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Abstract

Background Unwanted sexual behaviours (USB) are widespread within mass transit
networks worldwide. The present study examines the effectiveness of a place-based
approach to tackle USB: repeated visits by capable guardians to prevent victimisa-
tion in train stations with a greater propensity for incidence of USB.

Methods Pretest-posttest between groups randomised controlled trial on the effect
of an intervention administered by a non-police security team at a prominent train
operating company in England and Wales. Eligible hotspot stations (n = 51) were
randomly assigned to two conditions: enhanced security measures, encompassing
heightened presence of security staff, proactive interaction with possible victims,
and pre-emptive efforts to prevent USB, and business-as-usual conditions. Negative
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binomial regression models estimate the treatment effect in terms of USB, violence,
and all other incidents in the treatment compared to the control arms.

Findings The implementation of heightened security measures led to significant
reductions in reported incidents of USB at treatment stations compared to control
stations. The intervention has also led to significant decreases in reported violent
incidents but has had no significant effect on other reported incidents.

Conclusions Security personnel have the potential to serve as efficient guardians in
train stations, effectively reducing the risk of USB and violence. The findings high-
light the efficacy of place-based interventions as measures against USB. However,
the intervention comes with a significant opportunity cost as the security teams had
limited capacity to deal with other crime types. Implications for future research and
practice are discussed.

Keywords Unwanted sexual behaviours - Violence against women and girls -
Sexual harassment - Hotspots - Randomised controlled trial - Train stations - Private
security

Introduction

USB is a common concern with severe implications for victims. The spectrum
of behaviours encompasses a broad range of transgressions, from verbal harass-
ment and the making of sexual comments to stalking, physical acts of assault,
rape, and gender-based, as well as sexual orientation-based homicide (de Bruijn
et al., 2006). Particularly in the mass transit system, USB fosters an environment
characterised by fear and a lack of safety (Woodcock & Osmond, 2015). A recent
survey suggests that nearly half of the women and a third of the men in Eng-
land and Wales experienced USB on trains and in train stations (2CV, 2020, Ariel
et al., 2024), figures that reflect the experience of many passengers around the
globe, with “prevalence rates range from 15 to 95%” (Gekoski et al., 2017:3).
Collectively, the evidence exposes a troubling pattern of USB risk in mass transit
environments.

The distinct attributes of these settings, such as densely populated areas, the ano-
nymity afforded by large crowds, and the ephemeral nature of travel, present obsta-
cles in preventing and mitigating USB in this environment. Thus, despite this prob-
lem’s widespread occurrence, there is a notable deficiency in comprehending the
optimal approaches for addressing these occurrences within the mass transportation
framework (Gekoski et al., 2015).

One possible approach to USB in the public domain and specifically in the mass
transportation setting is a focus on place-based interventions—namely identifying
micro-locations of USB that experienced disproportionate levels of USB in the past
and, therefore, have the propensity to experience USB in the future, and then target-
ing these areas with preventative measures. This “hotspots” approach has yielded
significant reductions in other crime types, including violence, gun crimes, anti-
social behaviour, and property crime, relative to control conditions (Braga et al.,
2019). Some research has also detected substantial reductions in overall crime in
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the mass transit system (Ariel et al., 2020; Newton & Ariel, 2017). However, a
place-based strategy has yet to be tested for preventing USB, particularly in this
ecosystem.

The present trial is an attempt to fill this void. We tested the effect of assigning
security presence and focused interventions in train stations with disproportionate
rates of reported USB relative to control conditions. We then measured the impact
of this treatment against control conditions within a randomised controlled trial
study. Below, we present the design and the results and then discuss the outcomes in
terms of policy, theory and future research.

Literature review
USB in mass transit systems

It is difficult to determine precisely how often, how severe, and which prominent
types of USB occur in general or specifically in the mass transit system environment
(see Gekoski et al., 2017; Schapansky et al., 2021)1. Still, the evidence points to the
widespread of USBs in the transportation environment; in a comprehensive analysis,
Williams et al. 2020) found that aside from public streets, transit systems are the
second most frequent setting for sexual harassment.

USB transgresses social and economic lines, affecting individuals across various
backgrounds (though not all social strata use mass transit systems with the same
frequency). Everyday USB experiences on trains include unwelcome leering, whis-
tling, and verbal abuse, with nearly a fifth of women reporting exposure to exhibi-
tionist acts in the past year, a figure that rises to almost 30% over their lifetime of
public transport use (see also Fielding et al., 2021; Suth, 2003). Echoing this, inter-
views and surveys with women around the world reported feelings of vulnerability
and fear during transit, sentiments that are consistently found in studies from Bang-
ladesh, Pakistan, Ghana, Nepal, New York, India, China, and elsewhere (Anand &
Nanda, 2022; Ceccato and Loukaitou-Sideris, 2021; Duvvury et al., 2021; King
et al., 2021; Neupane & Chesney-Lind, 2014; Quinones, 2020; Yang et al., 2022).
Research also shows that all forms of USB are damaging and carry a myriad of
adverse effects on victims and the wider public (Harned, 2004), including physical
and emotional harm, restricted movement, and economic and psychological distress
(see more broadly in Infante-Vargas & Boyer, 2022; Pina & Gannon, 2012; Roberts
et al., 2022).

Yet despite these effects on victims, USB is largely an underreported phenom-
enon. The literature shows a wide gap between official records of USBs and their
prevalence. According to the US National Crime Victimisation Survey, 2015-2019,
only 310 out of every 1000 sexual assaults are reported to police; nearly 80% of

! Malacad and Hess (2011:328) identified recurring issues in studies of USB: “47% of the studies failed
to address the question of sexual orientation, sexual behaviour terminology was explicitly defined in only
32% of questionnaires, fewer than 5% of surveys clarified whether the sexual encounters in question were
consensual.”
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rapes and sexual assaults go unreported (Morgan & Kena, 2018); less than a third
(29%) of all stalking victims reported the victimisation to the police in 2019 (Mor-
gan & Truman, 2022); and a survey from UN Women UK found that 97% of
18-24-year-old women have been sexually harassed, and 96% did not report the
incidents (see Gekoski et al., 2017). These alarming statistics highlight the severity
of the issue, suggesting that in some conditions, USB is part of the journey experi-
ence of vast populations.

The underreporting phenomenon can be ascribed to a multitude of variables,
encompassing the emotional response of victims characterised by guilt and fear, as
well as the societal acceptance of harassment incidents as an inescapable element of
public transportation (see Ayres et al., 2009; Woodcock & Osmond, 2015). Moreo-
ver, the transient characteristic of public transport poses challenges in apprehend-
ing the transgressors who can often ‘escape into the crowds’, which not only makes
identifying them difficult (thus reducing the motivation to report the incident to the
authorities) but also exacerbates a climate of impunity that can potentially perpetu-
ate repeat offending (Heinen, 2023).

Interventions

Since the beginning of the twenty-first century, addressing USB within the UK’s
rail network has become a significant focus of political discourse, professional atten-
tion, and academic research. This trend aligns with a broader, global commitment to
eliminating all forms of USB (United Nations, 2023).

Despite the widespread agreement on the urgency to prevent USB and particu-
larly violence against women and girls®, the criminal justice system often falls short
(United Nations, 2023). Once a USB incident has occurred and reported to the
police, victims usually express dissatisfaction with reporting procedures (Ariel et al.,
2024; Magsi & Ariel, 2024), frequently feeling neglected by the system intended to
serve them (Vijayasiri, 2008). The pivotal role of police contact in shaping public
confidence in law enforcement has been noted by Avery et al. (2020) and Bradford
et al. (2009): such encounters are fundamental in forming the public’s trust in polic-
ing and underscore the necessity for a more empathetic, victim-focused approach
(Lay et al., 2023). Thus, if victims feel like they are not taken seriously or sense
their complaints are made purposelessly, the likelihood that future victims will com-
plain is significantly reduced (Fielding et al., 2021; Buchnik et al., 2024).

To be sure, ‘cases’ that do continue within the criminal justice beyond the initial
reporting of the crime are often dropped due to lack of incriminating evidence, the
unwillingness of victims to give testimony in court, and the inability of prosecutors
to secure a guilty verdict, should an assailant be identified and charged (see discus-
sion in Buchnik et al., 2024). Whilst many receive adequate support services during
the process, especially victims who have been physically harmed, the fact that the
majority of cases discontinue is likely to discourage most from reporting USB—and,
by implication, victims are less likely to access treatments and legal compensations.

2 Recent studies have correctly underscored the need for a more gender-sensitive assessment of USB
(Matthewson & Kalms, 2021).
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When the police are not notified about incidents, they cannot do much about this
crime problem.

USB hotspots

More important, however, is the attempt to prevent USBs before they occur. Some
of the literature points to the prevention of secondary or tertiary re-victimisation
prevention programmes and, to a lesser extent, primary victimisation, especially
in domestic and workplace environments (Antecol et al., 2007; Hodgkinson et al.,
2023; Welsh & Nierobisz, 1997). Still, many units of analysis can be targeted
through social control mechanisms (e.g. police, security and health) that could lead
to USB prevention (see review by Gekoski et al., 2015). Managing offenders (Belur
et al., 2020; McCartan & Richards, 2021; McGuire et al., 2021; Ramsay et al.,
2020), training (Antecol & Cobb-Clark, 2003), or increasing awareness of safety
measures for passengers (see Solymosi et al., 2018), to name a few.

Here, we concentrate on place-based preventative interventions—i.e. treatments
that focus on specific places where USB is likely to take place—and through the
high visibility of police or security apparatuses, as well as localised interventions,
the aim is to prevent USB incidence. To do this, the first step is to reaffirm the pres-
ence of the Pareto curve for spatial units of crime; once we identify that a relatively
small number of units are responsible for a sizable and predictable portion of crime,
we can then target these units with preventative measures. In place-based criminol-
ogy, this concept was substantiated through the “law of concentration of crime in
place” (Weisburd, 2015, p. 133), where criminal activities cluster in specific, local-
ised areas called hotspots. Sherman et al. (1989), Weisburd (2018), and an expen-
sive body of literature have documented this phenomenon, emphasising that these
hotspots are typically confined to small geographic areas such as specific street
blocks, individual addresses, or train stations. Ariel’s (2011) analysis reveals that
roughly half of all crime in the entire train network in the UK is concentrated in 5%
of the stations, and a comparable pattern was observed in the London Underground
(Ariel, 2018). These locations also host a substantial portion of unreported crimes,
as illustrated by data from South-West Trains (UK), which indicated that around half
of all incidents reported to the train operating company (but not necessarily to the
police) also occur in less than 5% of locations (Ariel et al., 2017). These findings
collectively reinforce the notion that the spatial of criminal activities are not random
occurrences but are instead systematically linked to specific locales with character-
istics conducive to crime (Brantingham & Brantingham, 1995; Eck, 1995; see also
recent developments in Weinborn et al., 2017 and Norton et al. 2018).

Some hotspots remain ‘hot’ for long periods of time. A longitudinal examina-
tion by Weisburd et al. (2004) underscores the temporal stability of these crime hot-
spots, as the street segments in Seattle, USA, identified as the most crime-prone at
the onset of the study retained their rankings by its conclusion 14 years later. This
persistence is attributed to the continuous availability of opportunities for criminal
activities that these micro-places offer, in contrast to other locales (Weinborn et al.,
2017). Multiple longitudinal studies corroborate these findings, demonstrating a
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long-term remarkable concentration of incidents in specific spatial locales (Braga
et al., 2011; Gorr & Lee, 2012; Groff et al., 2010; Schnell & McManus, 2020; Weis-
burd et al., 2009; Weisburd & Amram, 2014). In the context of mass transit systems,
these opportunities proliferate in areas with large crowds, such as major transit hubs,
and during events like football matches, which catalyse large gatherings (Gorr et al.,
2017; Giulianotti & Armstrong, 2002).

Considering the factors correlated with crime in hotspots (apart from sheer
masses of potential victims in small areas), the literature points to (a) the absence
of capable guardians and the lack of surveillance (Cohen & Felson, 1979a); (b) spe-
cific types of establishments, particularly those catering to the night-time economy
like clubs, fast-food outlets, and liquor stores (Block & Block, 1995; Brantingham
& Brantingham, 1995; Roncek & Bell, 1981; Roncek & Maier, 1991); and (c) eco-
logical variables like poor lighting (Ceccato & Uittenbogaard, 2014; Ceccato and
Loukaitou-Sideris, 2020; Loukaitou-Sideris, 2014) that collectively increase the risk
of crime at hotspots.

Finally, we are aware of a limited body of research on violence against women
and girls (VAWG) that observed spatial concentrations but none on USB. Knight
(2022) studied VAWG in three boroughs in London, UK, and reported that of
27,370 hexagons mapped, 408 of these hexagons contained 50% of all crime count,
just 1.5% of all space. One hundred thirty-four mapped hexagons contained 50% of
all harm. Just 0.48% of all space across three boroughs contained half of all public
space VAWG harm’ (p. 63). A similar finding was reported by Pearcey (2023:4),
who looked at similar hexagons in Dorset and detected that half of all public space
VAWG harm is concentrated in 2.6% of the hexagons in that UK jurisdiction. How-
ever, we re-emphasise that VAWG is one category of USB, and therefore, the exist-
ing body of evidence on the topic of this study remains absent.

USB hotspots patrols

Thus, the concentration and habitualness of crime at certain hotspots make crime—
at least a substantial portion—predictable in spatial terms. In turn, the predictability
of crime at hotspots lends itself to the potential of preventing crime at these loca-
tions. The positioning of capable guardians in hotspots was found to be effective in
inhibiting crime, with a global trend showing a consistently significant reduction in
recorded crime in treatment hotspots relative to control hotspots (Braga et al., 2019;
Sherman & Weisburd, 1995; Weisburd et al., 2009). Saturated presence, with regu-
lar patrols and proactive activities, has particularly been impactful, with multiple
studies, including in the UK, showing its effectiveness in curtailing crime and disor-
der (Ariel et al., 2016; Bland et al., 2021). Within the specific environment of train
stations, research evidence is also supportive of this approach (Ariel et al., 2020);
a recent nationwide experiment yielded a 19.8% reduction in crime as a result of a
hotspot patrol initiative applied in 195 train stations relative to control conditions
(Newton & Ariel, 2017). Thus, “hotspot patrols” cause moderate though significant
benefits in the form of crime reduction—though we stress that the term encapsulates
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informal control mechanisms (on using security guards in hotspots, see Ariel et al.,
2017).

Hotspot patrols, which target high-crime areas with the increased presence of
capable guardians, also sit squarely within situational crime prevention theories,
focusing resources where they are most needed (Clarke, 1980). Integrating hotspot
patrols by non-state agents within the situational crime prevention framework can
enhance the effectiveness of crime reduction efforts by addressing the environmental
factors and the geographic concentration of criminal activities. Clarke’s theoretical
frameworks underscore the importance of situational factors in criminal behaviour,
advocating for practical measures to mitigate these factors (Clarke, 1980). His work,
rooted in rational choice theory, posits that criminals make decisions based on their
actions’ perceived risks and rewards. By manipulating environmental factors to
increase perceived risks or reduce perceived rewards, situational crime prevention
aims to deter criminal activities (Clarke, 1995).

Finally, routine activity theory (Cohen & Felson, 1979b) also provides a robust
theoretical foundation for understanding the dynamics of crime and the effectiveness
of intervention strategies, mainly when non-state agents are involved. Crime is con-
tingent upon the convergence of three elements: a motivated offender, a suitable tar-
get, and the absence of a capable guardian. This framework is particularly relevant
to our study, as it underscores the importance of environmental and situational fac-
tors in USB prevention, using capable guardianship. Capable guardians, including
security personnel, increase the perceived risk for potential offenders, thereby deter-
ring criminal activities (Felson, 1995). By enhancing guardianship through regular
patrols, our study aims to disrupt the convergence of the three elements necessary
for crime, thus reducing the incidence of USB.

We note that previous research has demonstrated the effectiveness of interven-
tions grounded in routine activity theory. For example, visible security measures
have been shown to significantly decrease the likelihood of crime in public spaces
(Reynald, 2009).

The present experiment

Can place-based interventions by security guards curb USB in transit systems? This
question has not been addressed in the literature thus far. We can only hypothesise
that USB hotspots exit, given the evidence on crime concentrations in hotspots and
VAWG concentrations (Roy & Chowdhury, 2023)—but USB, which covers as harm-
ful as well as less harmful behaviours than VAWG, has not been explicitly looked at.

Our primary hypothesis posits that train stations allocated to the treatment condi-
tion, wherein additional security measures are implemented, will exhibit a statisti-
cally significant decrease in reported USBs compared to train stations in the con-
trol condition. However, it is equally plausible that reported USB would increase
as a result of this intervention, as the saturated presence of capable guardians may
increase the likelihood of reportage of an otherwise underreported crime type (see
Barthe & Stitt, 2011; Rouse, 1985).
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We look specifically at the effect of private security rather than police officers
on USB reduction. Our motivation is to consider a sustainable intervention that can
be implemented over a long period of time. As Ariel (2023) recently observed, the
police in England and Wales struggle to implement long-term hotspot policing ini-
tiatives due to capacity issues. The British Transport Police (BTP), which has police
jurisdictional powers over the UK’s railway, also struggle to apply a rigorous hotspot
policing strategy in the UK’s train stations, as they are overwhelmed with calls for
service and public order demands. On the other hand, security guards not only can
provide similar crime prevention benefits in this environment (Ariel et al., 2017),
but they are more available at the train stations to conduct proactive patrols that can
potentially prevent USB (as they are often stationed at designated train stations, and
they do not rotate between calls for emergency service between different stations as
constables often do).

Our auxiliary hypotheses posit that train stations subjected to the treatment con-
dition will demonstrate a discernible variation in instances of (a) violence and (b)
property or other crimes relative to train stations in the control condition. As the
security apparatuses focus on USB, there may be a favourable diffusion effect to
other crime types, in line with the existing literature on the effect of officers’ pres-
ence in hotspots (Clarke & Weisburd, 1994). We separate between violence and all
other crime categories as violence can be spatially stochastic and rarer (Harinam
et al., 2022), whereas all other crimes—fare evasion, theft-from-person or graffiti—
are more common and may be more susceptible to the effects of hotspot policing in
the mass transit environment (Braga et al., 201 9)3,

Methods
Study design

This study was conducted as a randomised controlled trial (RCT) to assess the
effects of enhanced security visibility and proactive engagement on USB within
train stations under the jurisdiction of Northern Trains. Twenty-five train stations
were assigned to treatment, and 26 train were stations assigned to control condi-
tions, as can be seen in Fig. 1. A simple randomisation sequence was used, and treat-
ment was delivered throughout a 6-month period in the treatment arm but not in the
control arm.

Setting

Northern Railway invited us to conduct the experiment. It granted us approval to
engage their security teams to generate empirical insights into the effectiveness of

3 Braga et al. (2019: Table 2) report that the biggest effect size for hot spot policing is for drug offences
(d = .244, 95% CI .114, .373), followed by disorder offences (d = .161, 95% CI .101, .220), property
offences (d = .124, 95% CI .063, .185), and finally violent crimes (d = .102, 95% .047, .156).
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Control Stations

Fig.1 Geographical distribution of treatment and control stations

private security measures against USB within their operational jurisdiction. North-
ern Railway trains call at nearly 550 stations, about 20% of all UK stations. Out of
these, 477 stations are managed by Northern Railway. Their fleet consists of 333
trains on nearly 3000 km of track. During the experiment, the company employed
over 6500 employees, who provided more than 2500 services daily, making it the
largest train operator outside London and the second largest in the UK, servicing
100 million passengers annually. Despite this licensing arrangement that provided
Northern Railway with the legal power to operate the participating stations, these
stations maintain the status of ‘public spaces,” wherein ingress is unrestricted, con-
tingent upon adherence to the prevailing legal statutes. Nevertheless, certain areas,
such as the platform zones, the on-board train compartments, and the first-class
lounges, are reserved exclusively for paying passengers.

Baseline crime data from the BTP indicate that USB crimes are relatively low
within the Northern Railway jurisdiction, as recorded in 2021-23 and most stations
in this jurisdiction experience zero USB incidents. Of the various offence categories
documented by the BTP, theft-from-person and low-harm anti-social behaviour con-
stitute the majority. However, it is noteworthy that 51 stations accounted for more
than half of the total reported USB, and of the remaining 500 stations, most stations
recorded zero or negligible criminal activity. These spatial concentrations are con-
sistent with observed patterns in other mass transit systems (Ariel et al., 2017; Ariel
et al., 2020).
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The intervention

The intervention consisted of deploying additional security patrols at selected
train stations to deter potential perpetrators and support potential victims
of USB. This approach aligns with the principles of routine activity theory
and the “cops on dots” strategy used in early hot spot policing research (e.g.,
Sherman & Weisburd, 1995). The primary mechanism through which secu-
rity guards deter potential perpetrators and support potential victims involves
increasing the visible presence of capable guardians in the environment. Secu-
rity guards were strategically stationed within the train stations at high-traffic
areas, particularly during peak hours when the likelihood of USB incidents
was higher. This constant presence was designed to increase the perceived
risk of detection and apprehension of potential offenders, thereby deterring
criminal activity. Uniformed guards equipped with communication devices
patrolled regularly, ensuring a high visibility that enhanced their authority
and effectiveness (Clarke, 2009; Felson, 1986).

In addition to patrolling, security personnel actively engaged with commuters,
providing assistance and maintaining vigilance for any suspicious behaviour. By
interacting with the public, they reinforced a sense of security and encouraged com-
muters to report incidents of USB. This engagement also allowed guards to identify
and intervene in potential incidents more quickly. The concept of proactive engage-
ment is supported by studies showing that active guardian involvement can signifi-
cantly reduce crime rates in public spaces (Sampson, Eck, & Dunham, 2010).

Furthermore, the guards were responsible for monitoring surveillance cam-
eras and coordinating with station control rooms to maintain comprehensive
oversight of the station. This enhanced surveillance capacity ensured that any
suspicious activities were promptly identified and addressed. The use of sur-
veillance as a deterrent is well-documented in criminological literature, high-
lighting its effectiveness in reducing crime through increased perceived risk of
apprehension (Welsh & Farrington, 2009). Additionally, guards were trained to
document and report incidents of USB accurately, contributing to a more robust
data collection process for the study.

In instances where USB was detected or reported, security guards were trained
to provide immediate support to victims, ensuring their safety and offering assis-
tance in reporting the incident to the authorities. This support included guiding
victims to safe areas, facilitating communication with law enforcement, and pro-
viding emotional support. The importance of providing support to victims in real-
time is emphasised in victimology literature, which stresses the need for imme-
diate and compassionate responses to enhance victim recovery and cooperation
with law enforcement (Davies et al., 2017).

Thus, train stations allocated to the treatment group received increased visibil-
ity of security staff members, supplemented by proactive engagement strategies
to deter potential perpetrators and support potential victims. The intervention was
also designed to foster a sense of safety and security among commuters, though
we have no measures of perceptions in the present trial.
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Whilst attired in uniforms, these security teams were civilians devoid of
weaponry, detention, or arrest authority. Their primary mandate was maintain-
ing a conspicuous presence and deterring criminal activities, specifically USB,
in the 25 treatment sites. In addition, the security guards were tasked with pro-
viding reassurance to passengers and engaging in problem-solving endeavours
whenever feasible to reduce USB (on reassurance policing, see Clark et al.,
2022 and McKee et al., 2023). They were expected to interact with passen-
gers in circumstances where USB could occur, in all areas of the train stations
(most stations only have two platforms). Should passengers require assistance
or the security guards encounter USB incidents, they were mandated to inter-
ject promptly. Moreover, the guards consistently and proactively interacted with
other stakeholders and place managers, ticket enforcers, and sanitation person-
nel, thereby accumulating fundamental intelligence and information pertinent
to their areas of responsibility.

Dosage

The scheduling of patrols did not adhere to specific times of the day; instead, they
were instructed to conduct patrols ‘as frequently as possible’ to maximise their
deterrent effect through enhanced visibility. Empirically, determining an optimal
frequency and duration for security visits to hotspots remains controversial in crimi-
nological research (see Dau et al., 2023). Various studies have proposed differing
thresholds for the length and frequency of these visits, indicating a lack of consensus
or underlying theoretical framework guiding these recommendations. For instance,
Koper (1995) suggested visits of 15 min, a duration also adopted in subsequent stud-
ies (e.g., Ariel et al., 2016; Telep et al., 2014). However, the rationale for this spe-
cific time frame is not firmly established in theory.

Regarding the frequency of visits, recommendations in the literature vary signif-
icantly, ranging from minimal interventions such as one visit per day (Bland et al.,
2021) to more frequent, albeit undefined, patterns labelled as ‘sporadic’ (Barnes et al.,
2020) or ‘several’ visits (Ariel et al., 2020), and even more intensive approaches
(Gibson et al., 2017). Despite these variations, research consistently indicates that an
increase in police presence at hotspots, provided it exceeds the level of intervention at
control sites, is generally effective in reducing crime (Ariel et al., 2023).

Control group

Train stations assigned to the control group continued with their existing security
protocols, maintaining the standard level of security visibility and engagement. This
group served as a benchmark to evaluate the effectiveness of the enhanced security
measures implemented in the treatment group on USB, as no USB proactive inter-
ventions linked to the treatment conditions were delivered in these locations.
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Outcomes
Use of rates over counts or means

We opted for rates rather than USB counts or means per station for both statistical
and practical reasons. Rates provide a more precise measurement by considering the
frequency of a crime event relative to the number of passengers in a given period,
thus offering a standardised approach to data that accounts for variations in popula-
tion size or exposure time. This method is particularly useful in ensuring the com-
parability of crime data across different stations and contexts. For example, in pre-
vious studies in train stations, rates helped in accurately depicting the incidence of
crime by adjusting for the large transient population that frequents the mass transit
system, thereby allowing for more meaningful comparisons across different regions
or demographic groups (see Ariel et al., 2017). Unlike raw counts, which can be
misleading when comparing groups of different sizes, rates provide a clearer and
more accurate picture. By focusing on rates, the trial can present findings that more
accurately reflect the intervention’s impact, adjusted for baseline differences in the
sample. This aligns with experimental research best practices (on the importance
of density in the context of mass transit USB, see Ball and Wesson (2017). From
a practical perspective, this approach is common in mass transit environments, in
lieu of using counts or means as main dependent variables (e.g., Ariel et al., 2017).
Emphasising rates as the primary dependent variable not only enhances the meth-
odological soundness of the study but also improves the generalisability and compa-
rability of the results.

A. USB incidents reports: This outcome focuses on the number of USB incidents
reported by the passengers to train operating companies’ staff at the stations.
These incidents encompass a range of behaviours, including verbal harassment,
inappropriate touching, and other forms of sexual misconduct. As noted, to ensure
comparability across stations with varying passenger volumes, we present the
descriptive data by calculating the incident rate per 100,000 passengers.

B. Violence incidents: This outcome encompasses incidents involving against-per-
son offences directed towards individuals. These incidents may include physi-
cal altercations, assaults, or other acts of violence and threats. Evaluating this
outcome helps us understand the broader physical safety implications at train
stations. Similar to the USB incidents, we present the rate of violence incidents
per 100,000 passengers.

C. All other incidents: This outcome category addresses incidents related to all other
crime types, including property damage, theft, fare evasion, graffiti, and theft
from individuals who may also be affected by the interventions applied by the
security teams. Whilst not directly related to USB, these incidents can impact pas-
sengers’ overall experience at train stations. Like the other outcomes, we present
the rate of all incidents per 100,000 passengers.
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Randomisation

After the long-term trend of USB (2021-2023) at each participating station was
assessed, stations were enrolled in the study. Stations were then assigned to the
treatment or control groups based on the pre-generated randomisation sequence.
We used a computer-generated random number table to create the randomisation
sequence to allocate train stations to treatment and control groups. We employed
a 1:1 randomisation sequence. Baseline characteristics of the stations, including
average mean USB at baseline, geographical location, and overall crime rates, were
similar between the two groups, suggesting the randomisation produced two rela-
tively equal experimental arms in terms of the primary outcome measure—USB—at
baseline (#(49) = .079, p = .937), based on [(Meatment = 14-84, SD1yeatment = 18.11,
NTrealment = 25)* (MControl = 1523’ SDControl = 1706’ NConlrol = 26)]

The allocation sequence was generated by an independent statistician, whilst sta-
tion enrolment and assignment to interventions were conducted by different mem-
bers of the research team to ensure blinding. Due to the nature of the intervention,
blinding of station staff was not feasible. However, outcome assessors were blinded
to group allocation, and the treatment providers were not informed of the location of
the control conditions.

Statistical procedure

An intention-to-treat analysis was performed. We exhibit the gain scores, represent-
ing the difference in outcome measures between the before and after periods for both
the treatment and comparison groups for the three primary outcomes under investi-
gation: USB, violence, and all other incidents. The ‘before’ data correspond to the 6
months 1 year before the experiment, during which security staff presence to prevent
USB was not implemented, whilst the ‘after’ data includes the 6 months when secu-
rity staff intervention was implemented in the treatment arm only. As noted, these
outcomes are measured as rates per 100,000 passengers.

We then used negative binomial regression models to estimate the treatment
effect because our dependent variables are over-dispersed count data (see Table 1).
We ruled out Poisson models because the Bayesian Information Criterion (BIC) was
lower under the negative binomial distribution models for all three outcome meas-
ures (see Ariel et al., 2022). Each statistical model included the treatment as the
independent variable, the outcome variable at its pre-test values and the train station
footfall (number of visitors to the station) as the covariates. We present the coeffi-
cients, standard errors, and the exponential value of the coefficients and their respec-
tive 95% confidence intervals (CI). When Exp(B) is less than 1, increasing values of
the independent variable correspond to decreasing odds of the event’s occurrence—
or, in this case, an incident at the train station. This process was repeated three times
for each outcome variable of interest—USB, violence, and all other incidents.

@ Springer



B. Ariel et al.

1338

I 0 I 0 99
0 0 0 0 LS
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 I 0 6¢
0 0 0 0 0
0 1 0 C 61
0 0 0 0 0
! [4 Cl S 8LI
€ I 4! I 6¢y
0 0 0 0 |14
0 0 0 0 6¢
0 0 0 0 0
0 0 0 0 99
0 0 0 0 4%
0 0 C 0 19
0 0 0 0 0
0 0 0 0 0
0 0 0 ! 8¢
1 0 ¥ (4 8!
I I I I 9¢
3s0d £)1o9s a1d L31nodas 0y 3s0d K11Id3s 0) a1d L11nod3s 0y 3s0d 311235 0)
0} payrodar payiodar sjuop pajiodar syuop payiodar syuep payiodar sjuop
syueprout gSn v -UrgSN [V - -1OUl 90U”[OIA [ -ISUT 92US[OIA [V -ourIeyo v

SI
81

o1
C

16
9¢C

!
14
0
€
0
L1
0
0
8

0s

9
a1d L11nod3s 0y
pajiodar syuop

-oureyo v

Y0812
116°C61
$80°IST T
LOTE6E°T
861°LYS 1
6'709°¢
L6Y'0TY
995°780°C
0TI'861
901°TET’S
9€LT€9°6

YIS PEL
€26°509
€T 651
S99°CT1
9eL'ey
109°9%C
867209
¥89°TCL T
¥08°01C
8SOTLI'T
189°C€S

[epooy
JO syjuowr XI§

JuWIILAL], Aqeuioy,
juouIeaI], puepIopuns
licliviiag B UIN
JuLuUILAI], 110dx001§
jusuneal], 10dyinog
JuouIyeaI], ployjeys
JuouUIIEaI], ysnoioqreog
juouUILaI], uoIsaIq
JuLUNeRI], PIOYSI[OoRIN
JUSUBAI], 1001§ QW]
JuQUIIERL], Spao
WEYSIA
JUSUBAI], pue weyErs
juoweaL], oreSorrey

juouneel],  umo], AqsuwLin

JusWIeaL], UMOISI[IR
JusWILAI], Sunuiq
juouneal], Kapoy)
juswyeal], ployIaIsay)
JusuIeaI], 19189
JusuLaI], Koquing
JuauBAI], uojjog
juaueal], wingyoeg

jusw

-ugIsse wopuey suonels

juowugisse wopuel jsod

pue a1d :sod£) JuSpIOUT JOYI0 [[B PUB ‘DIUS[OIA ‘(qSn) SINOTABYSQ [ENXAs pajuemun ‘[repooj :(1G) suoness uren Sunedronred je payiodar sjueprour jo uostredwo)) | ajqeL

pringer

As



1339

S O O O O O o o o o o o <o
— O O O O o o o o - o o <o
—_ O ©O O O O o o o — O O

n oo O o0 O o0 o o - o o O

—

syuopIour g MV ~TOUT SOUS[OIA [y ~TOUT Q0UOTA [TV

(=)
<t

o~
< =

N~ N O O = O O = Aawn

=)
—

—

or

6
1sod A11moas
0 payrodax
SyuapIoul I

0

143

o0
(o I

N o = O O a o o

)
o}

4!

0c
a1d Aymoas
0] payrodar
SjuapIOul IV

0

000°SLS

789°966
806°0TS°1
S0S°T8S
TL60L
968°L81
£68°65L°1
TLY°0ES
915°86€‘T
189°678
T20°99
266°8Y
768°068

160°19¢

8TS'LEOT
T08°T61

[Tej100§
JO syjuowr XI§
ELL'SYOY

T0T°¥8S

99T°6LY

Auo nvg

Auo nvd
Auo nvg
Auo nveg
Auo nvg
Auo nvyg
Auo nvg
Auo nvg
Auo nvg
Ao nvg
Auo nvg
Auo nvg
Auo nvd

Amuo Nvg

Auo Nvyg

Ao ynveg

Juow

-ugIsse wopuey

JUSWBDI],

JusuWLAI],

JuSWIBAI],

Aorys1oy

[I"H
P[eYysIoppnH
XeJi[eH
weyspor]

110 9IoWSI[q
I1915B9U0(J
KmgsmaQq
amarI)
(19seOURT) 9QISED)
ponjoelq

ynogs [oodyoerg
yiIoN [oodsyoerg

ssauIn,g
uy morreg

(uoyurpreq)
dogp, yueg
u0)3uLIOY

suonel§

o
UIOISOM

[JION UeSIp

KenQ) yueg
uoj)SuLLIBA

Private security for curbing unwanted sexual behaviours in...

(ponunuoo) | |qey

pringer

As



B. Ariel et al.

1340

UOLBIAQD PIEPUB)S = (IS  ‘SUODIPUOD) [ENS[] S ssuisng=v{d

(1€00) 1€L°0

(8L9°0) 082°0
3s0d A)mnoas
0] payiodar
syuspour gsn 1Mv

— n O O

(TS9°0) 1€2°0

(00$°0) 00T°0
a1d £)1noas 0}
payiodar sjuop

-ourgsn nv

o o o O

o

(F1S'T1) 808°¢

(L19°€) 00%'1
3sod A11noas o}
payiodar sjuop

-I0Ul QOUI[OIA [[V

—_— N O -

(IL1°€) 9%8°0

(6L£T) 0760
a1d £)1noas o0y
payiodar sjuop

-IOUl QOUI[OIA [[V

(=Rl

(=]

91

(0€1°657) LLO'SS

(T6L°16) 00T 8%
3sod Aj1mnoas
0] payrodar

syuspoul I

6¢

LS
(44

(444
€C

ecel

9

98

(zeysin
000°SY

(960°05) 008°1¢T
a1d Ayumoas
0] payiodar

Siuspul [V

61

€€
S1

€51
99

66S

LT

L9

(8L°LEO0S6T)
LLS T8E9TTT

(196'22€+91°7)
09L°9b1°S9%°1

[1ej100}
JO syjuow XI§

768768

T00°061

SE9°LY
€010
LEL'SLS

9€0°0TS°€
€5°509

91T°016C

1TL06L°6

TI8°SE6°]

Auo Nvg

Ao nvg
Auo nvg
Auo nvg
Auo nvg

Auo nveg
Auo Nvg

Ao nvg
Auo Nvg

Auo nvg

Tonuod
—(Qs) ues\
juaunean
—,(ds) ueay

QeSO
PrRYYEM
QeI
Preyayem
[)ION duIoy],
Korduyg
a[epyo0y
[enua)
JISBIMAN
YSno1qso[ppIA
RLIOJOTA
JISAYouBN
Apesotd
I9)SAYOURIA

proy pIoyXQ
I9)SUDUBIA

(ponunuoo) | |qey

pringer

As



Private security for curbing unwanted sexual behaviours in... 1341

Outcomes
Unadjusted descriptive statistics

The train stations in both the treatment and control groups exhibited similar base-
line characteristics (see the Methods section). No statistically significant disparities
were observed in terms of station size, average daily foot traffic, or USB crimes in
the three years prior to the experiment, although the control group exhibited more
criminogenic attributes during the six months at the pretest, though none at the p <
.10 threshold. Table 1 lists the unadjusted data on all participating stations (treated
and control conditions) during the six months of the trial and the baseline pretest
scores. Most stations are relatively safe, with many stations experiencing zero USB
during the six months of the experiment, whilst some stations experience a rela-
tively heightened incidence of crime—with an explicit over-dispersed nature of the
data. As shown, we also exhibit the footfall during the 6 months, for each station,
which varies significantly between the units (M eqment = 1:465,146.76, SDpreatment =
2,164,322.96), (Mconiror = 1,226,381.58, SD oo = 1,950,037.78)].

Gain scores

Gain scores on the pretest and post-test data on the three outcome variables are pre-
sented in Fig. 2. As shown, the gain scores for the rate of USB incidents per 100,000
passengers [(Mrcament = -0007, SD1rcaiment = -0053); (Monior = 0047, SDcypiol =
.0163)], violence incidents per 100,000 passengers [(Mrament = -0040, SDricaiment
= .0158); Mcypiror =-0276, SDcgpior = -0837)], and all other incidents per 100,000
passengers [(Mrament = 2210, SDrcatment = 4302); Mcgngor =-4010, SDgpior =
1.4088)] are all lower in the treatment relative to the no-treatment arms.

Modelling

Table 2 presents the results of the negative binomial models for the three outcomes.
The intervention has reduced the odds of a reported USB in the treatment relative to
the control arm, statistically significant at p = .09 (Exp(B) = .335, 95% CI .094, 1.198).
When controlling for the model’s covariates (fixed at the pretest score = .22 and footfall
= 1,343,423.33), the estimated marginal means reflect a 66% change relative to control
conditions [(Meatment = <155 S-E-reatment = -085); Mool = 45, S-E.control = -165).

Furthermore, the intervention caused a significant reduction in the odds of
reported violence incidents (Exp(B) = .332, 95% CI .142, .776). Considering the
estimated marginal means [(Myeament = 925 S-Eotreatment = -183); Meontrol =
1.56, S.E.conrol = -402)], with covariates fixed at pretest value = .88 and footfall
=1,343,423.33, the intervention caused a 66% change relative to the no treatment
arm in reported violence as well.

Finally, Table 2 shows that the intervention did not lead to a substantive reduc-
tion in all other reported incidents, with differences in the estimated marginal means
of -20% [(MTreatment = 3309’ S'E'Treatmem = 6812)’ (MC()ntrol = 2628’ S'E'Control =
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Treatment 0.0007

Reported USB Incidents

Control 0.0047

Treatment 0.0040

Control 0.0276

Reported Violence Incidents

All Other Reported Incidents

0.000 0.050 0.100 0.150 0.200 0.250 0.300 0.350 0.400 0.450

Rates per 100,000 Passengers - Gain Scores - Treatment vs. Control Train Stations
(Six Months Post (2023) Minus Six Months Pre Trial (2022))

Fig.2 Treatment vs. control condition gain scores: security data (all other incident counts, violence and
USB offences) per 100,000 passengers

5.315)], with covariates fixed at pretest score = 33.63 and footfall =1,343,423.33.

The model yielded a nonsignificant treatment parameter effect (Exp(B) = 1.259,
95% CI .711, 2.230), whereas p = .430.
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Table 2 Estimating the effect of additional security patrols in USB hotspots on reported USB, violence,
and all other incidents; negative binomial regression models

B S.E. Exp(B) 95% Wald CI for
Exp(b)

Lower Upper

USB Treatment” -1.093 0.649 0.335 0.094 1.198
¥Pret 0.770 0318 2.160 1.158 4.028
Footfall” 2.45E—07 1.26E—07 1.000 1.000 1.000
(Intercept)”™™ —1.283 0.412 0.277 0.124 0.621
Violence Treatment™** -1.102 0.433 0.332 0.142 0.776
Pre 0.256 0.081 1.292 1.103 1513
Footfall™* 2.69E—07 1.23E-07 1.000 1.000 1.000
(Intercept) —0.143 0.305 0.867 0.477 1.577
All other incidents ~ Treatment 0.230 0.292 1.259 0.711 2.230
Pres 0.016 0.004 1.016 1.008 1.024
Footfall 3.80E-07  7.21E—07 1.000 1.000 1.000
(Intercept)”™ 2.688 0.259 14.699 8.842 24.435

QUSB, unwanted sexual behaviours reported in train stations
¥Pre, baseline period 6 months 1 year prior to test

‘p<.10

“p<.05

< 01

n=>51

Adverse events

There were no reported adverse events or unintended effects of the intervention in
the treatment group.

Discussion

The existing literature has not offered a sufficient understanding of the impact of
place-based interventions on reducing USB within the setting of mass transit (Braga
et al., 2019). This field trial addresses the contribution of the proactive presence of
security in preventing and responding to USBs in public areas, specifically at train
stations. Doing so offers insights into a viable approach that may be employed to
improve safety, particularly for women and girls who are disproportionately affected
by this type of perversive victimisation (Fitzgerald et al., 1995). These findings can
serve as a replicable or adaptable model for various contexts.

Mass transit systems play a crucial role in the operational dynamics of urban
areas, effectively enabling the regular movement of a substantial number of
passengers. The imperative of guaranteeing the safety and accessibility of these
systems is of paramount importance in advancing sustainable urbanisation and
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cultivating inclusive communities. This research thus contributes to enhancing
safety in transit places by identifying practical measures for what many experi-
ence far too frequently and limiting their safety in the mass transit system—
especially women and girls and even more so underprivileged minorities (2CV,
2020). This is important as it aligns with the broader objectives of fostering
safe cities and communities, as articulated in the United Nations Sustainable
Development Goals (United Nations, 2023).

The findings demonstrate a significant decrease of 66% in both USB-related
occurrences and violence at train stations that implemented enhanced security meas-
ures, including heightened visibility and improved interaction, compared to stations
that maintained regular security policies. No significant changes were identified for
all other crime types as a result of the intervention, suggesting that focusing on one
crime category is not necessarily diffused onto other types of crime (Clarke & Weis-
burd, 1994) and may come with an opportunity cost.

In some ways, the results are unsurprising, as they are consistent with the
broader body of criminological research that emphasises the significance of
effective guardianship in discouraging potential perpetrators and promoting a
secure atmosphere at hotspots (Braga et al., 2019). The combination of security
personnel being visibly present and implementing proactive engagement tactics
in designated areas seems to have resulted in a deterrent impact, hence decreas-
ing the occurrences of USB—much like it was shown for other crime types (Dau
et al., 2023). If the results are valid, there are at least two primary contributions
to the growing corpus of the efficacy of place-based interventions. First, this
is the first that was explicitly designed to reduce a relatively rare and underre-
ported crime—USB. It may be intuitive that USB hotspots can be ‘cooled down’
through saturated social control mechanisms, but until now, no direct evidence
has been available to substantiate this postulation in the context of USB. Sec-
ondly, the intervention was delivered strictly by a non-police security team,
which has broader implications for crime management and theoretical signifi-
cance regarding deterrence theory and interagency collaborations.

Understanding the cost-benefit implications of such interventions is essential.
Comparing the costs associated with increased security measures, such as personnel,
training, and equipment, to the potential benefits of reducing USB as demonstrated
by Ariel et al. (2024), it can be seen that whilst the upfront costs of implementing
increased security measures are significant, they may be offset by a significant reduc-
tion in the social, legal, and accountability costs related to this crime type. These
costs encompass psychological, emotional, and behavioural impacts, including feel-
ings of violation, discomfort, anger, shock, embarrassment, anxiety, fear, paranoia,
low self-esteem, withdrawal, isolation, depression, and difficulties concentrating or
focusing, which can persist for up to two years after the incidents (Ariel et al., 2024).
Such consequences may not only burden individuals but also contribute to broader
societal costs, including healthcare expenses and loss of productivity, whilst foster-
ing social fear. This underscores the value of proactive security strategies in not only
improving safety but also providing long-term economic benefits to communities.
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Research implications

The breakdown into crime categories was important because it reaffirmed the need
to treat different crimes differently in terms of the effect of hotspot patrols. Sherman
and Weisburd (1995) warn against lumping together proactive and reactive police
responses to crime, as the former increases recorded crime through various police-
public contacts, whilst the latter is reduced once prevention measures are put in place.
If the additional presence of security reduces USB and violence, then additional activ-
ities by security “increase” fare evasion, drunk and disorderly conduct, and antisocial
behaviour offences. The specific crime context in which this type of intervention is
effective or not is important, and certain policing interventions are more fit for some
crimes but not others. Future police impact evaluations should be mindful of this pos-
sible variation in the data, which would require similar subgroup analyses.

It is similarly plausible that the variations between USB and violence and all other
crime types have to do with focusing the capable guardians on a specific goal: reducing
USB. The benefits of a policing strategy to prevent against-the-person offences are not
transferrable to far evasion and drugs. This was also shown in a recent hot spot policing
experiment in Israel that focused the police on low-harm offences, i.e. quality-of-life
problems; a reduction in the low-harm offences was recorded as a result of the interven-
tion, but a generalised deterrent effect was not carried over to moderate or high harm
offences (Ariel et al., 2023). The authors offered little explanation for this finding. Are
property offenders undeterred by bespoke interventions for specific crime types at hot-
spots? Are the guardians disinterested in and do not proactively attend to other crime
types, given their “mission” to deal with a particular crime problem? The direction of
our findings, although not statistically significant, suggests a perverse opportunity cost
of targeted enforcement (i.e. a 20% increase in non-violent crimes in the treatment arm,
but may be a result of chance). Future research should investigate, preferably with direct
evidence on the effect of hotspot policing on both officers as well as offenders’ percep-
tions, choices, and routines (see for example Bernasco, 2009 and Sorg et al., 2017).

Next, we note that the trial hypotheses were bidirectional, meaning that we could
not firmly predict ex ante whether the study would yield an increase or a decrease in
reported USB. If capable guardians are in the vicinity of USB, then, potentially, vic-
tims and bystanders would be more inclined to report victimisation, as the presence
of guards is potentially linked to an increased likelihood of apprehension (Barthe &
Stitt, 2011; Heinen, 2023; Nagin, 2013; Rouse, 1985). Thus, the presence of guards
would increase rather than reduce the reported incidence of USB in the hotspots. In
practice, we have not found evidence to support this alternative hypothesis, and the
results indicate a reduction in reported USB relative to control conditions.

Finally, whilst outside the scope of this trial, we are intrigued by the complex
relationship between crime reporting behaviour and the role of private law enforce-
ment. USB is underreported, and methods of improving reportage seem desirable
(see discussion in Ariel & Bland, 2019). Yet, based on the results of our trial, it
seems that factors other than the increased presence of capable guardians increase
the likelihood of reporting USB. Otherwise, we would have measured an upsurge
rather than a decline in reported USB relative to control conditions. If there are
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subcategories of USB that are more likely to be reported when capable guardians
are present, then our trial was unable to detect them due to the low base rates and
the relatively short intervention period. Future research involving longer observa-
tion periods explores other types of guardianship (e.g. police officers), and collat-
ing information from passengers on the types of USB incidents they are more or
less likely to report, how they perceive capable guardians and whether guardianship
affects their willingness to report their or others’ victimisation is desirable.

Generalisation

Studies have demonstrated the effectiveness of patrol interventions conducted
by security guards in various environments, showcasing the versatility of these
approaches. For instance, a study by Sarno et al. (1999) in London evaluated the
impact of private security patrols in residential areas. Their findings indicated a sig-
nificant reduction in crime rates, particularly burglaries, due to the increased vis-
ibility and rapid response capabilities of private security personnel. This study high-
lights the importance of trained security guards in supplementing traditional law
enforcement efforts and creating a deterrent effect through their presence and proac-
tive engagement.

In the USA, a study conducted by Gill and his colleagues (2005) examined the
role of private security patrols in public housing complexes. The researchers found
that the presence of security guards led to a substantial decline in violent crime and
drug-related offences. The success of this intervention was linked to the guards’
ability to establish strong relationships with residents, providing both a deterrent to
potential offenders and a support system for the community.

Additionally, a study by Wakefield (2003) explored the effectiveness of private
security patrols in urban parks and public spaces in the UK. The findings suggested
a significant reduction in anti-social behaviour and property crimes, largely due to
the increased surveillance and quick intervention by security personnel. This further
supports the argument that security guards play a crucial role in crime prevention by
enhancing the perception of safety and actively engaging with the public.

Our study’s focus on deploying security patrols in train stations mirrors these
successful interventions by emphasising the importance of visible guardianship and
proactive engagement. The consistent findings across different settings suggest that
the principles underlying our intervention are broadly applicable and effective in
reducing crime.

Long-term effects

To address the sustainability and long-term effects of the intervention, it is important to
consider both the potential benefits and challenges of maintaining heightened security
measures over extended periods. Studies of similar interventions suggest that the con-
tinued presence of security personnel can sustain the initial reductions in crime rates
(Gill et al., 2005; Wakefield, 2003). Moreover, as demonstrated by the longitudinal
study in Pittsburgh, Pennsylvania, chronic hotspots are stable over time, underscoring
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the need for continually applying evidence-based prevention strategies (Gorr & Lee,
2012). However, the long-term sustainability of such measures requires ongoing invest-
ment in security resources and training, as well as periodic assessments to ensure that
the security strategies remain effective and adaptive to changing crime patterns.

First, the financial implications of maintaining a heightened security presence are sig-
nificant. Securing continuous funding is a critical challenge that must be addressed to
avoid a lapse in protection, which could result in a resurgence of USB incidents. Moreo-
ver, the effectiveness of security personnel hinges on their training and readiness to adapt
to evolving threats. Regular training programmes and updates on best practices are essen-
tial to maintain high levels of vigilance and effectiveness among security staff. Another
factor to consider is the potential for offenders to adapt to increased security measures.
Over time, offenders may develop new strategies to circumvent security, reducing the
intervention’s effectiveness. Continuous monitoring and adaptive strategies are necessary
to address these evolving challenges. This might include rotating patrol patterns, incor-
porating technology such as surveillance cameras, and engaging in community policing
practices to strengthen ties with the public and gather intelligence on emerging threats.

Therefore, whilst the initial results of heightened security measures in reducing
USB are promising, their long-term sustainability and effectiveness require care-
ful consideration and strategic planning. Ensuring continued investment in security
resources, adapting to evolving crime patterns, maintaining public support, and fos-
tering community partnerships are essential components for the sustained success
of this intervention. Future research should continue to explore these dimensions
to provide a comprehensive understanding of the long-term impacts of place-based
interventions on USB and other crime types in mass transit environments.

Limitations

The study was carried out exclusively within train stations under the management of
a single train operating company in England and Wales. This particular scope of the
study may impose constraints on the applicability of the findings to different settings or
regions. Thus, future research should endeavour to reproduce these empirical observa-
tions in alternative settings and geographical areas, examine the enduring viability of
these interventions over an extended period, and scrutinise the underlying processes by
which heightened security visibility and involvement manifest their deterrence effect.

Second, a significant limitation of our study is the sparseness of the data.
Although we have accounted for this statistically using negative binomial regres-
sion, there remains a substantive issue with the data’s distribution. Our list of sta-
tions included in the study, as shown in Table 1, reveals that 36 out of the 51 stations
had no incidents of USB in either the pre- or post-intervention periods. This raises
questions about the reliability of estimating the effect of security patrols on incidents
that were essentially non-existent in most locations.

To stress, sparse data in randomised controlled trials can lead to challenges in deriv-
ing meaningful conclusions, as the limited number of incidents can result in high vari-
ability and reduce the statistical power of our findings (Ibrahim & Molenberghs, 2009).
In our study, the potential effects of the security patrols are likely influenced by just two
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or three stations in the business-as-usual condition where USB incidents increased from
pre- to post-intervention. For instance, the biggest change occurred at Manchester Vic-
toria, a very busy station, where incidents increased from 3 to 9 over a 6-month period.
Given these numbers, it is difficult to rule out the possibility of random chance affecting
our results. This limitation highlights the need for more robust data collection and larger
sample sizes in future studies to ensure more reliable and generalisable findings.

At the same time, it is important to recognise that dealing with sparse data is a com-
mon challenge in RCTs, particularly in fields such as crime prevention where incidents
can be relatively rare. Despite the limitations, our statistical approach using NBR is well-
suited for handling such data distributions and can still provide valuable insights. Many
RCTs in similar contexts face similar issues and successfully contribute to the body of
knowledge (Friedman et al., 2010). Thus, whilst the sparseness of the data is a limitation,
it does not invalidate the study’s findings. Instead, it underscores the importance of careful
statistical analysis and the need for ongoing research to build on these initial insights.

Third, the increased presence of security personnel may introduce biases in the
reporting of USB incidents. Studies have shown that the presence of capable guard-
ians can encourage reporting behaviours, which may lead to higher reporting rates (see
Barthe & Stitt, 2011; Rouse, 1985). On the other hand, some victims may be reluctant
to report incidents due to fear of repercussions, distrust of security personnel, and a
variety of other reasons (see Ayres et al., 2009; Woodcock & Osmond, 2015). This
dynamic can affect the interpretation of our results, as the presence of security can
artificially inflate or deflate the reported USB rates. Therefore, it is not necessarily that
the increased security presence directly deterred criminal activity; rather, the interven-
tion may appear to be effective because it led to less reporting of incidents for different
reasons. This should be taken into account when interpreting our findings.

Finally, the utilisation of reported occurrences of USB as the principal metric
for assessing prevalence has resulted in an underestimation of the actual preva-
lence and frequency of USB, given that not all cases are recorded. Future research
may examine alternative or supplemental methodologies to capture unreported
events, facilitating a more comprehensive comprehension of USB in the public
transit system.

Conclusions

The findings of our research indicate that non-police security personnel have the
potential to act as efficient guardians within the mass transit system, thereby play-
ing a crucial role in mitigating the risk of USB., as well as violence more broadly,
by approximately 66%. Other crime categories seem unaffected by this bespoke,
specialised intervention. The findings highlight place-based interventions’ poten-
tial efficacy in mitigating a type of crime that is largely underreported through hot
spot enforcement, which until recently has been postulated but is now supported
by experimental evidence. More research is needed to support this tactic as an evi-
dence-based approach to USB.
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