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Abstract

Objectives This study investigates the deterrent effects of incremental levels of guard-
ianship on residential burglary and assesses how burglars differ from non-burglars in
terms of their perceptions of opportunities for burglary.
Methods In a virtual reality experiment, 181 incarcerated burglars and 172 non-
burglars (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.
Results The presence of a guardian deterred both burglars and non-burglars alike, with
only negligible incremental effects for levels of guardianship. For burglars, guardian-
ship increased the perceived likelihood of being caught and the perceived level of social
cohesion, whereas it decreased neighbourhood attractiveness. The burglars differed
from the non-burglars in terms of how they appraised the virtual neighbourhood,
clearly reflecting differences in expertise between both groups.
Conclusions With respect to residential burglary, the results suggest that guardians—in
line with the original notion of guardianship developed by Cohen and Felson (Amer-
ican Sociological Review, 44(4), 588–608, 1979)—serve as a deterrent simply by being
present.
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Burglary ranks among the most feared crimes reported in crime surveys, due to not only
its prevalence (Ceccato 2016) but also 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 and Wright 1992; Coupe and Blake 2006;
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Cromwell et al. 1991; Wright et al. 1995). The presence of one or more individuals who
can, intentionally or unintentionally, act to deter a (potential) criminal event is com-
monly referred to as ‘guardianship’ (Hollis-Peel et al. 2011).

In spite of 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
and Fincham 2005; van Bavel and 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-burglars in key aspects of the burglary process (e.g. Nee
and Meenaghan 2006; Nee et al. 2015, 2019).

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-burglars. Specifically,
we aim to (a) investigate what level of guardianship is required to deter residential
burglary and (b) examine how burglars differ from non-burglars 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.
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 and 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 employ-
ment 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. Mere presence
was argued to provide unintentional supervision to a specific place and time through
routine activities. Subsequent conceptualisations have extended the scope of guardian-
ship to also include guardianship exhibited by objects, such as security cameras or
alarms (e.g. Cohen et al. 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
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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 in nature, 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 with mere present guardians and are therefore underrepresented in this research
(Hollis-Peel and Welsh 2014; Hollis et al. 2019).

The burglar’s perspective on guardianship

While early pioneering studies interviewed burglars on the deterrent effects of
guardianship (e.g. Bennett and Wright 1992; Wright et al. 1995), more recent
research has shifted focus and related crime levels to the observation of guardian-
ship 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
and Ward 2015; Coupe 2017). For example, burglars more quickly detect and pay
attention to cues signalling wealth, occupancy, and security (Nee and Meenaghan 2006;
Nee and Taylor 2000). Hence, it stands to reason that burglars will also be more attuned
to cues of guardianship when compared with non-burglars.

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 affects 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 et al. 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
and Chalmers 2001), while maintaining high levels of experimental control. That is,
simulations can be kept identical for participants across experimental conditions with
the exception of pre-established variations, to isolate the effects of the variables of
interest (Blascovich et al. 2002). Furthermore, VR provides an opportunity to directly
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observe behaviour as it occurs, rather than 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-burglars (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-
burglars, but did not differ significantly between the virtual house and the actual house.
In another recent study, Nee et al. (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 with 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
traveling less distance there, and also targeted different goods than the comparison
groups.

The present study

This study was part of a larger data collection of the Virtual Burglary Project (VBP).
The VBP aims to test hypotheses about burglary expertise and decision-making using
VR. 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-burglars (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
a survey in which they were questioned about perceived deterrence and neighbourhood
attractiveness. We tested the assumption that for both burglars and non-burglars,
perceived deterrence would increase in parallel with increases in the level of guardian-
ship. Furthermore, we theorised that burglars would respond differently in terms of
perceived deterrence in line with their superior expertise and be quicker and more
efficient in the scouting process than non-burglars.

Method

Participants and design

In total, 353 participants (181 burglars, 172 non-burglars) 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
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burglars; N = 42 non-burglars); ‘monitoring guardian’ (N = 45 burglars; N = 46
non-burglars); ‘intervening guardian’ (N = 43 burglars; N = 41 non-burglars); or a
control condition without a guardian (N = 47 burglars; N = 43 non-burglars). The
participants’ mean age was 32.94 (SD = 9.16) for burglars and 22.94 (SD = 5.19)
for non-burglars. Country of origin was the Netherlands for 43% of the burglars
and 81% of the non-burglars. All participants were male, as the burglar sample was
collected in male-only prisons.

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 own footsteps).
Participants navigated the VE using a game controller.

The VEwas designed to resemble a typical middle-class neighbourhood and consisted of
several street segments, public squares, front and back gardens, and alleys (see Fig. 1 in the
Appendix). Participants could freely walk around and look through windows of houses to
see their interior (see Fig. 2a-2b in the Appendix). 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 the
neighbourhood at a distance from participants. All participants started in the same location
(see Fig. 1 in theAppendix) andwere instructed towalk around the neighbourhood as if they
were scouting it for a potential burglary.

Guardianship manipulation

The guardianship manipulation consisted of a single virtual agent, the guardian (see
Fig. 3 in the Appendix), who appeared from the front door of his house when a
participant came within a distance of 25 m (approximately 27 yards) of his house
(see Fig. 4 in the Appendix 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 condi-
tion, 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 m (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 m 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 m (approximately 11 yards) from the guardian, at which point the
guardian approached him by walking several steps in his direction and addressed
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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. In order
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 Fig. 4 in the Appendix). 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.

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, ‘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 and 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 indi-
cated 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 following 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 variance. Factor loadings ranged from .50 to .80. The second
factor (encompassing the following items: perceived social cohesion, resident willing-
ness to call the police, resident willingness to intervene) had an Eigenvalue of 1.46 and
explained 18.18% of variance. Factor loadings ranged from .50 to .75. No cross-
loadings above .40 were observed.

Factor 1 (5 items;M = 2.99, SD = .70) reflected the perception of the neighbourhood
and was labelled ‘neighbourhood assessment’. Factor 2 (3 items; M = 3.37, SD = .49)
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.
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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.

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 = 2.05, SD = 6.74; non-burglars: M = 3.06, SD = 1.21) or a
keyboard (burglars: M = .17, SD = 1.52; non-burglars: M = 2.86, SD = .33). Bur-
glars 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 = 3.09, SD = .61, 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’).

Cyber-sickness Any discomfort suffered by a participant due to the VR was assessed
through an adapted version of the Simulator Sickness Questionnaire (M = 2.69,
SD = .76) (Kennedy et al. 1993). To reduce participant burden, five core aspects of
discomfort (i.e. nausea, stomach ache, 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 = 62.46, SD = 281.61), 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 sam-
ple, a 22-item self-reported delinquency scale (Svensson et al. 2013) was adminis-
tered 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 (strongly disagree–strongly agree). No offenders
were present in the non-burglar sample, and hence, none had to be excluded.
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Procedure

Burglars were recruited in four different male-only prisons1 in the Netherlands. Re-
cruitment took place via information flyers, by directly approaching inmates during
leisure time, and via word of mouth among 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 recruitment systems, information
flyers, and 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. Sub-
sequently, 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-
burglars 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 = .48, η2 = .007) and cyber-sickness (F(3, 348) = .61, p = .61,
η2 = .005), nor were there differences between burglars and non-burglars being present
(F(1, 350) = 2.29, p = .13, η2 = .007) or cyber-sickness (F(3, 350) = .24, p = .63,
η2 = .001). Gaming experience was higher for the control condition (M = 10.07, SD =
28.89) compared with a mere present guardian (M = 4.44, SD = 7.67), monitoring
guardian (M = 4.02, SD = 7.21), and intervening guardian (M = 2.82, SD = 5.97),
(F(3, 339) = 3.57, p = .01, η2 = .03). Burglars and non-burglars also differed signifi-
cantly on gaming experience, with M = 7.75 and SD = 21.84 and M = 3.06 and SD =
5.49 respectively (F(1, 341) = 7.46, p = .007, η2 = .02).

1 As the large majority of burglars are male (Bennett and Wright 1992), the study was conducted among males
only.
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Main analyses

We performed a general linear model with the following independent variables:
guardianship level and expertise (burglars versus non-burglars). Presence, cyber-sick-
ness, and gaming experience were added as covariates for all analyses as they could
potentially affect 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. 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 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 for non-burglars. In the second part of the analyses, we
compared the responses of burglars to the dependent variables to those of the non-
burglars.

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 in the Appendix for means and SDs).
Furthermore, contrast analyses indicated no significant differences between the control
condition and guardianship in general, or 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 = .04,
η2 = .05), as well as a marginally significant effect on chances of getting caught (F(3,
165) = 2.59, p = .06, η2 = .02). No significant differences emerged for perceived
difficulty to burgle the neighbourhood, likelihood of residents intervening, likelihood
of residents calling the police, social cohesion, willingness to burgle now, willingness
to burgle later, time spent in neighbourhood, and distance travelled (p > .15 for all
analyses).

Contrasting the control condition with guardianship in general (all three experimen-
tal conditions combined), the effects of neighbourhood attractiveness (F(1, 159) = 5.68,
p = .02, 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 = .06, 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 level of guardianship and with no incremental effects
of successive levels of guardianship.
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Non-burglars

Factor level results In the non-burglar sample, there was a significant effect for resident
responses (F(3, 164) = 2.69, p = .05, 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 level of guardianship (see Table 1
in the Appendix for means and SDs). There were no significant effects for non-burglars
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 per-
ceived difficulty to burgle (F(3, 164) = 3.59, p = .02, η2 = .06) and for perceived social
cohesion (F(3, 164) = 2.73, p = .05, 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 = .02, η2 = .04). Marginally significant effects
emerged for chances of getting caught (F(1, 164) = 3.32, p = .07, η2 = .02) and
willingness to burgle the neighbourhood at a later point in time (F(1, 164) = 3.05,
p = .08, η2 = .02). These findings indicate that when a guardian is present, irrespective
of the 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-burglars

Factor level results Comparing burglars versus non-burglars on the aggregated factors,
a significant effect emerged for resident responses (F(1, 332) = 29.50, p < .001,
η2 = .08). Burglars (M = 3.50, SD = .48) assessed the likelihood of residents
responding as higher than non-burglars (M = 3.22, SD = .45). No differences were
found for neighbourhood assessment (p > .15).

Individual item data On the individual item data, significant differences for burglars
versus non-burglars were found for perceived difficulty to burgle the neighbourhood
(F(1, 332) = 5.87, p = .02, 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 = .05, 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 = .07, η2 = .01).

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

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 and
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, per-
ceived 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-burglars were found for perceived difficulty to burgle,
perceived attractiveness, chances of getting caught, likelihood of neighbourhood resi-
dents to intervene, social cohesion, time spent in the virtual neighbourhood, and
distance travelled in it. There were no differences between burglars and non-burglars
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 level of guardianship (Hollis-Peel et al. 2012;
Reynald 2009). However, it is important to note that the lack of 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 and Decker 1994). This ambiguity could render differences in perceived
risk between levels of actual guardian behaviour comparatively small. Nonethe-
less, while even a sticker of a pair of watchful eyes can, in some situations, reduce
norm violations or misconduct (e.g. Bateson et al. 2006; Nettle et al. 2012),
intervening guardians pose a more imminent threat to burglars than monitoring
guardians (van Bavel and Elffers 2013). Conceptually, these stages are thus
notably distinct from one another.
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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 stages of guardianship. In the current study, the mere present
guardian was not actively monitoring the participant while 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 stages.

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 and 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 and Meenaghan 2006; Wright and 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
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, and
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-burglars 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-burglars as evidenced in a
shorter time spent in the neighbourhood. Burglars did however travel less distance
compared with non-burglars, contrary to findings by Nee et al. (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-burglars concerning their overall
perception of the neighbourhood, in particular regarding cues of behaviour of
residents, once again confirms the role of (dysfunctional) expertise (Nee and
Meenaghan 2006; Nee and Taylor 2000; Roth and Trecki 2016).
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Although the burglars and non-burglars did not differ concerning the deterrent
effect of the various levels of guardianship, the speed of guardianship detection is
unknown. It is possible that expertise can result in differences concerning how
quickly burglars perceive risks posed by guardianship and how they act accord-
ingly. Indeed, previous research has found superior detection of burglary-related
cues by burglars (Garcia-Retamero and Dhami 2009; Nee and 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 has an influence on 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.

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. In spite of 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 and
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 and Persky 2019).
Another potential 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.
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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 and 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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Appendix

Fig. 1 Neighbourhood layout. The yellow square indicates the participant starting location; purple squares
indicate the location where the guardian could appear
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Fig. 2 a, b Impression of the virtual neighbourhood
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Fig. 3 Guardian in the virtual neighbourhood

Fig. 4 Guardian trigger zones. Light blue square: trigger zone for guardian to appear from house; red square:
trigger zone for monitoring guardian; purple zone: trigger for intervening guardian; black spot indicates
guardian position
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