated 
or expressed. For burglars, this implies that their appraisal of a 
neighbourhood might be associated with their personality traits, 
perceiving a neighbourhood as more or less favourable to burgle. 
For instance, the time spent scouting could also be associated with 
personality, as some burglars might be more cautious than others 
and take a shorter time scouting. Outcome activation in the STOA 
model reflects how the outcomes of situations differ depending on 
personality traits, which for burglars would likely reflect which targets 
they select.

That personality of burglars is associated with the situations 
they select and the outcomes of these situations has been shown by 

5

Rectangle



92

Chapter 5

Van Gelder et al. (2017). Students in this study were asked to burgle 
a house in virtual reality. Personality – specifically sensation seeking 
and self-control – was associated with the outcome measures of the 
study (time spent in the house, items taken, monetary value of the 
items). Students high in sensation seeking spent more time in the 
house while committing a burglary in virtual reality. Self-control was 
not associated with any of the outcome measures, nor was honesty-
humility. These results highlight that other traits may come into play 
for the actual burglar scouting process, and hence how burglars 
select situations and the outcomes of these situations.

 To summarize, extant evidence suggests that honesty-
humility, emotionality, self-control, and conscientiousness are the 
potential candidates to explore regarding the burglar scouting 
process (Jones, 2017; Međedović, 2017). Honesty-humility relates 
to the perception of worthy exploitable situations (i.e. the risk and 
rewards of targeting a specific neighbourhood), emotionality relates 
to impulsivity, and self-control to be able to work thoroughly and 
efficiently in order not to get caught.

Examining these traits in a little more depth, it is reasonable 
to suggest that honesty-humility might be associated with burglars’ 
scouting behaviour as it encompasses the facets of sincerity, fairness, 
greed avoidance and modesty, and those scoring lower are not easily 
deterred from offending against others (Jones, 2017; Međedović, 
2017). They are also more likely to spot situations that they can 
exploit for their own good (De Vries et al., 2016). Hence, burglars 
scoring lower on honesty-humility will less likely be deterred when 
scouting a neighbourhood compared to burglars scoring higher on 
this trait.

Honesty-humility – along with emotionality – is also likely to 
be associated with the behaviour exhibited by these burglars and 
their eventual target selection, as those lower in these traits are 
more likely to take risks (De Vries et al., 2009). For burglars, taking 
risks might reflect taking a longer time scouting (which results in a 
higher likelihood of being seen by neighbourhood residents) as well 
as selecting riskier targets (e.g., houses that might be occupied). 
However, conscientiousness and self-control could be associated with 
burglars taking less time scouting and choosing less risky targets; 
conscientiousness is associated with organization and thoroughness, 
whereas self-control is related to the ability to exert self-discipline 
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and impulse control (Lee & Ashton, 2004). An efficient scoping of 
the neighbourhood – taking less time – as well as selecting targets 
that pose a lower risk would be more likely when scoring higher on 
these traits.

Burglar expertise and personality
One potentially fruitful avenue of research might be to examine 

the association between personality and the burglar scouting process 
in light of the expertise of burglars. Burglars have uniquely acquired 
expertise (Coupe, 2017; Nee & Ward, 2015). This expertise ensures 
that they can quickly appraise their environment for suitable targets, 
easily recognize burglary-related cues, which trigger tried and tested 
behavioural scripts resulting in a successful burglary (Nee, 2015). 
Through trial and error, burglars learn what constitutes an attractive 
target and how neighbourhoods ought to be scouted. Other offenders, 
students, householders and laypeople, in general, do not possess 
such expert knowledge because they have not practised burglary 
(Nee, 2015). As an illustration, when burglars and students were 
asked to undertake a mock burglary in a simulated environment: 
burglars spent more time in high-value areas, took fewer but more 
valuable items and take more systematic routes throughout the 
environment (Nee et al., 2015).

As the expertise of burglars impacts commissions of burglary 
(Coupe, 2017), the association between personality traits and 
scouting a neighbourhood for those without burglary expertise may 
be different. Personality traits might operate differently situationally, 
as we know that burglars can be systematic and have superior skills 
compared to others when undertaking the crime (Nee, 2015). For 
example, lower honesty-humility in non-offenders might not be 
associated with a higher likelihood of perceiving a neighbourhood as 
attractive (as it might in burglars) as non-offenders lack knowledge 
of what constitutes an attractive neighbourhood. Likewise higher 
self-control could benefit a burglar while undertaking the burglary 
by taking less time to scout and reducing their chances of getting 
caught, due to being able to control their impulses and knowing that 
spending more time in the neighbourhood poses a higher risk of 
getting caught. In non-offenders with higher self-control, scouting 
time could increase because they might be able to control their 
impulses but are unaware of how time spent scouting could impact 
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their chances of getting caught. Personality traits thus could help 
or hinder a burglar due to their expert knowledge of the burglary 
event, due to the expert knowledge of burglars. Comparing burglars 
to non-offenders on the behaviour during the scouting process for a 
(mock) burglary will highlight if this is indeed the case.

The current study
The present study was part of a larger research program, the 

Virtual Burglary Project (VBP). The VBP aims to test hypotheses about 
burglar expertise and decision-making using virtual environments. In 
the current study, we examine how burglars’ personality traits affect 
their scouting process (appraising a neighbourhood, moving through 
this neighbourhood and selecting a target) and how this impact 
is different for non-offenders. VR provides the unique possibility 
for creating simulated neighbourhoods that are rich in contextual 
detail to test the effect of multiple factors on the decision-making of 
burglars and allows for bringing the scene of the crime to offenders 
(Mania & Chalmers, 2001; van Gelder, Otte, & Luciano, 2014) and 
is a valuable method in burglary research (Meenaghan et al., 2018; 
Nee et al., 2019).

In three separate trials in two virtual neighbourhoods, 
participants were instructed to appraise the neighbourhood as if 
wanting to commit a burglary and to proceed in a similar fashion 
as they would in the real world. After the scouting process, 
participants answered questions regarding their assessment of the 
neighbourhood. We tested the hypothesis that burglars would differ 
from non-offenders in the personality traits of the HEXACO model as 
well as on self-control in respect to situation activation, with burglars 
scoring lower on honesty-humility, extraversion, conscientiousness, 
openness to experience, self-control but higher on emotionality, in 
line previous literature on non-burglar offenders (Burt, 2020; Rolison 
et al., 2013). We hypothesized that lower honesty humility would be 
associated with lower perceived deterrence for burglars only. We also 
hypothesized that for burglars higher honesty-humility, emotionality, 
conscientiousness, and self-control would be associated with spending 
less time scouting and selecting riskier targets for burglars only.
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Methods

Participants and design
In total, 353 participants took part in the study (181 incarcerated 

burglars, 172 non-offenders). Inclusion criteria were being over 18 
years of age, proficient in Dutch and not suffering from epilepsy 
(because of potential flickering images in VR). Participant mean age 
was 32.9 years (SD = 9.2) for burglars and 22.9 years (SD = 5.2) for 
non-offenders. The country of origin was the Netherlands for 43% of 
burglars and 81% of non-offenders.

Materials

Virtual Neighbourhood
Two virtual neighbourhoods (‘Neighbourhood A’ and 

‘Neighbourhood B’) were created using the Unity Pro engine 
(version 2017.3.1f1). Two neighbourhoods were employed to capture 
participants’ responses in multiple neighbourhoods rather than one.

The environment was viewed with the Oculus Rift DK2 head-
mounted display (HMD) with a stereoscopic view. The HMD allows 
for viewing in all directions which generates a naturalistic viewing 
experience. Participants also wore headphones to deliver immersive 
audio, such as the footsteps of the player, bird sounds, and cars 
driving around the neighbourhood. With the use of a game controller 
participants could move freely around in the virtual environment. The 
VR system tracked the X and Y coordinates of the participants in the 
neighbourhood in real-time for each second the participants spent 
in the neighbourhood.

Participants took part in three trials in the virtual 
neighbourhoods. In Trial 1, participants were instructed to scout 
neighbourhood A as if they were going to scout the neighbourhood 
for burglary (see Figure 6 for neighbourhood layout and Figure 2a-d 
for visual impressions). All participants started at the same location. 
No time limits were set for this scouting process. Neighbourhood 
A consisted of several rows of houses in total 41 common, middle-
class houses, which were kept constant in perceived attractiveness. 
A few minor variations were built in to keep the neighbourhood from 
looking too uniform: one house had a package in front of the door, 
one house had the curtains drawn, another had a ladder in front of 
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the door. Two avatars (one female, one male) were walking around 
the neighbourhood and were programmed to never come close to 
the participant. When participants were done scouting, they were 
required to leave the simulation via one of three exits. In Trial 2, 
participants were asked to select the most suitable target to burgle 
in neighbourhood A.

In Trial 3, participants were asked to scout Neighbourhood B, 
with no time limits (see Figure 3 for neighbourhood layout). Once 
again, a few variations were built in to keep the neighbourhood from 
looking too uniform such as the presence of a mailbox near several 
houses. Like in Neighbourhood A minor variations were also built into 
the interior of the houses to keep them from looking too uniform. 
Neighbourhood B consisted of several rows of houses with in total 
33 common, middle-class houses designed to be similar in perceived 
attractiveness. Two avatars (one female, one male; distinct from the 
avatars in Neighbourhood A) walked around in the neighbourhood, 
programmed to never get close to the participant. When participants 
finished scouting, they left the simulation via one of two exits. There 
was no additional trial in which participants selected the most suitable 
target in Neighbourhood B due to time constraints.

Time spent scouting, scouting distance, and target 
selection. Throughout all three trials, the VE tracked the movements 
of each participant continuously for the entire duration of the trial. 
This resulted in a time spent in seconds for each participant as well 
as distance travelled in meters for each trial. We averaged the time 
spent in all three trials as well as distance travelled into average time 
spent in the neighbourhood and average distance travelled (see Table 
3 for means and SD’s). We also averaged the time and distance of 
Trial 1 and Trial 3 separately as these specifically relate to scouting 
behaviour, because in Trial 2 participants selected their desired 
target and so the time spent in the simulation and the distance 
travelled does not represent actual scouting behaviour as participants 
were familiar with the neighbourhood from the previous trial. This 
averaging resulted in scouting time and scouting distance (see Table 
3 for means and SD’s).

In Trial 2 participants were asked to select the house they 
perceived as most attractive to burgle. For each house, the following 
features were noted: If the house was at a corner, if participants 
would have entered the house from the front or the back, the size of 
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the house in square meters, if there was a package was in the front 
yard if a ladder was in the front yard, the type of door through which 
participants would have entered the house (no glass panels, minor 
glass panels, medium glass panels) and the distance of the house in 
meters to the closest exit.

Questionnaires
Brief HEXACO inventory. The 24-item brief HEXACO inventory 

was administered to assess 6 facets of personality (De Vries, 2013): 
honesty-humility (α = .35), emotionality (α = .42), extraversion 
(α = .60), agreeableness (α = .31), conscientiousness (α = .54) 
and openness to experience (α = .61), answered on a scale of 1 
to 5 (strongly disagree - strongly agree). Due to time constraints, 
this version of the HEXACO was chosen over a longer version even 
though this comes at a cost in terms of internal consistency (α for 
our scale ranges between .31 for agreeableness and .61 for openness 
to experience). Alphas in this range are consistent with previous 
research using this scale (e.g. Desrochers et al., 2019; Zettler et 
al., 2021). However, the scale has been validated previously with 
adequate levels of test-retest stability, self-other agreements as well 
as low levels of validity loss (see De Vries, 2013, for validation and 
psychometric properties of this scale).

Self-control. To assess participant self-control, the 11-
item Brief self-control Scale (α = .71) (Tangney et al., 2004) was 
administered (e.g. “I have a hard time breaking bad habits”), 
answered on a scale of 1 to 5 (strongly disagree - strongly agree).

Perceived deterrence. To assess how burglars assessed 
the neighbourhoods, we developed a scale to measure perceived 
deterrence: the extent to which burglars are deterred by key 
features of the neighbourhood. Participants rated their perceptions 
of different key deterrent features on a 5-point scale (1 = strongly 
disagree; 5 =strongly agree): Perceived difficulty to burgle the 
neighbourhood (1 item, “This neighbourhood appears difficult to 
burgle”), neighbourhood attractiveness (1 item, “This neighbourhood 
is attractive to burgle”), chances of getting caught (1 item, “If you 
burgle in this neighbourhood, the chances of getting caught are 
small), anticipated punishment (1 item, e.g. “If you burgle in this 
neighbourhood, the punishment will be low), social cohesion (2 
items, α = .68, r(353) = .52, p < .001; for neighbourhood A, α = .83, 
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r(349) = .71, p < .001 for neighbourhood B, Neighbourhood residents 
know each other well”, “Neighbourhood residents look out for each 
other”), likelihood of neighbourhood residents to call the police (1 
item, “Neighbourhood residents will call the police when they see 
a burglary taking place”), likelihood of neighbourhood residents 
intervening (1 item, “Neighbourhood residents will intervene when 
they see a burglary taking place”) and willingness to burgle this 
neighbourhood now (1 item, “If this neighbourhood would have 
existed in real life, would you have committed a burglary right 
now?”). This questionnaire was administered once for neighbourhood 
A and once for neighbourhood B, and results were averaged across 
neighbourhoods.

To investigate the factor structure of the merged perceived 
deterrence questionnaire, we conducted an exploratory 
factor analysis. A Kaiser-Meyer-Olkin measure of sampling 
adequacy indicated adequate sampling at .67. A principal-axis factor 
extraction with varimax rotation yielded two factors with Eigenvalues 
larger than 1. The first factor (encompassing the items: difficulty to 
burgle the neighbourhood, neighbourhood attractiveness, chances 
of getting caught, willingness to burgle now) had an Eigenvalue 
of 2.2 and explained 28.04% of the variance, with factor loadings 
ranging from .60 to .70 and no cross-loadings above .40. The second 
factor (encompassing the items: perceived social cohesion, resident 
willingness to call the police, resident willingness to intervene) had 
an Eigenvalue of 1.4 and explained 17.38% of the variance, with 
factor loadings ranging from .50 to .66 and no cross-loadings above 
.40. Factor 1 (4 items; M = 3.1, SD = 0.4) reflected the perception 
of the neighbourhood and was labelled “neighbourhood deterrence”. 
Factor 2 (3 items; M = 3.4, SD = 0.4) reflected the perception of 
residents’ potential intervening behaviour and was labelled “resident 
deterrence”. Analyses were performed for the two aggregate factors 
(see Table 3 for means and SD’s).

Gaming experience. Participants were asked about the 
number of hours they played games per week on a console to rule 
out a potential confounding effect of game experience. The number of 
hours played for non-offenders was 3.1 hours (SD = 5.5). Given the 
restricted access to games in prison, burglars reported the number 
of hours they played console games before being incarcerated, on 
average 7.8 (SD = 21.8) hours per week.
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Presence. To assess the degree to which participants felt 
present in the virtual world – the 9-item Short Spatial Presence 
Experience Scale (Hartmann et al., 2016) was adapted to an 8-item 
measure on a 5-point scale (strongly disagree-strongly agree) 
(M = 3.1, SD = 0.6, e.g. “I felt I was actually present in the virtual 
neighbourhood”). This scale represents whether participants felt 
immersed in the virtual neighbourhoods and felt part of the virtual 
neighbourhoods. One item was excluded from the original scale for 
potentially being too difficult for the burglar sample (e.g. “It was 
as though my true location had shifted into the environment of the 
virtual neighbourhood”). For all questions, the language was changed 
within each question from “…the action of the presentation” to “…. 
the virtual neighbourhood” to emphasize each question was about 
the virtual neighbourhood.

Cyber-sickness. The 15-item Simulator Sickness Questionnaire 
(Kennedy, Lane, Berbaum, & 1993) questionnaire was adapted into 
a 5-item questionnaire to measure five core items of discomfort 
(nausea, stomach-ache, dizziness, lack of focus and blurry vision) 
amongst participants on a 5-point scale (strongly disagree-strongly 
agree) (e.g., “The virtual environment made me dizzy”).

Burglary expertise. Burglars were asked to report the number 
of burglaries committed in their lifetime (M = 62.5, SD = 281.6) – a 
question in line with previous research to assess burglar expertise 
(see Nee et al., 2019)

Self-reported delinquency. Non-offenders rated their 
delinquency on a 22-item self-reported delinquency scale (Svenson, 
Weerman, Pauwels, Bruisnma & Bernasco, 2013) (α = .84, e.g. “How 
often in the last 2 years have you damaged something that did not 
belong to you?”) on a 5-point scale (never, 1-2 times, 3-5 times, 
6-10 times, more than 10 times) to exclude potential delinquents. 
No participants were excluded, as the threshold to exclude non-
offenders was participants scoring four or more items as having 
exhibited delinquent behaviour, which was not the case for any non-
offender.

Procedure
Burglars were recruited in four male-only prisons in the 

Netherlands. Participant recruitment was done via information 
flyers, directly approaching inmates during leisure time when allowed 
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by the prison and via word of mouth amongst burglars who had 
participated. Flyers were worded in general terms asking for people 
with burglary experience to scout neighbourhoods in VR. To rule out 
prior knowledge, burglars were asked whether they were aware of the 
nature of the study beforehand, and when fully debriefed afterwards 
were asked not to disclose this information to fellow inmates. Student 
samples were recruited at two Dutch Universities via informational 
flyers, recruitment systems of the universities as well as directly 
approaching potential participants.

The informed consent highlighted the confidentiality of the data. 
Any questions were answered before Trial 1 started, and time was 
given to ensure the HMD equipment was comfortable. Participants 
entered Neighbourhood A for Trial 1. They were instructed to walk 
around this neighbourhood as if they were about to scout this 
neighbourhood for a potential burglary. Non-offenders were asked 
to imagine being a burglar, burglars were asked to imagine being 
active burglars. Upon completion of the trial, participants responded 
to the personality questionnaires. After this, Trial 2 started in which 
participants were asked to select the most attractive house to burgle 
by clicking on the house. Subsequently, participants answered the 
perceived deterrence questionnaire for neighbourhood A, burglary 
expertise questionnaire (burglars) or self-reported delinquency scale 
(non-offenders), game experience and demographics. Next, Trial 3 
started in which participants entered Neighbourhood B and were 
instructed to walk around this neighbourhood as if they were about 
to scout this neighbourhood for a potential burglary. Participants 
subsequently answered the perceived deterrence questionnaire for 
neighbourhood B and answered questions pertaining to presence and 
cyber-sickness. Participants received a full debriefing on the purpose 
of the study. Prisoners were offered support if the exercise had raised 
issues for them that they wished to discuss.

Results

Preliminary analyses
To assess differences in presence, cyber-sickness, age, and 

gaming experience between burglars versus non-offenders – factors 
that could potentially have an impact on the outcome variables – 
GLM analyses were performed with these variables as dependent 
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variables and burglars vs. non-offenders as the independent 
variable. No significant differences emerged for presence and 
cyber-sickness for burglars versus non-offenders (p > .15 for both 
analyses). A significant difference emerged for game experience, 
F(1, 341) = 7.46, p = .007, η2 = .02, in which burglars (M = 7.8, 
SD = 21.8) reported higher numbers of hours playing video games 
prior to incarceration than non-offenders (M = 3.1, SD = 5.5). 
Burglars were also significantly older (M = 32.99, SD = 9.16) than 
non-offenders (M = 22.9, SD = 5.2 (F(1, 351) = 156.92, p < .001, 
η2 = .30). Presence, cyber-sickness, age of participant and gaming 
experience were added as covariates for all subsequent analyses as 
they could potentially affect the perception of the neighbourhood as 
well as time spent and distance travelled in the VE.

Main analyses
 Analyses were performed on the personality traits, the 

aggregated perceived deterrence questionnaire, movement data, 
and selected target. Presence, cyber-sickness, age, and gaming 
experience were added as covariates for all analyses.

Personality traits in the samples
We first performed a General Linear Model with the HEXACO 

and self-control traits as dependent variables and sample as the 
independent variable to assess if burglars differ from non-offenders in 
their prevalence of personality traits. Significant differences emerged 
between the two groups on honesty-humility F(1, 346) = 11.28, 
p = .001, η2 = .03, emotionality F(1, 346) = 6.14, p = .01, η2 = .02, 
extraversion F(1, 346) = 9.41, p = .002, η2 = .03, conscientiousness 
F(1, 346) = 13.64, p < .001, η2 = .04, openness to experience F(1, 
346) = 102.49, p < .001, η2 = .23 and self-control F(1, 346) = 7.20, 
p = .008, η2 = .02 but not for agreeableness F(1, 346) = 2.76, 
p = .098, η2 = .008 (see Table 3 for means and SD’s).

Consistent with our predictions, burglars scored lower on the 
scales of honesty-humility, extraversion, and openness to experience 
than non-offenders and higher on the scale of emotionality compared 
to non-offenders; as predicted no differences emerged between the 
two groups on agreeableness. Contrary to our expectations, however, 
burglars scored higher than non-offenders on conscientiousness and 
self-control, and these results remained also after controlling for age. 
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These results should be interpreted with caution due to the large 
sample size and differences in mean age and education between the 
groups. Meaningful differences between both groups were small, 
such as for self-control.

Personality and perceived deterrence
We performed a General Linear Model with the HEXACO 

personality traits, self-control, and sample (burglars versus non-
offenders) as independent variables, and with perceived deterrence 
(perceived neighbourhood deterrence and resident deterrence) as 
dependent variables to assess if personality was associated with 
perceived deterrence and whether this was different for burglars 
compared to non-offenders.

This test revealed as predicted, an interaction effect for 
honesty-humility and sample on both neighbourhood deterrence 
F(1, 314) = 7.05, p = .008, η2= .02) and resident deterrence F(1, 
314) = 4.66, p = .032, η2 = .02. Simple slopes indicate that for 
burglars, higher honesty-humility is associated with decreasing 
neighbourhood deterrence B = -.10, t(314) = 1.99, SE = .05, 
p = .047 and decreasing resident deterrence B = -.14, t(314) = -2.44, 
SE = .06, p = .015. For non-offenders, no differences emerged (p 
>.15). No other significant interaction effects emerged as predicted 
for the deterrence measures (p > .15 for all analyses) (see Table 4 
and 5 for an overview of correlations for burglars and non-offenders).

These results reveal that only honesty-humility was associated 
with perceived deterrence only for burglars. However, burglars higher 
in honesty-humility perceive the deterrence of the neighbourhood in 
general and resident deterrence as lower compared to burglars lower 
in honesty-humility, contrary to expectations. Honesty-humility was 
the only trait associated with perceived deterrence.

Personality and spatial data
To assess whether personality was associated with behaviour 

in the virtual neighbourhoods we conducted a General Linear Model 
with travelled distance and time spent on average in the three trials, 
as well as time and distance while scouting in Trial 1 and 3, with the 
same independent factors. This test revealed associations between 
personality and scouting behaviour for burglars. As predicted, effects 
emerged for honesty-humility and self-control on scouting behaviour. 
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For honesty-humility, interaction effects emerged for total time 
spent in the neighbourhood, F(1, 314) = 4.33, p = .041, η2= .01, 
total distance travelled in the neighbourhood, F(1, 314) = 3.69, 
p = .026, η2 = .01 and time spent scouting in the neighbourhood, 
F(1, 314) = 3.77, p = .053, η2 = .01. For burglars, increased 
honesty-humility was associated with decreased time spent in the 
neighbourhood, B = -34.89, t(329) = -2.06, SE = 16.87, p = .031, 
decreased distance travelled in the neighbourhood B = -46.30, 
t(329) = -1.98, SE = 23.44, p = .049 and decreased time scouting 
the neighbourhood B = - 41.64, t(329) = -2.04, SE = 20.44, p = .048. 
For non-offenders, no such significant effects emerged on these 
variables, B = 18.34, t(329) = 1.24, SE = 14.74, p = .210; B = 26.38, 
t(329) = 1.28, SE = 20.45, p = .190; B = 27.46, t(329) = 1.58, 
SE = 17.86, p = .124).

Contrary to expectation, although conscientiousness was 
significantly related to total time spent in the neighbourhood F(1, 
314) = 3.83, p = .050, η2 = .01, for those lower in conscientiousness, 
significant differences emerged between burglars and non-offenders, 
B = -60.54, t(314) = 2.37, SE = 25.5, p = .018. Burglars spent less 
time in the neighbourhood compared to non-offenders when lower 
in conscientiousness, whereas for those higher in conscientiousness 
no significant differences emerged between burglars versus non-
offenders, B = 2.10, t(314) = .008, SE = 23.5, p = .929.

Self-control was associated with scouting time in the 
neighbourhood, F(1, 314) = 5.05, p = .025, η2 = .02 and scouting 
distance travelled, F(1, 314) = 4.05 p = .045, η2 = .01. For those 
higher in self-control significant differences were found between 
burglars and non-offenders (B = -67.70, t(314) = 2.24, SE = 30.20, 
p = .026, where burglars took less time scouting the neighbourhood 
compared to non-offenders, whereas for low self-control no significant 
differences were found B = 21.50, t(314) = .72, SE = 29.8, p = .471.

For non-offenders, contrary to expectations significant 
effects emerged for the effect of extraversion on time spent in 
the neighbourhood, F(1, 314) = 4.99, p = .026, η2 = .02, total 
distance travelled F(1, 314) = 4.77, p = .030, η2 = .02, scouting 
time F(1, 314) = 5.85, p = .016, η2 = .02 and scouting distance F(1, 
314) = 6.00, p = .015, η2 = .02. Higher extraversion was associated 
with decreased total time spent in neighbourhood B = -39.48, 
t(329) = -2.16, SE = 18.24, p = .020, total distance travelled 
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B = -38.48, t(329) = -1.52 , SE = 25.29, p = .009, scouting time 
B = -51.85, t(329) = -2.34, SE = 22.09, p = .013 and scouting 
distance B = -60.00, t(314) = -1.86, SE = 32.20, p = .063, whereas 
for burglars no effect was found (p > .10 for all analyses). No further 
interaction effects emerged (p > .15 for all analyses) (see Table 4 
and 5 for an overview of correlations for burglars and non-offenders).

Thus, in line with predictions, significant associations of 
honesty-humility, conscientiousness, and self-control with scouting 
behaviour emerged only for burglars. Increased honesty-humility 
and self-control in burglars were associated with spending less time 
in the neighbourhoods and travelling less distance while scouting. 
Unexpectedly, lower (instead of higher) conscientiousness in 
burglars was associated with efficient scouting behaviour. Contrary 
to expectations, no significant effect of emotionality was found for 
burglars. For non-offenders, only higher extraversion was related to 
efficient scouting behaviour. Higher honesty-humility and self-control 
but lower conscientiousness thus seem likely the only relevant traits 
associated with efficient scouting behaviour in the time spent in the 
neighbourhoods and the distance travelled.

Personality and target selection
Lastly, we conducted multinomial regression analyses with 

house characteristics as dependent variables and the same 
independent variables. Significant effects emerged for the association 
of personality and burglars vs. non-offenders on target selection. 
As expected, significant effects emerged for honesty-humility c2 (1, 
N = 353) = 6.00, p = .016 and self-control c2 (1, N = 353) = 5.79, 
p = .022 on target selection, specifically the likelihood of entering 
the house via the front or the back. For burglars, increased honesty-
humility B = 0.81, SE = .43, p = .061 and self-control B = 1.66, 
SE = .61, p = .007 were associated with a higher likelihood of entering 
the house via the back, while for non-offenders this pattern did not 
emerge (respectively B = -.009 SE = .45, p = .830 and B = -0.51, 
SE = .32, p = .123).

 Contrary to expectations, a significant interaction effect 
emerged for openness to experience and the selection of a house 
with a ladder in the front yard c2 (1, N = 353) = 7.60, p = .006. 
With increasing openness to experience, burglars were more likely 
to select a house with a ladder in the front yard B = 1.00, SE = 0.50, 
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p = .046, whereas non-offenders were not impacted B = .71, 
SE = 0.41, p = .084. No other significant interaction effects emerged 
(p > .15 for all analyses).

Thus, in line with predictions, we found that increased honesty-
humility and self-control were associated with selecting and entering 
targets where they are less likely to get caught (i.e., entering the 
house via the back which is likely to result in a better outcome), 
but only in the burglar sample. Surprisingly no effects emerged for 
burglars for emotionality and conscientiousness, and increasing 
openness to experience was associated with a higher likelihood of 
selecting a house with a ladder in the front yard (which could be used 
to access a house via the windows on the next floor of the targeted 
house). No effect emerged for the non-offenders. For burglars, 
honesty-humility and self-control thus seem to emerge as the only 
traits associated with target selection in virtual neighbourhoods.

Discussion

This study is one of the first to assess the association between 
the personality traits of burglars and their scouting process, and 
how burglars differ in this respect from non-offenders. For burglars, 
lower honesty-humility was unexpectedly associated with higher 
rather than lower deterrence. Also, among burglars higher honesty-
humility, self-control, but lower conscientiousness were associated 
with decreased time spent scouting and less distance travelled. 
Burglars scoring lower on honesty-humility and self-control were 
also more likely to select riskier targets. Contrary to expectations, 
emotionality was not associated with any of the variables relevant 
for the scouting process among burglars.

Personality and burglars’ scouting process
Honesty-humility was predicted to be associated with perceived 

deterrence. However, lower honesty-humility in burglars was 
associated with higher deterrence regarding general neighbourhood 
features, and an increased perceived likelihood of neighbourhood 
residents intervening, rather than as expected lower deterrence. This 
could signal that for burglars, lower honesty-humility not only enables 
them to effectively spot situations that they can exploit (Ashton et al., 
2014; De Vries et al., 2016) but also might make them more accurate 
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in perceiving how risky a situation is. However, as burglars were 
more prone to take risks in target selection (e.g. entering targets 
via the front) and time spent scouting (taking a longer time) with 
lower honesty-humility, the question arises if they purposefully ignore 
these risks. These results once again underscore the importance 
of honesty-humility as a prominent factor to understand criminal 
behaviour (De Vries & Gelder, 2013; Dunlop et al., 2012).

Self-control and conscientiousness had opposite effects, in which 
high self-control but lower conscientiousness were associated with 
decreased scouting time, and higher self-control was associated with 
selecting lower risk targets. Individuals with higher conscientiousness 
tended to think carefully before acting, being able to exert self-
discipline and control their impulses (Lee & Ashton, 2004), it could be 
that burglars higher in conscientiousness think more carefully about 
their decisions and more thoroughly scout the neighbourhood, thus 
taking more time. To understand this difference, the facets of both 
self-control and conscientiousness should be further examined with 
more items representing one facet as compared to one item per facet 
as was the case in the current study.

 Emotionality was not associated with the burglary scouting 
process. Although those lower in emotionality tend to take more 
risks – and hence would be a personality trait likely associated with 
the scouting process – it does converge with the literature on the 
prevalence of this trait amongst offenders. Lower emotionality is 
related to higher antisocial and criminal behaviour (Međedović, 2017), 
but several studies find offenders more prone to high emotionality 
than non-offenders (Blonigen, 2010; Burt & Donnellan, 2008; Jones, 
2017; van Gelder & de Vries, 2016), as was the case in the current 
study. Further exploration of the relationship between emotionality 
and behaviour within criminal events may illuminate this paradox, 
in particular the difference between state emotionality experienced 
during a burglary versus trait emotionality which will likely differ (van 
Gelder & De Vries, 2012).

We extend on the findings of Van Gelder et al (2017), who 
found that for non-offenders who had to perform a burglary within 
a virtual house the traits of honesty-humility and self-control were 
not associated with burglar behaviour. Increasing conscientiousness 
however was also related to negative outcomes, which was also 
explained as perhaps due to a stronger tendency to be careful. The 

Rectangle



107

Personality and Burglars

current study and findings by Van Gelder et al., (2017) highlight that 
the impact of personality on the burglar event is likely dependent on 
expert knowledge of the event. This once again shows the unique 
expertise of burglars (Coupe, 2017; Nee et al., 2019) and the impact 
on their decision-making process. This relationship provides an 
important extension to the STOA-model, for burglary situations 
specifically and perhaps expertise in general: Not only do situational 
affordances allow different aspects of personality to be expressed 
with eventual different benefits and costs (De Vries et al., 2016), but 
specific knowledge or expertise of the situation seems to moderate 
this association.

Strengths and limitations
There are several strengths of the study. We managed to 

collect a relatively large sample of burglars, which is rare in burglary 
research. This strengthens confidence in our findings, combined with 
the use of multiple data sources such as questionnaires, time and 
spatial data and target selection. In addition, we have been able to 
observe the scouting process of burglars in real-time. The VE allowed 
us to measure time spent and distance travelled in the neighbourhood, 
gaining more insight into the scouting behaviour of burglars. This 
has allowed us to observe actual behaviour as it unfolds. Given the 
connection between burglary behaviour in houses in virtual and real 
worlds (Nee et al., 2015), as well as the finding that non-offenders 
have been found to respond physiologically when committing a 
mock virtual burglary (Van Gelder et al., 2017), it is likely that the 
behaviour shown in these virtual neighbourhoods resemble real-world 
behaviour. This means that in addition to being able to assess burglar 
decision-making within virtual houses (Meenaghan et al., 2018), we 
are now also able to use VR to study the burglar scouting process 
within neighbourhoods. This enables future research to assess more 
features of the neighbourhood (van Sintemaartensdijk et al., 2020) 
and other individual differences within burglars that could potentially 
impact this scouting process.

Some limitations of the study must be noted. Although it is 
possible that the most successful burglars are not incarcerated 
and our sample might therefore be biased (Cromwell et al., 1991), 
the sample included experienced burglars with no previous or 
current convictions for burglary, replicating previous studies (Nee, 
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2015). Incarcerated offenders and non-incarcerated offenders also 
have shown near similar behaviour and decision-making (Copes & 
Hochstetler, 2010).

Substantial differences were found between the burglars and 
non-offenders concerning demographics, most notably in terms 
of age. This limits the extent to which we can compare these two 
groups. Comparing burglars to a more closely matched non-offender 
sample in terms of age as well as the level of education thus remains 
necessary to further assess differences between burglars and non-
offenders concerning personality traits and their decision-making 
process.

Due to time constraints, we implemented the 24-item HEXACO 
inventory rather than one of the more extensive versions (Lee & 
Ashton, 2004). With an extended version of the HEXACO personality 
scales perhaps we could have detected differences within the 
personality scales on facet level. This requires us to be cautious with 
our interpretation of the findings. However, even with lower alpha 
reliability the validity of the scale nonetheless remains adequate (De 
Vries, 2013). This does however also means further replication with 
the longer HEXACO personality scales is necessary.

Future directions
One underlying mechanism between personality and the 

scouting process for burglars could be risk appraisal. Risk appraisal 
mediates the effect of personality traits on criminal choice, those 
with lower honesty-humility, emotionality, conscientiousness and self-
control perceive less risk (Van Gelder & De Vries, 2012). Burglars 
weigh risk factors in their decision to proceed with a burglary 
(Cromwell et al., 1991). In the current study, these risk factors 
(such as the presence of neighbourhood residents or alarms) were 
not manipulated and perceived risk was also not explicitly rated. 
To establish if risk perception is indeed the mechanism underlying 
personality and the association to the burglar scouting process, 
burglars should be exposed to neighbourhoods in which these risk 
factors are varied. VR again provides the necessary tools to do this 
in real-time (Blascovich et al., 2002; Mania & Chalmers, 2001; van 
Gelder et al., 2014). For example, the presence of neighbourhood 
residents or alarms on houses signalling higher risk can be readily 
manipulated.
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To our knowledge, this study is the first to assess the personality 
traits of burglars with HEXACO and self-control requiring further 
replication with other samples as well as an extended version of the 
HEXACO scale. In the current study, burglars scored higher compared 
to non-offenders on conscientiousness and self-control, contrary to 
previous research in offenders versus non-offenders (Burt, 2020; 
Rolison et al., 2013). The levels of conscientiousness in the current 
sample were comparable to that of the male sample of De Vries, 
Ashton & Lee (2009) used to validate the HEXACO dimensions. The 
current results thus need to be further extended by contrasting 
burglars to matched other non-burglary offenders and non-offender 
samples to establish if the prevalence of personality traits amongst 
burglars is indeed meaningfully different from other offenders or non-
offenders. Nevertheless, these results suggest that student samples 
cannot substitute offender samples in criminological research, a 
common practice in experimental research on criminal decision-
making (Jones, 2017).

Concluding remarks
One classic theme in personality research has been the ability of 

personality to predict aggression, violence, and involvement in crime. 
The present findings provide evidence that personality differences 
matter regarding how burglars navigate neighbourhoods. Extending 
the classic big five, the more novel trait honesty-humility in particular 
was associated with perceived deterrence among burglars. This raises 
several new questions, especially at the interface of honesty-humility 
and risk perception among burglars. For example, could it be that 
through experience (except for the one that led to being caught) 
dishonesty, and being low on responsibility and morality come to be 
connected with a tendency to become self-confident in their burglary 
skills? This is just one example of how personality differences may 
help explain how burglars and perhaps other criminals differentially 
approach new illegal opportunities for material gain, where the 
relatively “’moral ones” may become very careful in their actions 
whereas the immoral burglars are less likely to be scared away in 
their scouting activities.
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A long line of research has provided us with valuable insights 
into what deters burglars. However, the use of mostly correlational 
research (Nee, 2010) combined with interviews relying on burglar’s 
reporting (Elffers, 2013) calls for new methods to approach the study 
of the burglar scouting process and complement the other methods. 
With VR, we have the ability to observe burglar behaviour as it 
unfolds while simultaneously being able to exert experimental control 
over participants. This allows us to assess features of the situational 
perspective and individual perspective and hence explain the burglar 
scouting process. In this dissertation, I used VR to assess the 
relationship between the burglar scouting process and guardianship 
and the association of personality with scouting behaviour by burglars 
and non-burglars.

The deterrent effect of guardianship

In this dissertation, I distinguished physical and symbolic 
guardianship (Hollis-Peel et al., 2011). VR allowed for the first time to 
observe burglars in response to experimentally manipulated physical 
and symbolic guardianship.

Mere presence as key factor in physical guardianship
With physical guardianship, a simple yet effective take-home 

message emerged: merely being present in a neighbourhood is more 
important than people’s specific actions to deter a burglar. This brings 
the conceptualization of physical guardianship (see Hollis-Peel et al., 
2011) back to the original by Cohen and Felson (1979), who report 
guardianship as the absence or presence of a capable guardian. An 
unexpected event supports this message: the rate of burglaries in 
the Netherlands seemed to decrease strongly while more people 
were forced to work from home during the lockdown at the start 
of the COVID-19 crisis (Bremmer, 2020). Cybercrime on the other 
hand – crimes in which no physical presence of offender or even 
victim is required - was on the rise (Baneke, 2020). As lockdown 
measures were eased in the summer of 2020 – with more people 
going back to their office –burglary rates once again increased. 
Although this interpretation does warrant the necessary caution, it 
supports our notion of the importance of being physically present in 
neighbourhoods to deter burglars.
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However, although our guardian was carefully constructed, the 
distinction in our manipulations between a mere present guardian 
and a monitoring guardian could have been too subtle. Burglars 
might not have noticed the gaze of the guardian, given that it is a 
small difference perhaps less noticeable in virtual reality compared 
to real life. The minor differences in the effectiveness of each level of 
physical guardianship do correspond with findings from observational 
studies (Hollis-Peel, Reynald, & Welsh, 2012; Reynald, 2009), but 
further work and replication is needed.

In everyday life, people exhibit more than the three levels 
of guardianship behaviour. Within each of these three levels, 
guardianship behaviour can vary: a mere present guardian could 
be positioned in such a way that a burglar does not feel threatened; 
a monitoring guardian could sternly watch the burglar in such a 
way that it is clear he or she will intervene at any given time; an 
intervening guardian could also be verbally abusive towards the 
burglar and escalate the situation. In the current dissertation, I have 
only touched upon a small fraction of the possible mere present, 
monitoring or intervening guardian behaviours. Assessing the wide 
range of physical guardianship behaviour will provide us with an even 
better understanding of the link between physical guardianship and 
burglar deterrence. For example, we can assess how burglars respond 
to verbally threatening guardians or guardians who are obviously 
monitoring and are not trying to hide it. Exposing burglars to this 
wide range of physical guardianship behaviour will strengthen our 
findings that indeed the mere presence of a guardian is sufficient or 
elaborate whether other physical guardianship behaviours are more 
effective.

If being merely present is enough to deter burglars, the 
involvement from neighbourhood residents to deter burglars will 
be minimal. If there is more nuance to the deterrent effect of 
guardianship than we have uncovered currently, we need to establish 
how to motivate guardians to monitor or intervene – which can prove 
rather difficult (Reynald, 2010). With VR, we can develop training 
programs for neighbourhood residents to spot suspicious behaviour 
in a virtual neighbourhood and practice intervening guardianship 
behaviour. With this, we could potentially stimulate neighbourhood 
residents to actively intervene when necessary and hopefully be 
more aware of how they can prevent burglaries from taking place. 
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Furthermore, we need to consider repeating physical guardianship 
manipulations with varying layouts of virtual neighbourhoods (Davies 
& Johnson, 2015). In a study on physical guardianship in rural areas, 
higher numbers of burglaries were recorded when the neighbourhood 
monitored over mere presence or intervening (Hollis et al., 2019), 
whereas previous studies in urban areas recorded mostly mere 
present guardians (Hollis-Peel & Welsh, 2014). The percentage 
of neighbourhood residents being merely present, monitoring or 
intervening also differs across cities in studies of the Netherlands, 
Australia and the United States (Moir et al., 2017) indicating that 
burglars might expect different levels of physical guardianship based 
upon the neighbourhoods they target. Even the structure of the 
houses (for example being able to frequently look out the window) 
is linked to being able to exert physical guardianship: When the 
majority of the time spent in the house by residents is not visible 
to burglars on the street, or monitoring possibilities are limited, the 
effect of physical guardianship is reduced (Moir et al., 2019) and 
hence the impact on the burglar will be minimal.

Lastly, we also need to further understand the burglar that is 
responding to guardianship. Burglars differ in expertise and their 
approach to burglary. For example, burglary styles consist of three 
types, differing in whether they immediately enter a target when 
stumbling upon one (the “opportunistic burglar”), search for a target 
and then enter (the “searcher”) or take their time to scout and 
enter a target (the “planner”) (Bennett & Wright, 1984). Burglars 
also acquire unique expertise regarding burglary over time (Nee 
& Ward, 2015), which can impact the speed of detecting offence 
related-cues (Nee, 2015). Physical guardianship is one of these cues, 
and it would be interesting to examine the speed at which novel 
versus experienced burglars detect guardians and their behaviours 
in neighbourhoods, using for example eye-tracking technology in a 
virtual environment. This would highlight not only the importance 
of guardianship towards deterring burglars but also if noticing cues 
of guardianship is an acquired skill. It would also allow for more 
objective data to underscore the importance of guardianship to deter 
burglars.

Overall, the results underscore the importance of physical 
guardianship to deter burglars but expand on existing literature with 
the first findings from a virtual reality study that mere presence of 
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guardians alone serves as a key deterrent, with little or no strong 
added value of monitoring or intervening behaviour from these 
guardians. With VR, we can take the next step to further define 
the relationship between burglar deterrence and guardianship, by 
examining the wide range of guardianship behaviours while taking 
advantage of developments in VR to enhance the information we 
can obtain from VR. We need to further examine factors that impact 
the relationship between guardianship and burglar deterrence: 
the guardian exerting guardianship, the neighbourhood layout and 
individual differences in burglars. These steps can and should be 
taken once again with the use of VR, where we can manipulate all 
aspects of the neighbourhood layout and guardianship behaviour.

Creating the feeling of being watched with symbolic 
guardianship

 The current dissertation is not the first study to reflect 
upon symbolic guardianship measures and their deterring effect on 
burglars. Several other symbolic guardianship measures – although 
conceptualized differently – have been studied extensively, such as 
creating the illusion of occupancy (Hollis & Hankhouse, 2019) or the 
use of CCTV (Surette, 2006). I find that deterring burglars using 
symbolic guardianship via signs elicits only small deterring effects.

 The current results suggest that neighbourhood watch signs 
have little impact on burglars. This is in contrast to a previous study 
in which the presence of neighbourhood prevention signs placed in 
real Dutch neighbourhoods reduce the rate of burglary (Akkermans 
& Vollaard, 2015). However, that study was highly publicized and 
might have alerted burglars to avoid the neighbourhood for a little 
while. Also, in the time since that the particular study took place, 
neighbourhood watch signs have become more common across 
neighbourhoods and might have alerted burglars to know that such 
signs do not represent the truth.

Burglars perceived neighbourhood residents as more likely 
to intervene and did select targets closer to the exit when such 
neighbourhood watch signs were present. This could imply that the 
signs do not signal to burglars that neighbourhood residents are 
present and potentially watching, but rather that if a neighbourhood 
resident would be encountered, these neighbourhood residents would 
be more likely to intervene. This contrasts however with the intended 
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purpose of the signs: making burglars believe a neighbourhood 
resident could be watching, hence deterring them.

The presence of a police sign decreased the distance travelled 
and time spent in the neighbourhood. Burglars were unfamiliar 
with these signs, as they have only been implemented in one 
neighbourhood in the Netherlands for a short period of time. This 
could explain their responses to the police signs, as unfamiliarity with 
both the police sign as well as the neighbourhood could have made 
them uncertain about the likelihood of the police actually patrolling 
the streets and perhaps erring on the safe side and shortening their 
stay in the neighbourhood. With the majority of burglars preferring 
familiar neighbourhoods (Bernasco & Nieuwbeerta, 2005) – and which 
likely makes them aware of formal guardianship – the impact of such 
a sign will likely differ.

While the current findings revealed no clear evidence for the 
effectiveness of symbolic guardianship signs, various considerations 
suggest it might be premature to discard them in practice. Even with 
small deterring effects, there will likely still be a few burglars affected 
by these signs – such as perhaps novice burglars – and decreasing 
the number of burglary victims. The signs require little to no effort of 
the neighbourhood residents or police to exert guardianship and are 
cost-effective. Small effects interventions can be valuable additions 
to well-established interventions (Benartzi et al., 2017). The current 
study was also one study conducted in only one virtual neighbourhood 
with two specific signs, in which our observed effects require further 
replication before we can discard or even further encourage the 
placement of these signs. Other signs placed in the neighbourhood 
or symbolic guardianship signs placed by homeowners might prove 
to have a different deterrent effect.

An additional finding was that non-offenders were affected by 
neighbourhood prevention signs. This likely reflects a disconnect 
between how experts versus laypeople perceive these signs. It could 
however also mean that symbolic guardianship measures will also 
impact neighbourhood residents, such as perceiving a higher likelihood 
of neighbourhood residents intervening, yielding increased feelings of 
security. Before implementing symbolic guardianship measures, we 
need to reflect on their potential impact on neighbourhood residents 
as well as their willingness to implement such measures.
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The search continues for a symbolic guardianship measure that 
is equally effective in deterring burglars as physical guardianship. 
Hollis, Felson and Welsh (2013: 66) argue, the most important 
mechanism involved in guardianship (both physical and symbolic) 
is the feeling that someone is watching and could observe criminal 
behaviours. Bentham captured this in the panopticon principle 
(Bentham, 1995; Galič et al., 2017), where continuous surveillance – 
in which people are always potentially being watched but can never 
be sure it is the case – should elicit the correct behaviour. However, 
applying this principle of continuous surveillance could prove rather 
troublesome to implement in reality due to first ethical reasons 
regarding privacy and second practical reasons for implementing 
such measures.

Creating symbolic guardianship measures that are dynamic 
rather than static could be a solution. For example, lightning in a 
house that has a variable time switch and turns on and off variably 
will make burglars more likely to believe someone is home compared 
to a light system that turns on seven o’clock at night and turns of 
at ten each night. Or lights and sounds turning on and off within a 
house, mimicking the presence of the homeowner. Finding dynamic 
measures that elicit the feeling of being watched without burglars 
being able to quickly break that illusion could be the future of 
symbolic guardianship measures.

With technological advancements, more opportunities arise 
to combine physical with symbolic guardianship. For example, 
smart doorbells now exist in which the homeowner’s smartphone 
is connected to a camera in the door that is activated whenever 
someone is approaching the front door. The doorbell can act as both 
a symbolic and physical guardianship measure simultaneously. To 
my knowledge, no studies have examined the effectiveness of such 
measures to deter burglars yet. With the established effectiveness of 
physical guardianship, perhaps measures based on the combination 
of symbolic and physical guardianship should be preferred over purely 
symbolic guardianship measures.

Overall, this work signals that although I only find small deterrent 
effects of symbolic guardianship signs, it would be premature to 
immediately dismiss these signs as a deterrent measure. However, we 
do need to delve further into finding symbolic guardianship measures 
that have a great impact on deterring burglars, complementing 
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measures to physical guardianship. With VR, we will be able to test 
the effects of such measures in a controlled manner, by being able 
to explicitly manipulate physical and symbolic guardianship measures 
and observe their interplay in burglar deterrence.

Personality and the burglar scouting process

 The current dissertation has sought to understand how the 
personality of burglars can impact their scouting process. Honesty-
humility, self-control and conscientiousness indeed were associated 
with burglar’s perception of the neighbourhood as well as scouting 
behaviour. Lower honesty-humility is associated with a higher 
likelihood to perceive neighbourhood residents as intervening, but 
in contrast higher honesty-humility is associated with more efficient 
scouting by reducing the time spent in the neighbourhood. Burglars 
who exhibit higher self-control but lower conscientiousness are 
more likely to select less risky targets and scout more efficiently 
with a lower scouting time. The effects of personality traits on non-
offenders were different, implying that only for those who had expert 
knowledge of the burglary event personality traits were associated 
with more efficient scouting behaviour or perception of risks and 
rewards in the neighbourhood.

The impact of personality traits within the burglary event 
differs from the impact to engage in criminal acts. It seems that a 
“successful” burglar will more likely be on the high end of the self-
control and honesty-humility scale when considering burglars who 
generally score lower on these traits. After all, being able to scout 
a neighbourhood in a shorter time period as well as selecting less 
risky targets is likely to reduce the chances of being caught. However, 
lower honesty-humility in burglars was associated with a higher 
likelihood of perceiving a higher risk of the neighbourhood residents 
intervening. This could signal that burglars are more attentive to 
potential physical guardianship – as argued the most prominent 
factor to deter burglars (Schreck, 2017; Tseloni et al., 2004) – and 
that decreasing honesty-humility could predict this attentiveness. 
The question arises whether there is an optimum set of personality 
traits for burglars that will reduce their chances of getting caught 
while simultaneously being able to get the job done, and how the 
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prevalence of these traits could differ between burglars and other 
offenders.

Future research should address the underlying mechanisms 
through which personality operates within the scouting process. 
Risk appraisal mediates the effect of personality traits on 
criminal behaviour, in which lower honesty-humility, emotionality, 
conscientiousness and self-control are associated with perceiving 
less risk (Van Gelder & De Vries, 2012). Risk factors are weighed 
implicitly by burglars in their decision to proceed with a burglary 
(Cromwell et al., 1991). The perceived risk in the current research 
was not manipulated, rather risk and rewards were kept constant, nor 
were burglars explicitly asked how they rated the risk in the virtual 
neighbourhoods. To link perceived risk as a mechanism underlying 
the relationship between personality and burglar perception and 
behaviour, subsequent research needs to experimentally manipulate 
and or explicitly measure such risk factors.

It is also necessary to explore the facets of personality traits. 
Although the 24-item HEXACO inventory does assess these facets, 
only one question represent each of these facets. The breadth of the 
personality traits can be assessed with these items, but capturing the 
breadth of the facets requires more than one item (De Vries, 2013). 
Zooming in on the association between the facets of the HEXACO 
model in combination with assessing risk perception will inform 
us further how these interact and their relationship to the burglar 
scouting process and eventual burglar deterrence.

Little is known about the prevalence of personality traits in 
burglars. The focus in research on personality and burglary has 
mainly focused on assessing if burglars are more prone to personality 
disorders (Listwan et al., 2007). Contrary to previous research, 
I find here that burglars scored higher than non-offenders on 
conscientiousness and self-control (Rolison et al., 2013). This might 
have been due to the age gap between the two groups and the fact 
that self-control can develop over time (Burt, 2020). The effect did 
not disappear after controlling for age. Furthermore, previous work 
was not focused on burglars but on offenders in general. This could 
point towards a different distribution of personality traits in burglars 
compared to other offenders and non-offenders. However, we have to 
be cautious in our interpretation due to the possibility of a selective 
sample.

6
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With the current results, I have been able to explore whether 
the STOA-model (De Vries et al., 2016) applies to the burglar 
scouting process. Indeed, personality is associated with which 
situations are selected (whether or not to get involved in criminal 
acts) but also responses activated (perceived deterrence) and 
outcomes to situations (spatial outcomes and which house was 
targeted). Expertise matters for this association: only those with 
expert knowledge of the burglary event benefit from personality 
traits associated with perceived deterrence, efficient scouting 
behaviour and target selection. This is in line with van Gelder et al 
(2017), who found that honesty-humility and self-control were not 
related to burglar behaviour during a burglary within virtual reality 
amongst a student sample. This relationship provides an important 
extension to the STOA-model, for burglary situations specifically and 
perhaps expertise in general: not only do situational affordances 
allow different aspects of personality to be expressed with eventual 
different benefits and costs (De Vries et al., 2016), but the unique 
knowledge of the situation seems to be a factor in this relationship.

Examining the role of personality within criminal events using 
the STOA-model needs further exploration beyond the burglary event. 
Previous research has linked personality to committing white-collar 
crimes, violent crimes and exhibiting psychopathy (Jones, 2017; van 
Gelder & de Vries, 2016). Burglary has proven to be an excellent 
starting point, in which the impact of personality was visible in how 
burglars scout the virtual neighbourhoods. With VR offenders can be 
observed while they are committing a mock version of their crime, 
in a safe environment for both participant and researcher. We must 
acknowledge that for other types of crimes such as for example 
murder or rapes, assessing the impact of personality – whether 
through VR or not – is not as easy to achieve due to the nature of 
these crimes.

Overall, the results reveal that personality is associated with 
the burglar scouting process and that the expertise of burglars 
impacts this relationship. Honesty-humility, conscientiousness and 
self-control are the most prominent facets associated with this 
scouting process. This is compatible with other findings given that 
these traits are associated with a higher likelihood of exploiting 
situations when possible, careful consideration before acting and 
risk-seeking behaviour and impulsivity (Baron, 2003; Van Gelder & De 
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Vries, 2012). Extending personality research on burglars to include 
their decision-making process within houses as well as other crimes 
will advance our understanding of the impact of personality within 
criminal events.

The added value and limitations of VR in burglary 
research or offender researcher

As reported in this dissertation, I have employed a 
neighbourhood consisting of several street segments to study 
burglars and have been able to successfully manipulate guardianship, 
both physical and symbolic. I have also been able to observe burglar 
behaviour and link this to personality traits. This highlights further 
opportunities for other factors related to burglary to be manipulated 
and individual differences to be observed with the use of VR.

Developments in VR allow us to gain additional information with 
each further development. By incorporating eye-tracking technology 
an additional behavioural measure can be implemented aimed to track 
what participants are looking at and act as a measure of attention - a 
feature that unfortunately was still too expensive at the start of the 
current dissertation. In respect to for example guardianship, such 
new technology would enable researchers to trace for how long a 
burglar look at a guardian and relate this to both correctly identifying 
if burglars have seen manipulations as well as how much attention 
burglar devote to this guardian.

Other developments in VR are the use of equipment that 
allows for more (physical) interaction with the virtual world, such 
as treadmills for actual walking or controllers that resemble hands 
in the virtual world. This adds to the immersion and may contribute 
to the level of presence experienced by the participants. Another 
future possibility is to enable interaction with actual others who 
are in the same virtual world (Yaremych & Persky, 2019). This 
would allow for further interactions within a controlled environment. 
Simultaneously, two or more people can be immersed in the same 
virtual environment. This will enable researchers to study interactions 
between these participants, and foster our understanding of group-
based decision-making.

Although we have praised VR as a promising new method to 
understand burglars, we cannot be blind to its limitations. There are 
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significant time and financial investments involved in the development 
of virtual worlds. Several researchers have contemplated when the 
use of VR is a valid option (e.g. Blascovich et al., 2002; van Gelder et 
al., 2014) and specify the criteria of when to use VR. VR first needs 
to be able to extract information otherwise unobtainable, as was the 
case with the current dissertation. VR also needs to be used when 
observing actual behaviour is necessary but cannot take place in the 
real world due to practical or ethical reasons (Brey, 1999; Slater et 
al., 2006). Lastly, researchers need to be willing and able to spend 
money as well as their time to develop a good environment together 
with a highly skilled programmer.

Towards exploring an integrated situational and in-
dividual differences theoretical framework via VR

Guardianship is only one situational feature that can potentially 
be manipulated and likewise, multiple individual differences can 
be explored to impact the burglary event with the use of VR. A 
multitude of situational factors come to mind that can be manipulated 
to assess their impact on burglars. The first to consider is the spatial 
features of the neighbourhood. The configuration of the streets within 
neighbourhoods are related to increased burglary risk (Davies & 
Johnson, 2015), and both the neighbourhood and street segment level 
are relevant when understanding crime (Jones & Pridmore, 2019). 
Within VR, we can expose burglars to multiple neighbourhoods that 
vary in lay-out of street segment as well as the types of houses (such 
as for example terraced housing or villas). Priority, however, should 
be given to experimentally study those situational features that are 
most debated amongst researchers in their impact on burglars and 
those that – like guardianship – are difficult to assess with the use 
of targeting patterns and targeting characteristics or retrospective 
methods.

Assessing the individual differences of burglars and relating 
these to the burglar scouting process does not require manipulating 
features but rather careful thought of the researcher which individual 
differences are worth exploring and hence measure. The expertise 
of burglars has been mentioned frequently in this dissertation, as 
inexperienced burglars respond differently to the burglary scouting 
process than experienced burglars (Meenaghan et al., 2020), as 
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well as different types of burglars who vary in their approach of 
impulsively committing a burglary (Bennett & Wright, 1984; Nee & 
Taylor, 2000). A wide range of individual differences could thus be 
studied within controlled environments.

However, most importantly the use of VR allows for understanding 
of the situational and individual difference perspective combined. 
Testing person-situation interaction combines the most promising 
aspects of VR: experimental manipulation with the observation 
of behaviour. Exposing burglars to experimentally manipulated 
situational aspects while assessing and controlling for individual 
differences will allow us to explore person-situation interactions 
within the burglary event. This will further help us understand the 
interplay between individual differences and situational aspects for 
the burglary event, but also – hopefully – for criminal behaviour in 
general.

Strengths and limitations

Several strengths of the present research described in the 
dissertation must be noted. First, our recruitment practices described 
in Chapter 2 attracted a relatively large number of burglars for this 
study. This is likely due to our recruitment practices aiming not only 
for those currently incarcerated for burglary. Although data collection 
with actual offender samples can be difficult, it is vital that we do 
research with actual offender samples (Topalli et al., 2019), and with 
the current dissertation, we show that it can be done to collect a 
relatively large sample. The differences in responses to both physical 
and symbolic guardianship as well as a differential impact in non-
offenders (i.e. university students) show that we cannot study the 
available university students as substitutes for burglars when trying 
to understand criminal behaviour.

The use of VR data with questionnaires provides us with an 
opportunity to provide relatively comprehensive answers to our 
research questions using multiple methods. With all the collected 
data that has not been discussed in the current thesis, we will be able 
to provide information about specific aspects of the burglar scouting 
processes that we assumed to be important to burglary in everyday 
life, such as for example analysing the interviews to further explore 
the burglar’s point of view on guardianship.

6
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There are however some important limitations. The several 
studies part of this project were part of one big data collection 
process rather than separate studies with separate samples. Because 
of technical issues, all participants would first take part in the 
study on symbolic guardianship and subsequently in the physical 
guardianship study. This might have caused some learning effects 
in our participants. The study also involved multiple trials in VR 
with quite a number of questionnaires to be answered, which could 
potentially have been a long stretch for their span of attention. 
However, when it comes to research in prisons access is restricted 
and getting burglars to participate is quite hard. Combining studies 
was there for a practical choice to ensure high power for all studies 
as well as decreasing time spent on data collection.

Arguments can be made for the current burglar sample to be 
less representative for burglars in general, as they are currently 
in prison. I believe that given our data collection process, in which 
every person with burglary experience could participate even without 
being convicted for burglary has countered this effect. In addition, 
behavioural differences between incarcerated offenders and offenders 
outside of prison are seemingly negligible (Nee, 2010).

 The virtual world is created to be a close approximation of 
the real world but nevertheless remains a virtual one. The behaviour 
shown in this virtual world might not be identical to behaviour in the 
real world. However, previous studies have shown that behaviour in 
the real world and virtual world are remarkably similar for burglars 
(Nee et al., 2015), providing further support to the notion that 
the virtual world is the closest approximation currently possible 
to studying real-world behaviour. In addition, VR also increases 
realism substantially compared to other well-known methods such 
as vignettes (Blascovich et al., 2002; Van Gelder et al., 2018).

Concluding remarks

Collecting data with actual prisoners in actual prisons is no 
easy feat. It requires extensive time travelling to far off locations 
and many hours trying to persuade burglars to participate in the 
study. Some days no participants will show up and you are even 
temporarily locked into prison due to an alarm going off. And then 
there is handling the VR environment itself: logging around heavy 
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computers, programmes that suddenly freeze. Not to mention the 
people that can get sick from being in a virtual world. Nevertheless, 
the current dissertation shows that taking the time and effort to 
collect data burglars with VR does pay off.

It is almost as if we have been given a small peek into the 
mind of the burglar. How neighbourhood residents deter him, signs 
meant to deter him do not affect him as much and how his scouting 
process is can be different due to his personality traits. This is only 
a small portion of all situational features and individual differences 
that influence the burglar scouting process and that VR can help 
uncover. In combination with well-established methods, VR is a 
valuable addition to burglary research. There is still much more left 
to discover, replicate and extend.

With the present dissertation, I hope to have further established 
the use of VR in burglary research. Experimentally manipulating 
physical and symbolic guardianship and assessing personality traits 
and their impact on the scouting process are merely the beginning 
of using VR to understand how burglars scout neighbourhoods. I 
firmly believe that VR has its place in burglary research, offender 
research in general and that we can look forward to exciting studies 
in this field.
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Figure 1
Lay-out of the virtual neighbourhood
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Figure 2a-d
Impression of the virtual neighbourhood
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Figures

Figure 3
Neighbourhood layout: physical guardianship manipulations2

2 The yellow square indicates the participant starting location; purple squares in-

dicate the location where the guardian could appear.
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Figures

Figure 4
Guardian in the virtual neighbourhood
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Figures

Figure 5
Guardian trigger zones in the neighbourhood3

3 Light blue square: trigger zone for guardian to appear from house; red square: 

trigger zone for monitoring guardian; purple zone: trigger for intervening guard-

ian; black spot indicates guardian position.
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Figures

Figure 6
Neighbourhood layout: symbolic guardianship4

4 Yellow round indicates the starting point for all participants; red rounds indicate 

the placement of the signs.



152

Figures

Figure 7
Neighbourhood Watch Sign5 and Police Sign6

5 Translation: “Attention, WhatsApp neighbourhood prevention”

6 Translation: “Burglars pay attention! We are watching you”
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Figures

Figure 8
Interaction police sign and neighbourhood watch sign for the full sample on anticipated 
punishment
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Figures

Figure 9
Interaction neighbourhood watch sign and burglars versus non-offenders on the 
distance of selected house to the nearest exit
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Tables

Table 3
Means and standards deviations of personality, deterrence, and movement for burglars, 
non-offenders, and total sample

Burglars Non-offenders Total sample

Factor 1: Neighbourhood 
Assessment

3.1 (.4) 3.2 (.4) 3.1 (.4)

Factor 2: Resident Responses 3.6 (.4) 3.3 (.4) 3.4(.4)

Average Time Neighbourhoods 274.5 (120.3) 304.70 (121.5) 290.0 (121.7)

Average Distance 
Neighbourhoods

418.5 (154.6) 486.6 (176.4) 453.4 (169.4)

Scouting Time Neighbourhoods 319.2 (151.3) 349.3 (140.8) 334.6 (146.6)

Scouting Distance 
Neighbourhoods

488.2 (197.1) 562.5 (211.8) 526.2 (207.8)

Honesty-humility 3.2 (0.6) 3.5 (0.6) 3.3 (0.6)

Emotionality 2.3 (0.6) 2.5 (0.6) 2.4 (0.6)

Extraversion 3.8 (0.5) 4.0 (0.5) 3.9 (0.5)

Agreeableness 3.0 (0.6) 2.9 (0.5) 3.0 (0.5)

Conscientiousness 3.5 (0.6) 3.3 (0.7) 3.4 (0.7)

Openness to experience 3.0 (0.7) 3.7 (0.6) 3.5 (0.7)

Self-control 3.2 (0.5) 3.1 (0.5) 3.2 (0.5)

Note: Scale of 1 (strongly disagree) to 5 (strongly agree) for all variables except time 
(in seconds) and distance (in metres). Factors 1 and 2 are derived from the deterrence 
questionnaires.
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Mijn favoriete deel van ieder proefschrift is eigenlijk het 
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en Paul van Lange. Een team van bijzonder goede wetenschappers, 
met wie vergaderingen nooit een straf waren. Alhoewel het soms 
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maar goed overwogen antwoord, wat mij het vertrouwen gaf om 
door te gaan. Wat mij altijd bij zal blijven zijn de goede adviezen 
die je bewust en onbewust meegaf over hoe jij je werk doet als 
wetenschapper en het beste uit het leven haalt (alhoewel bepaalde 
adviezen die gegeven zijn tijdens een drankje niet altijd in een 
proefschrift kunnen worden afgedrukt). Dank voor al deze wijze 
levenslessen en je altijd positieve instelling.

Claire, your expertise in this project was absolutely invaluable. 
I have so enjoyed my time in Portsmouth with you, in which we had 
the opportunity to work together closely for some time. I always 
came in with a big smile on my face and always left the room equally 
happy and even more eager to get down to work. You always made 
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sure I had the right perspective when data collection was tough or an 
article was rejected, offering me your perspective of how you dealt 
with this when you were in the same stage of your career. Thank you 
for always keeping me grounded and for your kindness.

Paul, jij zorgde er altijd voor dat ik niet te veel opging in de 
details, maar juist ook naar het grotere plaatje keek. Je niet aflatende 
enthousiasme over hoe mooi en interessant het project was zorgde 
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als het even wat minder ging. Je snelle schakelen en vragen over het 
onderzoek zorgde er altijd voor dat ik betere ideeën had hoe ik het 
moest uitvoeren en opschrijven. Gaan voor de banaan staat ook bij 
mij voor altijd in mijn geheugen gegrift. Dank voor je immer scherpe 
blik en altijd optimistische instelling.

Dank aan de promotiecommissie bestaande uit Reinout de Vries, 
Marie Rosenkrantz-Lindegaard, Henk Elffers, Marco van Bommel en 
Sven Zebel die de tijd heeft genomen om het proefschrift te lezen.

Marco Otte, van het fantastische VU Network Institute, die de 
nodige uren heeft gestoken in het ontwerpen en programmeren van 
de virtuele omgeving. Niets was eigenlijk te gek qua ideeën, en door 
je gevoel voor onderzoek werd de omgeving nog beter dan ik had 
durven dromen. Ik heb veel van je geleerd, en vooral ook altijd fijn 
met je samengewerkt. Zonder jou had dit project nooit geworden 
was het nu is.

Ik heb het geluk gehad onderdeel geweest te zijn van een 
geweldige afdeling op de VU, Social Psychology & Organizational 
Psychology wat later Social Psychology werd, met ontzettend leuke 
collega’s (sommigen al langer weg bij de VU): Dan, Francesca, Josh, 
Reinout, Annika, Haiyan, Bibiana, Cristhian, Giuliana, Karen, Dan, 
Tingting, Jan, Jellie, Laura, Simon, Melissa, Giulia, Shuxian, Mariko, 
Meggie, Meta, Stijn en Catherine. Ik mis jullie allemaal, met alle 
outings, mini-conferenties, de (voormalige) donderdagmiddagborrel, 
koffiemomenten en alle leuke dingen die er nog tussen komen. In 
het bijzonder wil ik al mijn voormalige kamergenootjes bedanken 
die al die jaren naar me hebben geluisterd, VR-omgevingen hebben 
uitgeprobeerd, koffie met me hebben gedronken en basketbal rond 
me heen hebben gespeeld: Ruddy, Paola, Lei, Xiaoyue, Gonzalo, 
Xiaotan, en Cagla. Daarnaast ook dank aan de ondersteunende 
medewerkers, Anna Brinkman en Susan Besuijen. Door mijn aparte 
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aanstelling waren er een boel dingen te regelen, en jullie kregen het 
altijd voor elkaar om dit zo snel en makkelijk als maar kan te doen.

Wat een geluk kan een mens toch hebben, om van de ene 
geweldige afdeling naar de ander over te stappen: de sectie 
Psychology of Conflict Risk and Safety aan de Universiteit Twente. 
Mariëlle, Ellen, Sven, Margot, Peter, Peter, Joke, Miriam, Fenna, 
Wendy, Simon, Renate, Anouk, Maaike, Liza Janneke, Manon, Steven 
en Lynn, werken bij deze afdeling met jullie is elke dag een feestje 
(geweest). Speciale dank vooral aan mijn voormalig kamergenoten 
Jiska, Jeanette, Ben en Florian. Bij jullie kon ik altijd terecht en, 
alhoewel ik er niet elke dag kon zijn, was het elke keer weer leuk om 
op de UT te komen werken en bij te kletsen met een kop thee.

Bij het NSCR heb ik twee jaar mogen werkten tijdens mijn 
promotie met een leuke groep collega’s. Ik wil al mijn voormalige 
NSCR-collega’s bedanken voor de steun tijdens deze twee jaar, Marre, 
Barbara, Stijn, Anja, Iris, Meintje, Gabrielle, Janique, Charlotte, 
Andrew, Robin, Wim, Catrien, Wouter, Rieneke, Sjoukje, Machiel, 
Barbora, Marie, Elanie, Frank, Sabine, Nick, Henk, Veroni, Marco, 
Peter, Steve, Rutger, Marleen, Nieke, Peter en Jess. In het bijzonder 
de “young” NSCR people, voor de potjes pingpong, waardevolle 
PhD bijeenkomsten en leuke uitjes. Bij deze nogmaals excuus voor 
iedereen die ik kotsmisselijk gemaakt heb bij het pilot testen van 
mijn virtuele omgeving.

Er zijn velen betrokken geweest buiten de universiteit die dit 
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hulp van bachelor en master studenten die mij binnen en buiten de 
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was altijd gezellig om met jullie samen te werken.
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gesteund hebben en zonder wie het niet was gelukt: mijn ouders, 
Gerda en Geert Jan, en mijn zus, Elise. Voor het helpen relativeren 
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die over inbraak en criminaliteit gaan, het altijd meedenken, het 
onderdak het afgelopen jaar (niet geheel onbelangrijk), alle lol en de 
band die wij samen hebben en het trots zijn en mij stimuleren om 
altijd mijn best te doen. Het is met geen woorden te beschrijven hoe 
dankbaar ik ben voor jullie liefde en steun. Dit proefschrift draag ik 
op aan jullie.
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In order to deter burglars, we need to understand what 
deters them. Although targeting patterns, targeting characteristics, 
interviews and surveys have produced a valuable and consistent body 
of work (Nee, 2010), the most important limitations of these methods 
combined are the lack of observing actual behaviour and a lack of 
experimental research. The method that can bypass the problems 
associated with studying burglars is the use of virtual reality (VR). 
VR is a computer-generated environment, which is viewed in 3D 
(Brey, 1999). The goal of placing recipients in VR is to transform 
them into another world – a virtual environment that can be close to 
the real world or contain fictional elements – and have participants 
feel part of this virtual environment (Brade et al., 2017). With VR the 
context of any scene – including a burglars’ scouting process - can be 
simulated in a realistic way (Mania & Chalmers, 2001; Van Gelder et 
al., 2017). VR has many benefits to study burglars, such as allowing 
for high experimental control (Blascovich et al., 2002; Fox, Arena, 
& Bailenson, 2009), a setting in which many factors can be easily 
controlled for and manipulated and being able to directly observe 
behaviour as it unfolds (van Gelder et al., 2014).

VR offers new possibilities to face the practical and ethical 
challenges in burglary research (Van Gelder, Luciano & Otte, 2014) 
and has contributed to understanding burglar decision-making while 
they are in the targeted houses (Nee et al., 2015; van Gelder et al., 
2017). The burglar scouting process – the decision-making process in 
which a burglar appraises a neighbourhood and behaviour exhibited 
in the neighbourhood (Nee, 2015) – has not received such attention 
in VR. Observing how burglars behave in virtual neighbourhoods 
while simultaneously being able to experimentally manipulate factors 
that could impact this scouting process will provide us with more 
insight into effective deterrence burglars.

For the situational perspective in burglary research – in which 
situational aspects impact burglars – guardianship is the prime 
candidate to be studied using VR.

 Guardianship - the presence of other people – as a situational 
factor has consistently been found to deter burglars (Bennett & 
Wright, 1984; Coupe & Blake, 2006; Cromwell et al., 1991; Hollis-Peel, 
Reynald, van Bavel, Elffers, & Welsh, 2011; Wright et al., 1995), but 
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this effect has mainly been established using correlational methods 
(Coupe, 2017; Kearns & Fincham, 2005; Van Bavel & Elffers, 2013) in 
studies where burglars were not involved (Nee, 2010). In addition, the 
effect of symbolic guardianship – part of the guardianship definition 
brought forward by Hollis-Peel and colleagues (Hollis-Peel et al., 2011) 
– is less well studied than physical guardianship. In this dissertation, 
I distinguish symbolic from physical guardianship and study their 
impact on the burglar scouting process separately.

Reynald (2009) defined three successive levels of physical 
guardianship. The first level entails the mere presence of (a) 
guardian(s). A guardian is physically present and visible to the burglar 
but is not actively paying attention to their surroundings. The second 
level focuses on guardians actively monitoring their surroundings. 
In the third and highest level, guardians actively monitor their 
environment and ultimately intervene when they observe a potential 
offender. It is still unsure however which level is most deterrent to 
burglars. As stimulating people to display physical guardianship at the 
monitoring or intervening levels can be troublesome (Reynald, 2010), 
it is vital to understand how effective each level of guardianship is 
and if there is even a most effective level. By exposing burglars to 
levels of guardianship in a virtual neighbourhood where they are 
asked to scout this neighbourhood for a suitable target, it is possible 
to observe their responses to various levels of guardianship and 
establish the effectiveness of each level.

With symbolic guardianship, on the other hand, burglars do 
not see a guardian watching them but believe there might be. In the 
Netherlands, a new symbolic guardianship deterrence measure has 
been implemented that tries to elicit the feeling of being watched 
in burglars. These so-called neighbourhood watch signs explicitly 
state that neighbourhood residents look after each other, and 
inform each other of suspicious behaviour, for instance through 
neighbourhood WhatsApp groups (Lub, 2018; Pridmore et al., 2019). 
Much is unknown about the effects of such and like signs on burglar 
deterrence. Experimental research is necessary to establish if placing 
neighbourhood watch signs - or perhaps signs implying formal 
guardians (e.g., the police) are watching – can serve as a symbolic 
guardianship measure to deter burglars without physical guardianship 
taking place.
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In addition to the situational factor of guardianship impacting 
the burglar scouting process, the individual perspective in burglary 
research studies the individual differences in burglars that impact 
their burglary process, personality emerges as prominent factor to 
study via VR. Personality impacts which situations we encounter 
and select, how we respond to situations and the outcomes of those 
situations (De Vries, Tybur, Pollet, & van Vugt, 2016). A long line of 
researchers has sought to establish the role of personality in engaging 
in criminal behaviour (Eysenck, 1996; Jones, 2017). We do not know 
however if personality traits impact behaviour during a criminal 
event. Based on the literature linking personality traits to engaging 
in criminal behaviour, it is worth exploring in particular how honesty-
humility, emotionality, self-control and conscientiousness impact 
burglary behaviour (Jones, 2017; Međedović, 2017), as these traits 
relate explicitly to the perception of worthy exploitable situations 
(i.e. the risk and rewards of targeting a specific neighbourhood), 
impulsivity and being able to work thoroughly and efficiently not to 
get caught. Exploring if these traits impact burglar behaviour within 
the burglary might aid in developing preventive measures better able 
to deter burglars.

In chapter 2, I provide an overview of the data collection 
process for this dissertation. With one large data collection for two 
experimental studies and one interview study, we required fewer 
participants compared to three separate studies. In total, 181 
burglars and 172 non-offenders as control-group participated in the 
data collection process. Both groups participated in Study 1 (symbolic 
guardianship) and Study 2 (physical guardianship), whereas Study 3 
(interview) was only completed by the burglars.

 In Chapter 3, I examine the influence of physical guardianship 
on burglars and non-offenders. This chapter draws from Study 2, in 
which burglars and non-offenders were exposed to a mere present 
guardian, a monitoring guardian, intervening guardian or a control 
condition in which no guardian was present. The presence of a 
guardian deterred both burglars and non-offenders, in which there 
were only negligible incremental effects of guardianship. I conclude 
that, in line with the original notion of guardianship developed by 
Cohen and Felson (1979), guardians serve as a deterrent simply by 
being present.
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In Chapter 4, I examine the influence of symbolic guardianship 
via signs on burglars and non-offenders. This chapter draws from 
Study 1, in which burglars and non-offenders were exposed to signs 
that state they were either being watched by neighbourhood residents 
or the police and included a control condition without signs.

For burglars both burglars and non-burglars, the presence of a 
neighbourhood watch sign increased the perception of the likelihood 
of the neighbourhood residents intervening and burglars were more 
likely to select targets closer to the exit. The presence of police 
signs however emerged as predictor for reduced time spent scouting 
and distance travelled while scouting. I conclude that symbolic 
guardianship via deterring neighbourhood watch or police signs seem 
to elicit only small effects in deterring burglars. Given the low cost 
and maintenance of these signs, however, we should not be quick to 
dismiss them as deterrent measures.

 In Chapter 5, I examine the relationship between personality, 
perceived deterrence, and the behaviour shown in the neighbourhoods. 
This chapter is based on studies 1 and 2, in which burglars and non-
offenders were asked to scout two neighbourhoods as they were 
planning to commit a burglary. Personality, in particular the traits of 
honesty-humility, conscientiousness, and self-control, were related 
to burglars’ perceived deterrence, time spent in the neighbourhood, 
and selected targets. For non-offenders, extraversion emerged as the 
most prominent trait related to the scouting process. I conclude that 
personality traits are not only related to engaging in crime but are 
also associated with the burglar scouting process. This association is 
however contingent upon the (dysfunctional) expertise of burglars.

In Chapter 6, I conclude that VR can help us further 
understand the relationship between the burglar scouting process 
and guardianship and the association of personality with scouting 
behaviour by burglars and non-burglars. With physical guardianship, 
a simple yet effective take-home message emerged: merely being 
present in a neighbourhood is more important than people’s specific 
actions to deter a burglar. This brings the conceptualization of 
physical guardianship (see Hollis-Peel et al., 2011) back to the original 
by Cohen and Felson (1979), who report guardianship as the absence 
or presence of a capable guardian. In the current dissertation, I have 
only touched upon a small fraction of the possible mere present, 
monitoring or intervening guardian behaviours, as well as the use of 
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a limited virtual neighbourhood. Assessing the wide range of physical 
guardianship behaviour within multiple neighbourhoods varying in 
layout and features will provide us with an even better understanding 
of the link between physical guardianship and burglar deterrence.

While the current findings revealed no clear evidence for the 
effectiveness of symbolic guardianship signs, various considerations 
suggest it might be premature to discard them in practice. Even with 
small deterring effects, there will likely still be a few burglars affected 
by these signs – such as perhaps novice burglars – and decreasing 
the number of burglary victims. The signs require little to no effort of 
the neighbourhood residents or police to exert guardianship and are 
cost-effective. Small effects interventions can be valuable additions 
to well-established interventions (Benartzi et al., 2017). The current 
study was also one study conducted in only one virtual neighbourhood 
with two specific signs, in which our observed effects require further 
replication before we can discard or further encourage the placement 
of these signs.

Honesty-humility, self-control and conscientiousness indeed 
were associated with burglar’s perception of the neighbourhood as 
well as scouting behaviour. The effects were however contingent 
upon the expertise of the burglar, implying that only for those who 
had expert knowledge of the burglary event personality traits were 
associated with more efficient scouting behaviour or perception of 
risks and rewards in the neighbourhood. Future research should 
address the underlying mechanisms through which personality 
operates within the scouting process. Risk appraisal mediates the 
effect of personality traits on criminal behaviour, in which lower 
honesty-humility, emotionality, conscientiousness and self-control are 
associated with perceiving less risk (Van Gelder & De Vries, 2012). 
With the current results, I have been able to explore that personality 
is associated with which situations are selected (whether or not to 
get involved in criminal acts) but also responses activated (perceived 
deterrence) and outcomes to situations (spatial outcomes and which 
house was targeted). Extending personality research on burglars to 
include their decision-making process within houses as well as other 
crimes will advance our understanding of the impact of personality 
within criminal events.

With this work, It is almost as if we have been given a small 
peek into the mind of the burglar. How neighbourhood residents deter 
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him, signs meant to deter him do not affect him as much and how 
his scouting process can be different due to his personality traits. 
This is only a small portion of all situational features and individual 
differences that influence the burglar scouting process and that VR 
can help uncover. In combination with well-established methods, VR 
is a valuable addition in burglary research when you want to observe 
how burglars behave and have control over what he is exposed to. 
There is still much more left to discover, replicate and extend.

With the present dissertation, I hope to have further established 
the use of VR in burglary research. Experimentally manipulation 
physical and symbolic guardianship and assessing personality traits 
and their impact on the scouting process are merely the beginning 
of using VR to understand how burglars scout neighbourhoods. I 
firmly believe that VR has its place in burglary research, offender 
research in general and that we can look forward to exciting studies 
in this field.
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