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Abstract

This paper examines the spatial, environmental, and temporal patterns of 10,488 stranger
rapes committed over a 15-year period in Greater London, UK. We distinguished between
two types of stranger rapes according to perpetrator method of approach, i.e. absent/fleeting
interaction with victim on approach (S1) or extended interaction with victim on approach
(S2). There were a range of locational settings in which perpetrators both encountered their
victims and where the offence took place, and these differed by method of approach. The
highest number of S1 offences occurred outdoors, with 74% of approaches and 55% of
offences located recorded as outside. For S2 rapes, there was more variety in approach
locations with only 32% outside. The level of locational correspondence between approach
and offence location was 71% for S1 rapes and 28% for S2 rapes. A series of negative bino-
mial regression models identified variables predictive of stranger rape offence location.
There were significant associations with transport connections and the night-time economy
for both S1 and S2 rapes. Other significant predictors were deprivation score, the percent-
age of one person properties, and the percentage of private rented properties in a location.
The percentage of green space was a significant predictor for S1 rapes only. The current
findings challenge the popular narrative that stranger rape occurs in a specific setting (i.e.
outside in a secluded location at night) and have implications for place-based crime pre-
vention policy.
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Introduction

One of the main findings to emerge from studies of crime and place is that crime events are
non-randomly distributed across time and place. Differing crime types will exhibit unique
spatial patterns related to the distribution of potential victims/targets and offenders, and the
physical and social characteristics of the environmental backdrop (Brantingham & Brant-
ingham, 1981, 1993). Previous research has identified rape to be spatially concentrated,
and that rape locations are related to several neighbourhood-level socio-demographic, land
use, and social disorganisation factors (e.g. Andresen & Malleson, 2011; Hendrix et al.,
2008; Hewitt et al., 2018). Studies have also sought to understand the micro-environments
in which rapes take place (e.g. Ceccato, 2014; Ceccato et al., 2017; Rosay & Langworthy,
2003).

Unfortunately, a limitation of past research in crime and place studies is that it typically
examines rape as a single crime type rather than distinguishing between rapes according to
the relationship between the victim and perpetrator (i.e. stranger versus acquaintance) and
studying them separately. Victim-perpetrator relationship is likely to exert an influence on
the circumstances that rape occurs and thus, the spatial profiles of rape involving individu-
als with an existing relationship are likely to be markedly different from those involving
those unknown to one another. For example, in a study comparing stranger and acquaint-
ance rape, Friis-Rgdel et al. (2021) found significant differences in the offence locations
associated with each type of rape. Beyond this, there is a need for nuanced analysis of vari-
ation within these types of rape to fully understand the environmental profiles associated
with each type. This is particularly important for stranger rape as it is often portrayed as an
environmentally distinctive type of rape—synonymous with a surprise attack in an outdoor
location, often a secluded park or alley way at night-time. This is part of the existence of
the “real” rape stereotype, a pervasive belief of what rape looks like (Estrich, 1987; Munro
& Kelly, 2009; Myhill & Allen, 2002; Temkin & Krahé, 2008). However, currently police
forces in both the UK and other jurisdictions (e.g. New Zealand, Canada, the USA) distin-
guish two types of stranger rape according to the method a perpetrator uses to approach
a victim. On the one hand are those rapes where there is little or no interaction with the
victim prior to the offence, for example, a blitz or surprise style of approach or a brief
exchange such as asking for the time (henceforth called S1 rapes). On the other hand are
those rapes where there is a confidence approach involving a more extended interaction
with the victim, for example, minicab pick-ups, Internet approaches, bogus authority fig-
ures, and encounter at a party/bar (henceforth called S2 rapes). Such a distinction has also
been made in past research on stranger rape. For example, Beauregard et al. (2007a), in a
qualitative analysis of the offence behaviour of 69 serial sex offenders, found that almost
half of the offenders in their study preferred a method of approach that involved a more
extended, confidence approach. Chopin et al. (2022), in an examination of 1551 solved
stranger rape cases in France, found that 55% of offenders also used a confidence approach.

The locational, environmental, and temporal characteristics of the two approach styles
are likely to differ according to the locational conditions necessary for each to be suc-
cessfully employed and an offence completed. For example, an offender whose preferred
approach involves interacting with a potential victim in a bar will require a location where
groups of people gather to socialise. By comparison, an offender who prefers a surprise
attack as their method of approach will require a location where there is an absence of
potential witnesses to intervene. The choice of approach can also have a knock-on effect on
the characteristics of the location where an offence takes place. Using the same example,
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the offender targeting a potential victim in a bar will, by necessity, need to move to a dif-
ferent location to commit the offence. By contrast, the offender who uses a surprise attack
may be less likely to require a different location for the offence as the approach location is
likely to be more suitable for the offence to take place. Beauregard et al. (2007b) found evi-
dence for such a relationship between behaviour and geography in the hunting processes of
72 serial sexual offenders. They identified three hunting process scripts that demonstrated
the range of locations involved in serial sexual offending, and how types of location are
related to types of strategy exhibited by an offender and how some strategies may be trig-
gered by the types of location at which the offender and the victim meet.

Understanding the characteristics of the locations where stranger rape occurs can help
inform the development of evidence-based crime prevention policy. A prevention approach
is particularly important as stranger rapes are difficult for the police to investigate and
where a suspect is identified, unfortunately many cases do not progress through the crimi-
nal justice system to a conviction (Santtila et al., 2008; Stern, 2010). Prevention opportu-
nities surrounding acquaintance or domestic rapes usually focus on the known offender,
this being in terms of arrest of the offender and removal from the physical environment
to prevent reoffending where possible. Where an offender is unknown, such as in stranger
rapes, although the priority is always on the identification and apprehension of an offender,
where this is not possible, prevention opportunities can be found within the physical envi-
ronment itself. For example, there are opportunities for police to work with partners, for
situational crime prevention in locations identified as being hotspots for stranger rape. Initi-
atives such as improved street lighting and CCTYV, street pastors, and increased availability
of free transport may be considered by policing and community safety partners to reduce
the attractiveness of a location for potentially motivated offenders (Cohen & Felson, 1979).

For situational crime prevention efforts to be effective, a detailed evidence-based under-
standing of the environmental and spatial characteristics of the crime problem is required.
To date, no study has focused on the characteristics of places associated with stranger rape
alone within a UK setting. The main goals of the current research are to identify the spatial,
environmental, and temporal characteristics of sub-types of stranger rape and measure the
utility of neighbourhood-level characteristics in predicting stranger rape locations within a
large urban area in the UK. Below, we review the literature that has examined the spatial,
environmental, and temporal characteristics of rape (which, as previously mentioned, does
so regardless of relationship between victim and offender).

Past Research on the Spatial, Environmental, and Temporal
Characteristics of Rape

The locations where rapes occur are typically explained using opportunity-based theories
of crime (see Beauregard et al., 2005 for a review). Originally developed by Cohen and
Felson (1979), the central hypothesis of Routine Activity Theory is that “the probability
that a violation will occur at any specific time and place might be taken as a function of the
convergence of likely offenders and suitable targets in the absence of capable guardians”
(Cohen & Felson, 1979, p.590). All three elements are necessary for the crime to occur.
The routine activity explanation for offender spatial behaviour has traditionally been put
forward to explain the target or victim selection stage of an offence as the approach focuses
on the discovery of “opportunities” in the form of victims and targets during non-criminal
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activities. Closely related to this is crime pattern theory (Brantingham & Brantingham,
1981). Targets or victims are selected from an offender’s awareness space which is made
up of all the locations about which a person has knowledge above a minimum level and
includes an offender’s activity space within which most of a person’s activities are car-
ried out. Brantingham and Brantingham (1981) propose that targets identified within these
awareness spaces will be assessed primarily in terms of suitability and risk and specific
targets selected based on these evaluations. Underlying both routine activity theory and
crime pattern theory is a rational choice model of decision-making known as Rational
Choice Theory (Cornish & Clarke, 1986). The main premise of rational choice theory is
that offenders will seek to benefit themselves by their criminal behaviour and their deci-
sion-making will reflect an underlying rationality where the potential benefits of any crimi-
nal action will be weighed up against the effort and potential risks involved. In relation to
stranger rape, the rational choice perspective places the focus on decision-making related
to the situational characteristics of the locations involved in the commission of a rape.

Relatively few studies have investigated the spatial, environmental, and temporal char-
acteristics associated with sexual offending and even fewer have focused exclusively on
stranger rape. There are several stages in the commission of a rape, from the point of first
encounter, to the actual rape, and ending with the release of the victim. Each of these
stages can occur at different locations or they can all take place at the same location. Most
past research has taken the location where a rape occurred as the spatial unit of measure-
ment and examined the spatial patterns, related environmental characteristics (i.e. place
and/or neighbourhood characteristics associated with rape locations) and/or the temporal
characteristics of rape events.

Spatial Patterns

To date, there are no studies that have looked exclusively at the spatial distribution of
stranger rape. In a study of spatial patterns of recorded rape in a large UK metropolitan
area, Muir and Macleod (2003) found that rape was not evenly distributed across the study
area. They found that “high” rape areas concentrated in and around the city centre and
of these, 50% were committed by strangers. Similarly, Ceccato (2014), in an examination
of the spatial distribution of outdoor rape in Stockholm, Sweden, found that outdoor rape
concentrated in inner city areas with less concentrated clusters in the periphery of the city.
Konkel et al. (2019) examined the spatial distribution of violent sexual offences in two
cities located in a Midwestern US County. The authors found that sexual offences were
concentrated in relatively few small spatial areas with more than 50% of the offences in the
study cities taking place in only 2% of street segments. In line with these spatial studies,
we would expect that stranger rape would also be spatially concentrated but that spatial
patterns would vary according to the type of stranger rape being considered. For example,
S1 rapes may be more spatially concentrated than S2 rapes if, as previously discussed, S2
rapes are more likely to take place in locations separate to the point of encounter.

Environmental Characteristics

The research that has focused on understanding rape locations has found that rape takes
place in a range of different places. One of the most reported settings where rape takes
places is an indoor, residential one. For example, Moran (1993) examined 450 cases of rape
and attempted rape (of which 42% were committed by “known” offenders) in Queensland,
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Australia, and found that most offences took place in a residential setting (61%). In a
detailed study of reported adult, single perpetrator rape in eleven European countries,
Lovett and Kelly (2009) found that most offences (61%) took place in a private location,
most often the victim’s or suspect’s home. Rosay and Langworthy (2003) analysed 541
sexual assaults and rapes reported to the (US) Anchorage Police Department in 2000 and
2001. They distinguished between pick-up and offence location. The most common pick-
up and assault locations were victim residence (20%, 22%) and offender residence (13%,
20%), respectively. Rape also takes place in public or semi-public settings. For example,
Moran (1993) found that 22% of rapes took place in an outdoors public setting. Lovett and
Kelly (2009) found that 18% of offences were committed in a public place, such as a street,
park, shopping centre, or on public transport and 15% in a semi-public place such as pubs
and clubs, schools, workplaces, vehicles, and institutional settings. Rosay and Langworthy
(2003) found that streets/roads and bars accounted for 10% and 8.5%, respectively, of pick-
up locations and 7.5% of offences took place in parks, fields, or woods. Ceccato (2014)
combined police crime records, police protocols, and visits to a sample of rape sites to
examine the distribution and spatial characteristics of outdoor rape in Stockholm. Visits
to 76 outdoor rape locations revealed that in central city areas, rape happened in secluded
locations with restricted visibility from the street. In locations on the periphery of the city,
typical rape locations were forested areas, streets with poor surveillance, and near trans-
port nodes. Furthermore, half of the visited rape sites were in a green space. Ceccato et al.
(2017) examined the medical records of 157 rape victims from Stockholm and found that
rape was most frequent in forested areas, street settings and in vehicles.

Neighbourhood level factors

The research that has examined the influence of neighbourhood-level factors on rape has
done so typically within urban settings. These neighbourhood-level factors can be classi-
fied into four groups, namely, socio-demographic, land-use, social disorganisation/ecologi-
cal and sexual crime attractors. Table 1 presents a summary of this literature.

In relation to socio-demographic factors, two studies established a relationship with
rape locations. Ceccato et al. (2018) found that areas with a high female population were
significantly more likely to have higher rape rates. Hewitt et al. (2018) found that high
rape areas also had higher percentages of females over 15 years and male inhabitants aged
between 15 and 24. In relation to land use factors, only Ceccato et al. (2018) found a sig-
nificant relationship between observed rape cases and the distribution of subway stations.
For social disorganisation/ecological factors, Miethe and Meier (1990) found higher rape
rates in areas characterised by ethnic heterogeneity, population mobility, single parent
families, unemployment, and lower family income. Tewksbury et al. (2010) found that as
the number of social disorganisation indicators increased, so too did the number of sexual
offences. Ceccato et al. (2018) found a relationship between rape cases and high population
turnover and a fearful local population. Hewitt et al. (2018) found that increase in residents
with postsecondary education, medium income, and percentage of people moved into area
within last year associated with decrease in the number of sexual crimes, whereas higher
rates of gross rents and higher percentage of rentals were associated with an increase.
Lastly, in relation to sexual crime attractors, Ceccato et al. (2018) found an association
with liquor establishments and schools and Konkel et al. (2019) found a relationship at
street segment level between sexual assault density and gang members, drug houses, and
sex offenders.
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Temporal Characteristics

Past research has identified seasonal patterns in rape that is typical of outdoor crime in the
Northern Hemisphere. For instance, Rosay and Langworthy (2003) observed strong sea-
sonal effects with an increase in reported assaults from May to October. Similarly, Moran
(1993) found that just under a third of rapes took place in the summer months—a pattern
that was particularly acute in coastal centres. More recently, Ceccato et al. (2017) reported
that most rapes continue to occur during the warmer months of summer and autumn.

Past research has also found noticeable patterns in the weekly and daily timing of rape
offences, with an increase in incidents during the weekends and during night-time hours.
The pattern of night-time incidents was earlier observed by Amir (1971) who found that
two-thirds of rapes occurred between 8 pm and 8am. Moran (1993) later additionally found
that 55% of cases occurred at the weekend and 75% occurred between 6 pm and 6am, with
30% taking place between midnight and 3am. Similarly, Rosay and Langworthy (2003)
found that assaults were most likely to occur at weekends and more than 60% occurred
between 10 pm and 6am. More recently, Ceccato (2014) found that, regardless of the area
of Stockholm, the city under study, most rapes (>85%) took place at night-time and at the
weekends and holidays (> 60%; see also Ceccato et al., 2017).

Limitations of Past Research

Several shortcomings of the previous research on rape limit our understanding of the geo-
spatial and temporal manifestations of these crimes. Most significantly, as mentioned ear-
lier, few geo-spatial studies have focused exclusively on stranger rape. Past studies into
rape have typically combined a mixture of different victim-offender relationship types.
Aggregating different types of rape cases may introduce variability in the data and makes it
more difficult to identify and even hides some of the pertinent factors associated with each
specific type of rape (Bownes et al., 1991). Therefore, much of what we believe we know
about the rape of women by strangers may not be valid because of the comingling of data
on stranger and acquaintance rape in the research, when the offenders, victims, and loca-
tions associated with the two types of sexual assault differ. Another limitation is that past
research has been based on relatively small samples, over short time frames, potentially
limiting the representativeness of the findings. Lastly, no such study has been undertaken
within a UK context, which is important to inform UK specific, place-based policy.

Our study focuses on London as the capital and largest city in the UK. The London Met-
ropolitan Police Service (LMPS) covers the Greater London area, excluding the “square
mile” in the City of London. The force area covers 1579 km? with 8.6 million residents
(Metropolitan Police, 2022). In addition to its resident population, London also hosts some
70,000 non-UK short-term residents and as the rail network expands, so the daily com-
muter population increases. It has a population density of 5701 people per square kilome-
tre, which is ten times higher than that of the next most densely populated region of Eng-
land (the North-West) (Park, 2020). It is by far the most ethnically and culturally diverse
city in the UK with 40.2% of residents identifying as either Asian, Black, Mixed, or Other
ethnic group in the 2011 Census (UK Government, 2018). London is divided into 32 bor-
oughs, 12 in inner London, and 20 in outer London with populations of between 150,000
and 300,000. Inner London boroughs tend to be smaller, in both population and area, and
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more densely populated than Outer London boroughs. In the year ending September 2019,
there was a total crime rate of 101.5 per 1000 population compared to the England and
Wales rate of 88.5 (Park, 2020). At the end of 12 months to March 2018, rape offences
recorded by LMPS were 140% higher than those recorded in the period to March 2011
(MOPAC, 2019). Approximately 16% of rapes recorded by LMPS are classified as stranger
rapes (LMPS, 2022).

The Present Study

The main aims of the present study are (1) to describe the spatial, environmental, and
temporal characteristics of stranger rape committed in an English urban conurbation; (2)
to compare the spatial, environmental, and temporal profiles of S1 and S2 rape; and (3)
to measure the utility of neighbourhood-level characteristics in predicting stranger rape
offence locations within the same setting.

The present study makes several important contributions to the substantive literature on
the geography of rape and is original in three ways. It is the first study to examine (1) the
spatial and environmental characteristics of specific forms of stranger rape; (2) intra-offence
locational similarity; and (3) the geography of stranger rape within a British urban context.

Method
Procedure

We analysed offence data from the sexual offense database maintained by the Sexual
Offences Intelligence Unit of the LMPS. The database includes every sexual offence
reported within the LMPS area. The information on each case describes characteristics of
the alleged perpetrator (where known), alleged victim, and the offence.' This information
is obtained from case files that contain several documents (e.g. police reports, victim state-
ments). The quality of information gathered from victims has benefitted from the intro-
duction of dedicated police units specially trained in the investigation of rape complaints
(Stern, 2010). In addition, specially trained analysts and researchers use an established
coding dictionary to code information in the documents when entering data into the data-
base (SCOID SO Page Categories, 2015). This coding system is also used internationally
in other jurisdictions (e.g. USA, New Zealand). All new analysts are required to undertake
a rigorous data coding training program, utilise a “Quality Control Guide” to maximise
consistency across analysts/researchers, and have their data inputting quality assured for
the first three months in the unit.

Sample

For present purposes, we extracted all lone’ victim stranger rape cases, reported to
the LMPS between 1 January 2001 and 31 September 2015. There were 12,310 crimes

! For ease of reading, hereafter, we use the terms ‘victim’ and ‘perpetrator’ even though not all cases
resulted in a conviction.
2 There were no cases of multiple victim rape in the dataset.
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recorded during that period. Of these, 10,568 crimes had a spatial co-ordinate (easting and
northing) for the rape location, and of which, 10,488 were within the LMPS area. All crime
recorded outside the LMPS area or without grid references were excluded from the analy-
sis. Of the 10,488 rapes, 3199 (30.5%) were categorised by LMPS as S1 rapes, where there
was either no or minimal interaction with the victim on approach (e.g. a blitz attack or the
perpetrator asked the victim for the time) and 7289 (69.5%) of the rapes were categorised
as S2 rapes, where there was more extended time spent with the victim on approach (e.g. a
confidence approach where the perpetrator and victim may have interacted in a bar or the
perpetrator posed as a taxi driver). For the total sample, victims ranged from aged 12 to 98,
with a mean age of 25 (SD=10.40); 93% of victims were female; 66% were White, 23%
African-Caribbean, and 6% Asian and 5% other.

Variables

From the literature review and based on the availability of appropriate datasets, 14 vari-
ables were selected for use in the current study. Five variables captured the locational and
temporal characteristics of the sample (see Table 2). These were approach location type
(i.e. outdoors, victim’s private dwelling, public building, transport, entertainment venue,
suspect’s private dwelling, unknown private dwelling, business venue), offence location
type (as previous), time of day, day of week, and month of year offence occurred.

A further nine predictor variables were identified from the literature based associated
with wider neighbourhood-level environmental characteristics. The location of pubs and
bars was extracted from the 2019 Ordnance Survey Points of Interest data to identify the
frequency of each in the analysed spatial units. Additional variables included deprivation
data from the 2015 Index of Multiple Deprivation; percentage of BAME residents, popu-
lation density, female population over 15 years, percentage one person properties, and %
private rented properties from the 2011 census; public transport accessibility level average
score from 2014 Transport for London data; and percentage green space from 2005 land
use data (the most recent available at the time of the research). The list of predictor vari-
ables is provided in Table 3.

Data Analysis

Spatial Analysis All spatial analyses were conducted using ESRIs ArcGIS Desktop 10.3.1,
with statistical analysis carried out using the Spatial Analyst extension, and spatially geolo-
cated using their co-ordinates (eastings and northings in the police data). The centre of
London was defined using the sub-regions identified by the London Plan Consultation,
2009 (Mayor of London, 2009). The central sub-region consists of the boroughs of the fol-
lowing: Camden, City, Islington, Kensington and Chelsea, Lambeth, Southwark, and West-
minster. As mentioned earlier, LMPS does not cover the City of London and so this was
not included in the analysis.

Hotspot analysis was carried out using the Getis-Ord Gi* hotspot statistic with a 1-km
square grid and a 90%, 95%, and 99% confidence interval. The standardised risk ratio
(SRR) formula for unit i is:

0]

SRR (i) = [m] 100
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Table 2 Demographic and environmental variables and descriptive statistics

Variable Description % (N)/Mean (SD)
S1 S2
Victim age: Victim age at time of the offence 25.0 (11.6) 24.7 (9.8)
Victim ethnicity: Ethnic group recorded as:
White 68.3 65.3
African Caribbean 21.6 23.2
Asian 5.7 5.7
Other 4.4 5.8
Victim gender:
Male 8.4 6.1
Female 91.6 93.9
Approach location:
Outdoors: (e.g. a park or street) 70.1 46.2
Transport: (e.g. train/bus station, bus stop, airport, in a car, train, bus) 4.9 16.6
Entertainment venue: (e.g. pub, bar, club, restaurant) 4.0 9.0
Other public building: (e.g. office, shopping centre, hospital, swimming pool) 0.4 4.7
Victim’s private dwelling (i.e. where victim resides) 8.6 9.0
Suspect’s private dwelling: (i.e. where suspect resides/is believed to reside) 1.7 7.6
Unknown private dwelling:(i.e. unknown person’s house) 3.9 8.3
Offence location:
Outdoors 554 15.6
Transport 6.6 8.0
Entertainment venue 2.3 2.3
Other public building 9.7 11.7
Victim’s private dwelling 9.6 15.2
Suspect’s private dwelling 7.1 30.3
Unknown private dwelling 9.3 16.8
Approach and offence location
Same location 713 28.2
Different location 28.7 71.8
Time of day:
Daytime: (6am—6 pm) 23.6 23.4
Night-time: (6 pm—6am) 76.4 76.6
Day of week:
Weekday: (Monday—Thursday) 47.7 44.1
Weekend: (Friday—Sunday) 52.3 55.9
Month of year:
Spring: (March-May) 23.6 24.4
Summer: (June—August) 27.2 28.0
Autumn: (September—November) 24.8 23.8
Winter: (December—February) 24.4 23.8

where O(i) is the number of rapes observed and E(i) is the expected number of rapes (Cec-
cato, 2014). The expected number of rapes was calculated by computing the overall risk
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Table 3 Neighbourhood-LSOA level model variables

Range
Variable name Mean SD Minimum Maximum
Dependent variables
Count of S1 rape 0.6 1.2 0 30
Count of S2 rape 1.5 22 0 48
Total count of stranger rape 2.1 3 0 78
Independent variables
IMD score 234 12.4 1.8 64.3
count of bars 2.5 25 0 67
% B.AM.E 39.1 20.5 1.8 96.5
% non-domestic buildings 6.2 2.5 0 48.8
% one person properties 30.3 8.9 8.4 67.5
% private rented 23.5 12.4 1.6 87.9
population density 94.6 59.2 1.2 684.7
Public transport accessibility level average 13 12 0.2 107.9
% greenspace 20.4 18.5 0 92.7
Count of female over 15 population 912.1 175 374 2282

N=4,942

(i.e. number of rapes divided by the population of females over 15) and then multiplying
this figure by the total at risk population (females over 15) for each Lower Super Output
Area (LSOA).? E(i) is therefore the expected number of rapes in area i when it is assumed
that rapes are randomly distributed throughout London. This figure was then mapped to
identify relative risk.

Neighbourhood Level Analysis Individual offence level data, for all stranger rapes, S1
rapes and S2 rapes, were aggregated as frequencies for each LSOA in ArcGIS and exported
to Stata. This spatial unit was chosen as it was the lowest level of granularity at which all
predictor variables were available. A negative binomial regression model was constructed
with three criterion variables: the count of stranger rapes, the count of S1 rapes, and the
count of S2 rapes, all by LSOA (using 2011 LSOA boundaries).

There are several issues with analysing neighbourhood level crime patterns. Firstly,
the limitations of using aggregate data need to be considered and acknowledged, nota-
bly the modifiable areal unit problem (MAUP), which refers to where the observed pat-
terns and relationships can be changed by altering the boundaries (O’Sullivan & Unwin,
2003). Secondly, to make areas comparable, rates are often used to analyse crime at
the neighbourhood level crime. However, the precision of the calculated crime rate will
depend on the size of the population of the area that it has been aggregated to. If there
are varying population sizes, the assumption that the error variance is homogenous will

3 Lower Super Output Areas (LSOAs) are small areas with similar population sizes (approximately 1500
residents or 650 households). They are part of a hierarchy of areas that were developed to collect and report
census data. LSOAs are an aggregation of Output Areas (OAs) the lowest level of granularity at which cen-
sus data is published.
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be violated. To address this issue, the research uses LSOAs, which have very similar
population sizes (around 1500 people). Finally, when crime rates are small or zero,
it cannot be assumed that the errors are normally distributed. To address this, crime
counts were used rather than rates. The data did not follow the normal distribution and
was found to be over dispersed, with the conditional variance exceeding the conditional
mean. A negative binomial regression model, a method used to analyse over-dispersed
count data, was therefore run.* This method is a generalisation of Poisson regression
as it has the same mean structure as Poisson regression but includes an extra parameter
which models the over-dispersion, A;(Osgood, 2000; Stata, 2022). The formula for nega-
tive binomial regression is:

Do @

PY;=y) =
W= = 5 re) (@ +21,)%7

where I is the gamma and @ is the reciprocal of the residual variance of underlying mean
counts o (Gardner et al., 1995).

Temporal Analysis Temporal analysis was conducted using excel and calculations
were made to split the time field into units of time for both S1 and S2 crimes. S1
and S2 rapes were also calculated across the 168-h week which is more representa-
tive or routine activities and lifestyles, than using hour of day or day of week sepa-
rately (for a discussion of the methodology, see Newton, 2015). S1 and S2 rapes
were classified into hourly time blocks across a full seven-day week, from 00.00
Sunday morning through to 00.59 on Saturday evening. This enabled the frequency
of rapes to be calculated across 168 hourly time bins which represent a full week.
The total frequencies of all S1 and S2 times in each hourly window (across all
years of data recorded) were then displayed using a 2-cell moving average to sup-
port visualisation.

Results
Spatial patterns in stranger rape

Figure 1A shows the Getis-Ord Gi* hotspot analysis for S1 and S2 rapes com-
bined. The map shows the highest intensity of clustering in the Westminster area
of central London. Other hotspots are found in the central area of London with
marked hotspots in the boroughs of Lambeth, Southward, Hackney, and Haringey.
Although the hotspots for S1 and S2 largely coalesce, there are some differences as
revealed in Fig. 1b. The pink areas are where the hotspots of only S1 rapes are sig-
nificant (mean Z value =2.55) and the green areas are where only the S2 hotspots

4 A zero-inflated negative binomial regression and zero-inflated Poisson regression were also run. This
method attempts to account for excess zeros in the counts. The method works by trying to account for “true
zeros” and “excess zeros” in the data (Stata, 2022). A test was run in Stata to determine which was the most
appropriate method to use with the dataset and the results found negative binomial regression to be the most
suitable.
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Fig. 1 a Hotspots of Sland S2 rape in London, 2001-2015. N=10,488. b Comparison of S1 and S2 rape
hotspots in London, 2001-2015. N=10,488

are significant (mean Z value =2.12). In most of the central London area, both the
S1 and S2 hotspots are significant when combined, but in a few areas, depicted in
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Fig.2 Standard rape ratio for females over 15 N=9761

yellow, the hotspots are only significant when calculated separately for each type
of stranger rape.

Figure 2 shows the Standardised Rape Ratio (SRR) for S1 and S2 rapes combined.> Areas
coloured red represent those with higher-than-expected rape rates. Similar to the hotspot analy-
sis, Westminster emerges as an area with increased risk. One issue with SRR is that it uses the
resident population of females over the age of 15. However, areas like Westminster have high
numbers of non-resident visitors (e.g. commuters, tourists, and those using entertainment ven-
ues) who will not have been included in the denominator. The map also identifies areas outside
Westminster with increased risk, such as areas in Croydon and Kingston upon Thames.

Environmental Characteristics of Stranger Rape
Place Characteristics

The place characteristics of where the initial approach was made and where the offence
took place were broken down for S1 and S2 rapes. The highest number of S1 offences
occurred outdoors, with 74% of approaches and 55% of offences recorded as located out-
side. For S2 rapes, there was more variety in approach locations, with 32% outside, 20%
in entertainment venues and the remainder in other public buildings (10%), suspect’s pri-
vate dwelling (10%), unknown other private dwellings (7%), transport (5%), and other or

5 SRR analysis for S1 and S2 offences separately revealed no notable differences between the two and so
were analysed together.
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Fig.3 a N: S1=2430, S2=2697. b N: S1=219, S2=674. ¢ N: S1=132, S2=1677. d N: S1=165,
S2=603

unknown (4%). For S2 offence locations, the highest number (29%) was in the suspect’s
private dwelling, followed by victim’s private dwelling and outdoors (17%) and unknown
other private dwellings (15%).

The location of approaches and offences were classified by place type, broken down
into a set of categories including outside, entertainment venues, other public buildings,
transport, suspects private dwelling, and victims private dwelling. Figure 3a—d show the
location classifications of the approach® and subsequent offence location for S1 and S2

® Only approach locations with over 100 offences were included.
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Fig.3 (continued)

rapes. If, for example, an approach took place outdoors and the subsequent offence also
took place outdoors, then these locations were deemed as correspondent. If, however, an
approach took place in a public building and the subsequent offence in an outdoor location,
then these locations were not deemed as correspondent. Note for corresponding approaches
and offences, this does not identify these locations as occurring at the same place, rather
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the approach and offence location as the same “type” of place. Approach and offence loca-
tions were correspondent in 71% of S1 rapes and 28% of S2 rapes. Overall, there was more
locational variation in S2 rapes than S1 rapes, and that applied to both the approach and the
offence location.

Figure 3a illustrates the subsequent offence locations when the approach type is
outdoors. There is a statistically significant difference between S1 and S2 offence
locations; X? (5, N=5127)=991.8, p <0.001, primarily driven by difference in out-
door (S1=73.8%, S2=31.9%) and suspect private dwelling (S1=5.3%, S2=28.7%)
offence locations. Figure 3b shows the subsequent offence locations when the
approach is public buildings other. There is a statistically significant difference
between S1 and S2 offence locations; X° (5, N=893)=38.2, p<0.001, primar-
ily driven by public other buildings (S1=72.6%, S2=52.8%) and suspect’s private
dwelling (S1=6.4%, S2=21.5%) offence locations. Figure 3c shows the subsequent
offence locations when the approach is entertainment. There is a statistically sig-
nificant difference between S1 and S2 offence locations; X° (6, N=1809)=233.4,
p<0.001, primarily driven by entertainment (S1=58.3%, S2=10.7%), suspect pri-
vate dwelling (S1=8.3%, S2=30.9%), and victim’s private dwelling (S1=3.8%,
S2=16.1%) offence locations. Figure 3d shows locational correspondence for trans-
port. If the approach is transport, there is statistically significant difference between
S1 and S2 offence locations; X2(5, N=768)=79.7, p<0.001, primarily driven
by outdoors (S1=42.4%, S2=12.4%) and suspect private dwelling (S1=10.9%,
S2=24.4%) offence locations. Transport is the only “approach” location where the
subsequent offence location does not significantly change (transport approach and
offence are similar for S1 and S2). For all approaches, S2 is markedly higher for sus-
pect private dwelling offence locations than S1 offence locations.

Neighbourhood-Level Predictors of Stranger Rape Locations

Several models were constructed using NBR to identify potential predictors of all stran-
ger rape (S1 and S2), S1 only, and S2 only rape locations, all using the LSOA as the unit
of analysis. Initially models were run to explore the individual predictors that offered the
greatest explanation for the count of rape. More variables were then added or removed if
they reduced the fit of the model, which was assessed using log likelihoods. The smaller
the value of the log likelihoods, the better the fit of the model to the observed data. Table 4
lists the log likelihoods for all the model options that were explored. Overall, the models in
Table 5 had the best fit.

To aid interpretation of the coefficient values, the incidence rate ratios (IRR) were cal-
culated in Stata. For all stranger rape, the PTLA average score had the largest effect with
a one-unit increase in the PTLA increasing the count of rape by a factor of 1.15, whilst
holding all other variables in the model constant. The second highest effect was from the
number of bars, with an increase in one bar resulting in an increase in the number of rapes
by a factor of 1.05. The IMD score increased the rape count by 1.027, the percentage of
private rented properties by 1.017, the percentage of one person properties by 1.015, the %
BAME by 1.005, percentage greenspace by 1.002, and percentage of the female population
aged over 15 by 1.001. The only variable to have a negative effect on all stranger rape was
population density, a one-unit increase decreased the number of rapes by a factor of 0.998.
All variables in the final model were significant. When broken down into S1 and S2 rapes,
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Table 4 Negative Binomial Regression models log likelihood

Model All stranger rape log
likelihood

S1 log likelihood

S2 log likelihood

Model 1 —8730.22
Count of bars

Model 2 —8720.77
IMD score

Model 3 —8947.06
% BAME

Model 4 —8997.51
Population density

Model 5 —8431.17
Public transport accessibility level average

Model 6 —8708.12
% one person properties

Model 7 —8709.56
% private rented properties

Model 8 —8550.16
% non domestic buildings

Model 9 —9046.79
% greenspace

Model 10 —8923.83
Female over 15 population

Model 11 —8298.61
Count of bars
IMD score

Model 12 —8281.58
Count of bars
IMD score
% BAME

Model 13 —8268.47
Count of bars
IMD score
% BAME
Population density

Model 14 —8012.90
Count of bars
IMD score
% BAME
Population density
Public transport accessibility level average

Model 15 —7959.88
Count of bars
IMD score
% BAME
Population density
Public transport accessibility level average
% one person properties
Model 16 —7872.76
Count of bars
IMD score
% BAME
Population density
Public transport accessibility level average
% one person properties
% private rented properties

—4943.98

—4954.80

-5067.92

—5105.69

—4845.77

—4988.88

—4973.94

—4912.55

—5123.49

—5058.62

—4748.64

—4741.02

—4740.72

—4634.99

—4628.34

—4596.23

—7455.55

—7454.89

—7632.34

—7659.28

—7188.11

—7402.44

—7417.69

—7269.21

—17704.09

—7603.72

—7123.69

—7110.91

—7093.95

—6882.26

—6826.60

—-6757.12

@ Springer



Patterns and Predictors of Stranger Rape Locations

Table 4 (continued)

Model All stranger rape log ~ S1 log likelihood S2 log likelihood
likelihood
Model 17 —7866.16 —4596.14 —6747.17
Count of bars
IMD score
% BAME

Population density

Public transport accessibility level average
% one person properties

% private rented properties

% non domestic buildings

Model 18 —7862.58 —4592.25 —6746.31
Count of bars
IMD score
% BAME
Population density
Public transport accessibility level average
% one person properties
% private rented properties
% nondomestic buildings
% greenspace

Model 19 —7816.83 —4578.48 —6705.24
Count of bars
IMD score
% BAME
Population density
Public transport accessibility level average
% one person properties
% private rented properties
% nondomestic buildings
% greenspace
Female over 15 population

N=S1 count=3011, S2 count=6810

all variables remained significant except for the percentage of green space, which was not a
statistically significant predictor of S2 rapes.

Temporal Patterns in Stranger Rape

The timing of S1 and S2 offences were analysed based on season (spring, summer, autumn,
and winter), time of day (daytime and night-time), and day of week (weekday-weekend). For
a breakdown of these classifications, see Table 2. There was no statistically significant differ-
ence between S1 and S2 by time of the day; X? (1, N=12,310)=0.23, p=0.879) or by season;
X2 (3, N=12,310)=612, p=0.455). However, there was a significant different between S1 and
S2 rapes when comparing weekdays with weekends. S1 offences were higher than expected on
weekdays, and lower than expected at the weekend. S2 offences were lower than expected dur-
ing weekdays, and higher than expected at the weekend; X? (1, N=12,310)=13.4, p<0.001).
To explore these patterns further, we analysed the temporal data using the 168-h week as time
T of day and day of week analysis are not particularly reflective of the underpinning literature
(i.e., lifestyles and routine activities). The results can be seen in Fig. 4 where overall, the highest
number of offences were recorded over the weekend, with peaks on both Friday and Saturday
nights. For S2 rapes, there is a double peak in offending every night, with the first smaller peak
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Table 5 Final negative binomial regression model

Variable

All stranger rape model IRR
coefficient (std error)

S1 model IRR coef-
ficient (std error)

S2 model IRR coef-
ficient (std error)

Count of bars
IMD score

% B.AM.E
Population density

Public transport accessibility
level average

% One person properties

% Private rented properties
% Non-domestic building
% Greenspace

Female over 15 population
Constant

Log-likelihood

AIC

BIC

1.046 (0.005)***
1.027 (0.016)***
1.005 (0.001)***
0.998 (0.0003) **3*
1.151 (0.014)***

1.015 (0.002) *%*%*
1.017 (0.001)***
1.007 (0.002)**
1.002 (0.0009)*
1.001 (0.0001 )%
0.104 (0.010)*#*
—7816.83
15,657.66
15,734.97

1.055 (0.008)***
1.030 (0.003)***
1.005 (0.002) **
0.998 (0.0005)*#*
1.180 (0.023)***

1.007 (0.003)*
1.017 (0.002)***
1.0006 (0.004)
1.004 (0.002)**
1.0006 (0.0001)***
0.040 (0.006) #**
—4578.48

9180.96

9258.27

1.039 (0.005)***
1.025 (0.002)***
1.006 (0.001)***
0.998 (0.0003)***
1.141 (0.016)***

1.018 (0.002)***
1.017 (0.002)***
1.010 (0.003)***
1.001 (0.001)
1.0007 (0.0001 )
0.068 (0.007)***
—-6705.24
13,434.48
13,511.80

Significance levels: * p < 0.05; s p < 0.01; %%% p < 0.001. N=S1 count=3011, S2 count=6810

HOUr of Week (Ad, S1+52)

Mon Tue wed Thurs Fri sat Sun

Fig.4 Temporal variations in stranger rape

recorded around midnight and the second larger peak around 3 pm. For S1 rapes, the double
peak is not found on every night, but only observed on Tuesday night (where the second peak
is slightly smaller than the first), Thursday night (with again a second smaller peak), Friday and
Saturday (with a second larger peak similar to S2), and Sunday (with a very subtle second peak).
These differences in offending levels between S1 and S2 are more marked at the weekend, with
the gap between S1 and S2 offences greater on Friday and Saturday nights.

Discussion

Rapes committed by perpetrators unknown to a victim make up a significant proportion
of rape in England and Wales and countries across Europe (Flatley, 2018; Lovett & Kelly,
2009). Not only is stranger rape difficult to investigate, but the danger posed by attacks by
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strangers can generate disproportionate levels of fear among women even though statistics
show that women are more likely to be victimised by individuals they know (Scott, 2003).
Stranger rape is often portrayed as an environmentally distinctive type of rape—synony-
mous with an outdoor location, often a secluded park or alley way at night-time. This is
part of the existence of the “real” rape stereotype, a pervasive belief of what rape looks like
(Estrich, 1987; Munro & Kelly, 2009; Myhill & Allen, 2002; Temkin & Krahé, 2008). This
can impact on women’s interpretation of the characteristics of environments where they are
at most risk of victimisation. However, there is a dearth of research on the locational char-
acteristics of stranger rape and the range of settings and situations in which it occurs. This
study represents the first to examine this particular type of rape geospatially.

Spatial Characteristics of Stranger Rape

Overall, we found that S1 and S2 rapes displayed similar spatial distributions for offence
locations. This was despite the finding that S2 rapes were more likely to take place in loca-
tions separate to the approach location and that these locations were more likely to be either
the offender’s or victim’s residence. What this suggests is that, although S2 offenders dis-
play great spatial mobility, that mobility does not equate to large travel distances. Instead,
these locations may reflect the relatively constrained awareness spaces of the offender and/
or the victim (Brantingham & Brantingham, 1981).

Both the hotspot analysis and the standardised rape ratio analysis revealed greater densi-
ties in Westminster, which occupies much of the central area of Greater London including
most of the West End, London’s principal entertainment district. The City of Westminster
is served by 27 underground train stations and 10 lines which service an influx of peo-
ple for both work related and social activities. This finding is similar to that of Ceccato
(2014) who found that outdoor rapes in Stockholm were concentrated in inner city areas
and accords with the routine activities of both potential offenders and suitable victims that
such areas attract.

Stranger Rape Settings

There were a range of locational settings in which perpetrators both encountered their vic-
tims and where the offence took place. Furthermore, we found that these differed accord-
ing to the type of stranger rape being considered. S1 rapes conformed most closely to the
commonly held belief that stranger rape occurs in secluded outdoor environments (Estrich,
1987) with the majority of S1 encounter and offence settings outdoors in the current study.
This is in direct contrast to a number of other studies, all of which have examined either
acquaintance rape or a mixture of different types of rape (Lovett & Kelly, 2009; Rosay &
Langworthy, 2003). However, it does bear similarity to the “outdoor rape track” hunting
process script found by Beauregard et al., (2007a, 2007b) in their study of stranger rape,
whereby an offender uses outdoor locations for all elements of the offence.

We did find that there was greater variety in the encounter and offence settings for S2
rapes. The most common encounter locations were outdoors and entertainment venues, and
the most common offence location was the suspect’s or victim’s dwelling. This variability
may reflect the offender’s methods of victim selection in S2 rapes where offenders typically
encounter victims in a legitimate activity and then moves to an environment suitable for
rape. This is also reflected in the findings that S1 rapes displayed greater intra-offence con-
sistency. In S2 rapes, perpetrators were more likely to move to another location type. This
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may be a matter of necessity as the types of environments S2 perpetrators tend to encounter
victims are not suitable to carry out the offence. This is similar to the “sophistication rape
track” found by Beauregard et al. (2007b), whereby after an encounter in a public place,
offenders attack and commit the sexual crime in an indoor private location.

Temporally, we found that the highest number of stranger rapes was recorded over the
weekend, with peaks on both Friday and Saturday nights. This is consistent with much past
research (Amir, 1971; Ceccato, 2014; Ceccato et al., 2017; Moran, 1993; Rosay & Lang-
worthy, 2003) and reflects the relationship between the night-time economy and rape. How-
ever, our analysis also revealed a double peak in offending every night for S2 rapes and on
some nights for S1 rapes. The timing of these peaks was around midnight and the second
around 3am. These peaks may reflect the activities of potential victims as these peaks are at
traditional closing time for bars and clubs. This would explain the greater consistency in S2
rapes which appear to be more tied to legitimate venues as encounter locations.

Neighbourhood Predictors of Stranger Rape

The predictive model highlighted the importance of transport connections and the night-
time economy, with both S1 and S2 rape counts growing as the PTAL score and number of
bars in the area increased. Other significant predictor variables for both types of stranger
rape were the IMD score, the percentage of one person properties, and the percentage of
private rented properties, with the rape count increasing in areas that were more deprived
and higher proportions of one person and private rented properties. Interestingly, this does
not align with the findings of Kawachi et al. (1999), who in their study of crime, social dis-
organisation, and relative deprivation found no evidence of ecological correlates with rape
(although they did find a correlation with a higher number of single mothers). The only
variable that was not significant for both S1 and S2 rapes was the percentage of greens-
pace, with the rape count increasing for S1 rapes in areas where there is more greenspace,
whereas the relationship with S2 rapes was not significant. This accords with the previous
finding that significantly more S1 rapes took place outside than S2 rapes and further rein-
forces the association between a method of approach involving a sudden, surprise attack,
and a suitable outdoors environment.

Limitations

One potential limitation is that the current study relies on police reported rape data and
therefore does not take account of crimes not reported to police. The Crime Survey for
England and Wales finds that only 17% of victims had reported to the police (Flatley,
2018). However, there is evidence that rapes committed by strangers are more likely to be
reported to the police thereby reducing the potential impact for “missing” data. Another
limitation of this study is that the independent variables were only available at the LSOA
level, and therefore, it is difficult to ascertain the influence of more local environmental
variables which may influence the spatial locations of rape. For example, crime is known to
be clustered at the street level (Konkel et al., 2019; Weisburd, 2015), and therefore within
the neighbourhood level analysis, there may be spatial clustering at a scale that cannot be
explored using the available independent variables. One future research avenue here would
be to examine the spatial relationships between stranger rape and nearby land use types, for
example, local bars, restaurants, cinemas, theatres, and parks, to examine whether particu-
lar facility types, or a mix of proximate facility types, offer more favourable opportunities
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for offenders. A key question to be explored would be whether these vary between S1 and
S2 rapes. Moreover, this facility data could also be compared with the approach and loca-
tion of offences data, to enable a more nuanced exploration of this. The Ordnance Survey
Points of Interest Dataset opens up possibilities for further research here. Lastly, the model
does not consider any variation in the predictors over space.

Implications for Crime Prevention Policy

The findings presented in this study have implications for crime prevention policy. They
provide valuable evidence on the range of settings and circumstances within which stran-
ger rape occurs and can therefore be used to focus situational crime prevention efforts in
“risky” places to make assaults more difficult to commit. We argue that a better under-
standing of the temporal and spatial risk factors around linked to both the approach and
offence locations of stranger rape enables crime prevention policy to be afforded at specific
situations and settings that could be considered high risk for stranger rape. The onus is on
place managers and designers to modify these environments.

Place-based crime prevention strategies should be designed to address aspects of
neighbourhood and other community settings to make rape less likely. Such approaches
could address community-level risk factors by changing, enacting, or enforcing laws,
regulations, or organizational policies (e.g. alcohol policies) or by changing the physi-
cal environment, economic or social incentives (or consequences) for behaviour, or
other characteristics of the community (e.g. ability to monitor and respond to problem
behaviour, increased social controls). Community-level environmental approaches have
potential for population-level impact, often at low cost for implementation (Basile et al.,
2016). For example, offering safe, legal transportation to women leaving bars and night-
clubs, walking home from work, or leaving night classes can limit the opportunities
available to motivated offenders. For this response to be effective, analysis must accu-
rately identify high-risk times and locations, as in this paper. Police should also identify
illegal operated services (e.g. gypsy cabs) they have linked to sexual assaults. In 2002, it
was identified that illegal minicab drivers committed a significant proportion of sexual
assaults in London, attacking about 18 women per month. Transport for London, the
Metropolitan Police Service, and London’s mayor raised public awareness of the prob-
lem, cracked down on illegal cabs, and provided safe late-night transportation in the
area. Over four years, the number of sexual assaults of this type decreased by about 45
percent (Burton, 2006).

Whilst it was not possible to match individual approach and offence locations with
the available data, we were able to detect some noticeable differences between S1 and S2
offences that have important implications for crime prevention. When the approach loca-
tion was outdoors, a large proportion of S1 offences also occurred outdoors, whereas for S2
offences, fewer outdoor approaches resulted in outdoor offences, and there was an increase
in offences in a suspect’s private dwelling. A similar pattern emerged when the approach
was entertainment—a greater proportion of S1 offences were also entertainment whereas
this did not apply to S2 offences—again for S2 more offences occurred in the private dwell-
ing of the suspect. The likelihood is that when the initial encounter is more fleeting (S1),
the offence is likely to occur in the vicinity of the approach given nearby places are likely
to be of a similar type than more distant ones. As this distance increases between approach
and offence so does the time the offender needs to remain in relatively close contact to the
victim, potentially reducing the chances of success for the offender for S1 offences and

@ Springer



S.Lundrigan et al.

increasing the need for a longer interaction with the victim to build up trust. Therefore,
efforts to support prevention, particularly at entertainment venues, should extend beyond
the immediate vicinity of the entertainment venue, given offences are perhaps likely as the
victim is walking home.

When the approach is made on transport, a large proportion of S1 offences also occur
on transport—hence the need to develop concerted efforts to target prevention on the trans-
port environment. A recent report to address violence against women and girls (VAWG)
on transport put forward 13 potential crime prevention priorities (Transport Champions
for Tackling Violence Against Women and Girls, 2022). Some of these recommendations
could apply more broadly to reducing stranger rape including involving women in the
design of entertainment settings and transport settings, making staff/guardians more visible
in these locations or nearby (could they be positioned in a way to try and ensure women are
not followed out of venues for example), and identifying better reporting mechanisms of S1
approaches to try and build a better evidence base of potential approaches.

Crime prevention efforts should also understand the differences between S1 and S2
offences and consider how support can be more tailored. For S1 offences, the data suggests
the location of both approach and offence to be close and likely in similar environments. It is
S2 offences that tend to occur further away, in a suspect’s dwelling for example. One interest-
ing crime prevention initiative explored within the VAWG arena more broadly which may
apply to stranger rape is bystander intervention. However, this may need to be tailored—for
S1 offences, this might need to occur close to the initial encounter which might be prob-
lematic as there is perhaps less awareness among both potential victims/targets and potential
guardians/bystanders that a female might be at risk. However, for S2 offences, the offence
may happen away from the approach, and it is likely there will be less bystanders present. It
is clear we need to better understand the relationship between approach and offence in more
detail, and to ensure we continue to make the distinction between S1 patterns and S2 patterns.

This study has presented an examination of the spatial and temporal patterns of stran-
ger rape, demonstrating the importance of being crime-type specific in this type of study.
Moreover, it explored the linkages between, and the geo-spatial characteristics of both the
approach and the offence. It also highlights the importance of not analysing rape as a single
crime type, and the importance of breaking it down into more nuanced categories consider-
ing such as stranger rape. It identified nuances between S1 and S2 stranger rapes, suggest-
ing further research in this area is warranted. Whilst some neighbourhood characteristics
were identified as predictive variables of these strange rape types, it is suggested that a
more local level analysis is needed to explore micro settings of these rape offences, rather
than across LSOAs. We have also identified several policy implications arising directly
from our place-based analysis of stranger rape.
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