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WOMEN AND URBAN SPACE: 

Perceptions of Fear in Relation to Street Harassment and Sexual Violence 

SOFIA HOCH SANABRIA

ABSTRACT 
Street harassment refers to unwanted remarks and abuses that take place in the public sphere received 

from a stranger and include from ogling, whistling, and touching to a violent crime such as assault or 

rape (Gardner, 1995). According to the European Union Agency for Fundamental Rights (2014), 83 to 

102 million women (45 - 55% of adult women) have experienced sexual harassment since the age of 15. 

A report by Stop Street Harassment (2016) found that in the United Kingdom, 64% of women have 

experienced street harassment. In London, in 2015, more than 40% of women had experienced it at some 

point of their lives (YouGov, 2016). Moreover, a considerate percentage of these actions (31%) have 

taken place on streets.  

Previous research on street harassment have studied the topic from a social perspective, but the 

phenomenon is in an exploratory stage from the spatial one. Due to the need of additional research, this 

study aims to identify the relationship between urban environmental features and the perception of fear 

of street harassment among women. Therefore, this experiment attempts to connect the social research 

that has been done on perception of fear of street harassment with the yet exploratory spatial aspects of 

it. 

In order to understand the spatial definition of the phenomenon, the street configuration of Central 

London using space syntax methods was overlapped with the Police data on violent and sexual crimes. 

The relation between these crimes and the street network was tested statistically. It results that the counts 

of violent and sexual crimes correlates inversely with normalised integration and positively with the 

street segment’s length. Therefore, the more segregated and shorter the street, the more possibility of a 

sexual incident there is. 

Given the fact that there was a considerably higher count of crimes in Soho than in other areas in London, 

this area was analysed in further detail. Gate counting, observations on site and a perceptual survey with 

50 individuals working and living in the area was completed. The results of this were the following: a 
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dominance of men over women in the area is evident, especially at night time. In accordance with the 

surveys, people perceive more danger in streets where not many crimes have happened but have the 

characteristics that globally are feared the most. Furthermore, these characteristics that are globally 

feared the most were confirmed with visibility graph analysis, the more visually segregated the street the 

more likely a sexual crime may happen. 

Since human behaviour is one of the main aspects that space syntax unravels in order to understand its 

relation to urban space, this study develops a better comprehension of street harassment’s complexity 

and how to reduce its presence and the fear of it. Moreover, this research is able to show design can 

provide women comfort and enjoyment of the urban space.  
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1 INTRODUCTION 

‘When walking to a friend’s house on a Saturday at about 6:30pm, two drunk men started 

following me. One grabbed my hair and said- “‘you are too pretty to be out alone” – they had 

been shouting at me for the last 100m. I felt violated and arrived shaking.’ (Female in Bates, 

2014, p.25) 

Almost all over the world, women are concerned with fear of violence in public spaces. The global 

statistics are alarming: one out of three women have experienced physical or sexual violence at some 

point of their lives (United Nations, 2015). Women make up 90% of the victims of sexual crimes and 

99% of those imprisoned for these crimes are male (Eurostat, 2015). Consequently, this paper exposes 

the results of an experiment on the perception of the fear of gender violence in urban spaces among 

women. 

The least severe but most regular kind of gender violence is street harassment and it is defined as 

unsolicited compliments, noises and physical abuses that take place in the public sphere received from a 

stranger (Gardner, 1995). Examples of this invasive behaviour are scrutinising, whistling, and touching 

the victim. The importance of analysing these occurrences is that they can lead to a violent crime such 

as assault, rape or murder (Gardner, 1995).  

In Europe, 83 to 102 million women have experienced sexual harassment since the age of 15 (European 

Union Agency for Fundamental Rights, 2014). In the United Kingdom, 44% of women have experienced 

physical or sexual violence. A separate report by Stop Street Harassment (2016) found that in the United 

Kingdom, in 2016, 64% of women have experienced street harassment (see Figure 1). In London, more 

than 40% of women had experienced street harassment during the previous year (YouGov, 2016). 
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Figure 1 Above, European sexual violence. Below Street harassment in the United Kingdom. (Senthilingam, 2018)  

Although street harassment is considered a crime in some countries, such as Portugal and Argentina, in 

the United Kingdom it is not. According to the Sexual Offences Act 2013, the only crime related to the 

activity of street harassment is stalking and following the victim, but none on the verbal or phzsical 

intrusion. Exposure, causing sexual activity without consent, sexual assault with or without penetration, 

voyeurism and rape are categorised as crimes. An example of recorded sub-crimes was published in An 

Overview of Sexual Offending in England and Wales (Ministry of Justice et al, 2013), where  the most 

frequent crimes were sexual assault (37%) and rape on a female (28%) and the least ones were the same 

offences but with male victims (4-2% respectively), where the difference is notable.  

Fear of physical and sexual violence weakens women’s autonomy, freedom, and enjoyment in the public 

sphere and confines their overall development (Day, 1997). The fact that women change their behaviour 

and their routines in order to avoid certain areas is a compulsory reason to search for a socio-spatial 

explanation behind these events. Therefore, this study aims to understand if there is a relation between 
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the morphology of Central London’s streets and physical and sexual crimes. Finally, it examines the area 

of Soho as a case study of the subject based on previous findings of the study. 

As Kanes (1992) mentions, street remarks are, to a great degree, situations of opportunity. Even though 

streets do not cause them, they can play an important role in giving opportunities for them to happen by 

the way they are configured and related to their users.  Therefore, their study and design may protect and 

reduce the fear women can feel while walking in urban spaces.  Moreover, they can provide women their 

right to autonomy, freedom and overall enjoyment of the urban environment.  

In relation to the present situation, this paper aims to study street harassment and sexual violence in 

London, by first, analysing violent and sexual crime data of Central London in order to understand its 

relation to the city’s spatial layout and then, in a deeper scale, in Soho, by testing specific urban situations 

derived from the previous scale to identify if female fears and crime cases occurrences are reflected.  

Based on this two objectives, the research questions are: 

• In Central London, what is the relationship between street configuration and cases of violent 

and sexual crimes? The hypothesis corresponding to this research question is the more 

segregated the street, the more a violent and sexual crime can happen. 

• In Soho, how do the present urban situations explain fear of street harassment and where are 

violent and sexual crimes likely to happen?  In order to answer this question, a set of hypotheses 

are proposed: 

• As in Central London, the more segregated the street, the more a violent and sexual 

crime can happen.  

• Men are expected to be found more than women moving on the streets.   

• The less visible a street is, the more a violent and sexual crime can happen.  

 

2  LITERATURE ON GENDER AND URBAN SPACE  
Literature about gender and urban space date back to the 70s. A short review of previous literature on 

the subject will begin with an overview gender and public space, followed by studies on women’s 

experiences, street harassment and will end with sexual crime theory.  

According to Ceccato (2016) public spaces are the best environment to reflect the meaning of urban life. 

To be denominated as ‘public’ a space must complete: being open, accessible to all and should allow 

self-expression and amusement. They have a geographical bearing, and this means that they extend 

further their location (Ceccato, 2016). She emphasised that they are not isolated elements and there is a 

temporary aspect about it, its perception changes according to the time of the day in which it is used.  

In relation to its theoretical universal accessibility, the question is whether all users have an equal 

participation in everyday urban space.  As Ceccato mentioned, they reflect a society’s image. Rendell, 

Penner and Borden (2000) criticised society’s image and how it views most cities through male eyes and 

how they are designed for them. Any other gender is deeply affected by public space, work environments, 

transportation systems, neighbourhoods and housing design. These lives are viewed as second class in 
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the access, usage and daily activities in public space (Rendell, Penner and Borden, 2000). But what is 

the definition of ‘gender’ and how does it differ from the term ‘sex’? 

‘Sex –male and female– exemplifies a biological difference between bodies and gender –

masculine and feminine– refers to the socially constructed set of differences between men and 

women.’ (Rendell, Penner and Borden, 2000, p.15) 

In a broader frame, Rendell explained these terms from feminism, defining it as a form of political 

practice that unifies action and theory and that is constituted by diverse practices, among them: 

geography, anthropology, film theory and art history. Feminism being a vast spectrum was narrowed 

down by Rendell, Penner and Borden (2000) by proposing architectural feminism as a new discourse to 

challenge the meaning and nature of activities that define gender in different spatial spheres. In the case 

of this investigation, this ideology covers gender in the feminine perspective and the public sphere. 

As Rendell mentioned, space is produced by society and that space is a condition of social production. 

Therefore, specific places may be ‘sexed’ in correspondence to the biological sex of those who inhabit 

them, whilst they can also be ‘gendered’ according to the norms, roles and relationships between women 

and men. Additionally, feminist geographers, such as Bondi, Massey and Rose, demonstrated that space 

is produced by gender relations. They maintained that if gender is present in society, the social condition, 

how people are treated and considered, must influence the spatial environments we use. An illustrative 

example given by Rendell (2000) is the paradigm of the system of a dominant ‘public male realm of 

production’ (the city) and a ‘subordinate private female one of reproduction’ (the home). This opposite 

and patriarchal example is not the complete experience of all urban environments but nevertheless is an 

association of the general perspective of gender and urban space. 

In relation to gender and public space, based on the definition of urban space, its theoretical universality 

is in doubt with regard to the participation of genders other than male, and in how public spaces are sexed 

and how there is a rational relationship between society and space. 

2.1 Women’s experience  

Adding a filter to gender and public space’s frame, there is literature that focuses on women’s relation to 

urban space (Figure 2). This review section draws on the problems of spatial discrimination, male–female 

power relationships and street harassment. Kanes (1992), when referring to city streets and their sexual 

geography, described the interaction among women and men: 

 

‘Armed with society’s tacit approval, men can turn allegedly public city streets into a 

private male jungle where women are excluded.’ (Kanes, 1992, p. 67) 

 

 

5



 

Figure 2 Women’s experience in streets is hostile and fearful Collage by the author 

Kanes, Arveda (1991) and other authors, argued how specific male behaviours such as unwanted 

comments, whistles and obscene gestures (which define part of street harassment) intimidate and violate 

woman’s self/other boundary and privacy. Women learn since an early age to be constantly alert, in a 

conscious or unconscious state, to protect themselves from street remarks. Women, lamentably, become 
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aware that any man can become a potential abuser and any place where men are found alone can threaten 

their safety. Eventually, Kanes argued that women come to realise that public streets are mostly 

conceived as men’s property. 

Behavioural research (Henley, 1977) had proven that women avoid eye contact, walk more stiffly and 

restrict their movement in public spaces more than men do. Kanes (1992) explains that if these constant 

interactions cause stress and fear among women, it is natural for them to change their movement paths, 

especially at night time. 

Mazey and Lee (1983), in a pioneering study on feminist geography, focused on the role of women in 

space by studying female environmental perception. This field aims to comprehend how humans learn 

and interact with space (p.37). They discussed the barriers that back then restricted women from walking 

freely, one of them being street harassment. This problem reflected the power differences in space based 

on gender. The consequence for environmental perception among women is that public space where men 

wander freely become hostile and fearful. 

In brief, women’s experiences in the public sphere show that the female–male distribution of power is 

unequal and causes spatial discrimination. This is expressed in multiple ways and street harassment is 

one of them. These behaviours have proven to affect women negatively, physically and emotionally.  

2.2 Street Harassment 

Arveda (1991) analysed the social meanings of men’s harassment of women in public spaces. She 

proposed multiple social functions of these behaviours and argued how they became a constant 

environment of sexual violence. Her collection of women’s experiences shows how globally widespread 

the issue is and how it has become part of their everyday lives. In a discussion of multiple definitions of 

street harassment she concluded that they violated norms of social behaviour and criticised how the 

remarks made were often derogatory and insulting.  

In relation to the social functions of these unwanted remarks, Arveda (1991) argued that they serve as 

social controllers, they reinforce spatial boundaries and even make women feel like trespassers in public 

spaces by intimidating them. Given this social problem, she concluded that more information about the 

negative effects of this behaviour may reflect a change in wider society.  

Mohammed and Van Nes (2017) conducted the first, and so far, study that related Space syntax to street 

harassment. Space syntax is a set of theories and methodologies developed by Hillier and Hanson (1984–

1996) that analyses the relationship between space and social behaviours. The methods have been used 

widely to explain social phenomena from the spatial perspective. In the author’s case, with an online 

platform ‘Harassmap’, which allows victims to report sexual abuses, they based their study on the fact 

that street harassment cases are not equally distributed in Cairo, Egypt.   

With a categorization of unwanted remarks and assaults in the area, they identified ‘touching’ reports as 

the highest case and they ran syntactical analyses and statistics to determine their relation to street 

segments.  Integrated streets, in spaces syntax, are a measure of distance from any street to all others in 

the system that shows how close the origin is to the rest (Hillier and Hanson, 1984, p.108). In their study, 
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globally integrated streets, in relation to how deep or shallow they were, showed to have a higher 

touching risk.  

In other words, their explanation of the unequal distribution of street harassment reports focused on 

touching. Their results showed that the concentration of these cases is more likely to be found in the 

more globally integrated routes, where the territoriality is reduced and hence women are more vulnerable 

to this kind of harassment. For this investigation, it is the starting point of a wider understanding the 

physical elements of the built environment and the phenomenon in study.  

2.3 Sexual crime 

The fact that most public spaces concentrate people is the main reason why they can be home to 

unpleasant situations and can lead to crime opportunities (Ceccato, 2016). According to the crime 

opportunity theory, offenders rationalise and choose targets with high rewards and low risk and effort 

(Cohen and Felson, 1974). A subfield of this theory is called the routine activity and stated that the 

incidence of a crime requires the presence of a motivated offender, a vulnerable victim and environmental 

conditions, specifically no presence of a guardian, or someone who could protect the victim or witness 

the crime.  

Stanko (1995) examined women’s fear of crime limited in gendered-structured societies. Her definition 

of fear of crime was the individuals’ diffuse sense of danger about being physically harmed by criminal 

violence (p. 48). She also criticised gender differences in relation to fear of a crime. Women report fear 

at levels that are three times that of men (p. 48). Skogan and Maxfield (1984) argued that women’s fear 

of crime was raised by greater corporeal vulnerability.  

In space syntax, Hillier and Sahbaz (2005) compared residential burglary and street robbery in London. 

They proposed the method of primary risk band analysis, which was used by Mohammed and Van Nes 

(2017). One of the most recent studies on crime with space syntax methodology was developed by 

Tarkhanyan (2015) in relation to drug crime and its urban logic. One of Tarkhanyan’s results is important 

for this investigation: street permeability and proximity to a high street significantly increased the 

presence of drug crime.  

Both studies, Hillier and Sahbaz (2005) and Tarkhanyan (2015), show how the morphology of the street 

network seemed to affect the distribution of crimes, but since specific crimes have specific urban 

behaviours, as stated by the authors, no study has analysed sexual crimes with this methodology and 

hence, the importance of this study.   

The literature review has provided the theoretical background and findings on the adjacent themes of 

interest. The universal accessibility of Ceccato’s definition of public space was criticised, since not all 

users have equal participation in its every-day use. Similarly, this mirrors the social relations and 

distribution of power. Hence, it was argued by Rendell, Penner and Borden that public space is sexed 

and gendered according to those social norms in the greater context. These gender-based inequities and 

discriminations are the basis of architectural feminism, the ideology that covers this study in order to 

challenge and explore the borders of these socio-spatial conditions.  
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In continuation with spatial discrimination, women experiences studies show how these have caused 

behavioural adaptations (Henley and all, 1974) that have proven to be negative to women’s health and 

their movement in the streets. These barriers which are frequently considered trivial, have been shown 

to make public spaces fearful and hostile for women. Another hostile environment for women is street 

harassment, the effects they produce in women are, in general, qualified as negative. The only reference 

found in space syntax was the touching type, which was most frequently reported in globally integrated 

streets. The need to continue building up this knowledge is the starting point of this study.  

Space and crime studies explained how sexual crimes happen and how women perceive this fear. It is 

important to note the differences between the dimensions of women’s fear of crime and the reasons 

behind it, which relates directly to the offences they receive. In space syntax, even though spatial 

scientists have studied types of crimes in relation to space, no academic works were found in relation to 

sexual violence and therefore, this study is relevant.  

3  DATASETS AND METHODS 

3.1 City scale: Central London 

London was selected as the overarching study site. In this scale, the relationship between the street 

configuration and cases of violence and sexual offences were analysed with two main methods: space 

syntax analysis and statistics. The street network was limited to a range of 2.5 km radii around Tottenham 

Court Road Station, embracing Central London. The cases of violence and sexual offences were collected 

from the Metropolitan Police Service of London’s webpage (https://www.police.uk/metropolitan/). The 

data was narrowed to crimes from June 2017 to May 2018 with Excel. The narrowed (per time and street 

case) cases were organised by counts of cases per street segment with Excel. These resulting cases were 

geo-located in QGIS and joined with space syntax analysis in Depthmap (Turner, 2011) of London’s 

street network. Normalised choice (NACH RN) radius N and integration (NAIN) radius N, 400, 800 and 

1500m were used. 

Based on the hypothesis of this scale, three different statistical analysis were done with the dependent 

variable of crime counts per segment (a sample of 580 cases from the Police data). These crime counts 

were correlated with the following independent variables: segment length, normalised choice and 

integration radii n (and 400, 800, 1500m).  Then, regression analyses with the variables were generated 

using IBM SSPS Statistics 25. The results of both processes allowed to form multiple regression models 

with the same software.   

3.2 Local scale: Soho  

The methodology in the local scale interweaved qualitative and quantitative data: map data (Open Street 

Maps, 2018), space syntax analysis, gate counting and observations on site, photographical records, 

police crime data, visual graph analysis, isovists, and descriptive statistics. In addition to these data types, 

a personal survey was performed to 50 individuals in Soho during two weeks in June 2018. Since their 
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sex was important to the study, it was recorded, as well as their age range and occupation. The 

participants were asked if they had experienced street harassment and to select five urban situations they 

would fear. Finally, they were asked to colour the streets of a map in red if they felt they would be fearful, 

orange if they felt they would be vigilant and yellow if they felt they would be fearless while walking 

there.  

In the second type of analysis, the two data sets were compared, the police data that are officially 

registered as ‘violent and sexual offences’. These were correlated with the street network spatial analysis 

and statistics were applied in order to test the hypotheses, as stated in the beginning of this chapter.   

As in the city scale, the crime data was tested against the spatial configuration of Soho’s street network 

with statistics. Different scales of integration and choice were tested against the crime counts with 

regression models.  

For further detail about pedestrian movement, gate counting was realised in 30 streets of the area. Gate 

counting is an observation technique used in space syntax that record the density of pedestrian movement 

flows and other characteristics of the sample (Al Sayed et al, 2014). The movement of females and males 

was counted. These counts were completed once on a week day (Wednesday) and another time on a 

weekend (Saturday). The gates were added up every hour for five minutes. For security reasons of the 

researcher, after 21:00, the counting lasted 3 minutes. These counts were normalised by hour (in Excel) 

and mapped in QGIS. During the process, observations and snapshots were recorded when needed.  

Another methods applied were visual graph analysis (VGA), which allow to connect all the visible points 

of a space in a human-scaled perspective (Turner et al. 2001). Visual integration, the measure used of 

these graphs, calculates the mean shortest path for all visible nodes in the graph. The results were 

overlapped with the photographic registry of each street throughout the gate counting process. Likewise, 

the area data such as land use, green areas, frontages and other urban elements were mapped in the area 

to compare with the other results.  

Finally, the maps of the perception of fear in Soho were analysed with colour ranges, they were associated 

to the quantitative results of the other scales. A selection of examples of streets evaluated by the 

participants was studied. The overall results were compared with the results of the city scale, in order to 

determine if the hypotheses were accepted.  
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4  RESULTS 

4.1 Violent and Sexual Crimes in London  

In Central London, specifically in a radius of 2.5 kilometres starting from Tottenham Court Road Station, 

the crime data from May 2017 - June 2018 was obtained (Police Service, 2018). With the purpose of 

identifying if there is a relationship between the city’s street configuration and violent and sexual crime 

data, the street network was analysed with space syntax methods in order to overlay these cases and relate 

them. It is hypothesised that the more segregated the street, the more a violent crime can happen.  

The radius of 2.5 kilometres is given by the police service and the data was narrowed to the most recent 

year in order to work with the latest records available. From this total amount, 6 720 (13%) were ‘violence 

and sexual offences’ (VS offences), the third most frequent crime in the area. Since this study focuses on 

street harassment, the location of those crimes was crucial for dividing domestic from public sexual 

violence to narrow it to street cases. The leading crime site was on streets. 

The geo-localisation of the violent and sexual offences data in the study area was visualised in Figure 3, 

showing the distribution of the 3992 offences. Some of the offences are in the same point, therefore 572 

cases are represented in the map as a circle, but their size shows the reiteration of the offence in the same 

place. As seen, the street cases are wide spread over the 2.5 kilometres. Actually, this relates to the global 

statistics, violence and sexual offences are the third more frequent crimes in London. From those, the 

majority happened on streets, in the public sphere, the setting of this study. These crime cases are 

widespread and constant. Hence, an analysis of the street configuration with space syntax measurements 

may explain the distribution of these cases.  

In order to understand the spatial behaviour of the phenomena, a relationship between the topological 

measures of segregation and the presence of a violent and sexual crime in a street segment is speculated, 

as stated in the hypothesis for this scale. The topological measure of segregation was selected because a 

global survey was done asking which were the factors that most people feared in relation to street 

harassment. This survey pointed to quiet streets, with short lines of sight (visibility) and narrow paths.  

Subsequently, the data shows that there are street segments where multiple cases of sexual crimes have 

happened. The counts of violent and sexual offences per segment were organised in ranges of 1 to 300 

cases. The majority of streets (more than 300) have one to five cases of violent and sexual offences. 

 

11



 

 

 

Figure 3 Map of Central London with Violence and Sexual offences and NAIN radius N. Author 
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Graphically, these values can be appreciated in Figure 3 and a closer scale in Figure 4 where the 

categorisation of the crime counts per segment was overlapped with the normalised integration of the 

area. From the visualisation, it appears that the higher values are located in the more integrated streets 

whilst the less frequent ones are spread from integrated to segregated street segments. Based on this 

assumption, this was tested statistically.  

In order to determine which syntactic values were associated to the presence of violent and sexual 

offences, normalized choice (NACH) and integration (NAIN) were correlated with the crime counts. The 

dependent variable used was crime counts per street segment and the sample size was 580 cases.  

 
NACH 

RN 

NAIN 

RN 

NACH 

R1500 

NAIN 

R1500 

Crime count Pearson’s R -.029 .069 .062 .158** 

Sig. (P-value) .480 .097 .133 .000 
 

Table 1 Crime count, NACH and NAIN (RN and R1500) correlation. Author 

The correlation between normalised angular choice (NACH) and integration (NAIN) radius n and the 

crime count is not significant (Table 1). The correlation between NAIN radius 1500m and street crime is 

significant with an R of 0.158. In addition, a linear regression was modelled with both variables. The 

results showed that NAIN R1500m has an R Square of 0.007, which means that by one unit change in 

the amount of crimes, 7% can be considered to be due to the street’s global integration. With these results, 

the hypothesis is rejected –street segments that are globally more integrated tend to have higher offence 

occurrence, and the hypothesis was the opposite. 

Segment length  

Since short lines of sight are perceived as fearful among women, street segment’s length was statistically 

tested to determine if it relates with crime counts. As Table 2 shows, segment length is inversely 

correlated to the counts per crime, meaning that the shorter the street segment, the more cases of violent 

and sexual offences. 

 Segment Length 

Crime count Pearson Correlation R -.207** 

Sig. (2-tailed) – P-value .000 

N (sample) 8373 

Table 2 Segment length and crime count correlation. Author 

The answer can be seen in the Table 2 and Figure 4, street segment length correlates inversely to crime 

counts in this scale, which means that the shorter the street segment, the more cases of violent and 

sexual offences can happen. 
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Figure 4 Above, Scattergram: segment length in relation to count crimes.  

Below, Map of violent and Sexual offences and NAIN RN in Central London. Author 
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Multiple Regression Models 

   Independent Variables  Model 1 Model 2 Model 3 

R² Adjusted R Square  0.067 0.066 0.062 

B
et

a 
co

ef
fic

ie
nt

 

      Segment Length  0.195 -0.196 -0.2 

      NAIN R400 0.166     

                 R800   0.163   

                 R1500     0.148 

Pe
ar

so
n 

co
rre

la
tio

n 
R

       Segment Length  -.207** -.207** -.207** 

      NAIN R400    .180**       

                 R800   .176**         

                 R1500     .158** 

P-
va

lu
e 

      Segment Length  0.000 0.000 0.000 

      NAIN R400 0.000     

                 R800   0.000   

                 R1500     0.000 

Table 3 Multiple Regression Models. Author 

Since normalised integration radius 1500 (NAIN R1500) values correlates with the crime count, three 

models of multivariate regression with segment length and NAIN (R 400m, 800m and 1500m) were 

tested (see Table 3). The correlations show that segment length correlates negatively with crime counts 

and NAIN R400, 800 and 1500m correlate positively (slightly lower effect). The multiple regression is 

a small improvement on effects (adjusted R2 explains these). In model 1 the adjusted R Square is 0.067, 

so 7% of variation in crime count may be explained by segment length and NAIN400. In comparison 

with R of 0.207 for segment length, which R2=0.043, hence segment length on its own only explains 4% 

of variation. As compared, Model 1 is the best improvement of crime counts variance, when short 

segments and high integration in a local scale is present.   

In synthesis, in the city scale, VS offences were related with the street network’s configuration. The geo-

location of these offences allowed to detect a concentration of higher counts in Leicester Square, Covent 

Garden and Soho. Also, a triangle of high crime counts between Piccadilly Circus, Leicester Square and 

Shaftesbury Avenue was identified. Therefore, the next part of this paper will focus on this area. 

The statistical tests of NACH and NAIN did not explain the global distribution of the crime counts but 

the local ones (radii 400, 800, 1500m) did. Therefore, the hypothesis is rejected because it is not 

statistically significant for NACH and it is significant for NAIN R1500 but positively related rather than 

negatively as hypothesised.  

The streets’ segment length was also tested and it is inversely significant correlated with crime counts in 

the area. Hence, offences are more likely to happen on shorter segments. Finally, these two variables 

were tested in a multiple variable regression analysis and three models were tested: the first model 

performed best, when segment length and NAIN R400 is added. Therefore, crime counts are more likely 

to happen in a combination of short segments and high integration values in a pedestrian scale. 
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4.2 Soho: a high concentration of sexual crimes 

Diving deeper into the perception of fear of sexual offences, Soho as an in-depth case study because of 

a high concentration of violent and sexual crimes near the area.  How do the present urban situations 

explain fear of street harassment and where these crimes are likely to happen?  

 

Figure 5 Boundaries of case of study: Soho and VS offences. Author 
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Soho is known for its night life, theatres, pubs and bars. Geographically, it is bounded by Oxford and 

Regent Streets, Charing Cross Road and Shaftesbury Avenue (Figure 5). The nearest Underground 

stations are Tottenham Court Road, Piccadilly and Oxford Circus Stations. Based on this surroundings, 

Soho can be described as a transition from a working and academic environment to a more touristic and 

leisure-oriented one.  

The violent and sexual crime counts provided by the Police in this scale demonstrates that the area is part 

of the high-count values identified on the city scale. In fact, the highest count of violent and sexual crimes 

was located in Shaftsbury Avenue (300 counts per year, as seen in Figure 5).With the intention of testing 

the hypotheses set for this scale, the streets’ spatial configuration, gate counts and observations served 

to unravel the zoom-in to the area.  

In order to test different perceptions of fear of street harassment, a global survey was performed to define 

the urban scenarios people fear the most. Due to the length restrictions of this paper, these are not 

included, but they set the starting points of the methodological experiments done in Soho, they will 

reference the dissertation were they are explained. 

Socio-spatial context 

Gate counting refers to social observations which are recorder in a periodical and repeatable way in a 

delimited area. In Soho, this was realised in 30 streets, from Shaftsbury Avenue to Bateman Streets and 

Great Windmill Street to Greek Street. Street segments were divided in A, B and C respectively (see 

Figure 6).  

Soho is a very busy area throughout the day. In Figure 5 a comparison between the week and weekend 

day’s observations is presented. As seen, on the two days recorded, there were more pedestrians present 

on a weekday (118,596 pedestrians) than on a weekend day (112,592 pedestrians). The most frequented 

streets, in order, were Shaftesbury Street (consistent with its NAIN R400 value, 2.02), Wardour Street A 

(1.89) and Old Compton Street (1.7).  

As seen, the pedestrian’s gender was recorded. Results show that there is an overall male predominance 

on Soho’s streets usage. On weekdays, males dominated 28 streets, for example: Winnet St. (69%), 

Tisbury Court (69%) and Peter St. (67%). On weekends, males overshadow females in 26 streets.  On 

the other hand, male are dominant that doubles that of females in Winnet St (81%), Walkers Court (68%) 

and Bateman St B (66%).  

Female presence, on the other hand, outnumbered that of males on the weekday sample, on two street 

segments: Greek Street B (56%), and C (57%). On weekends, females were slightly more frequently 

counted in Shaftesbury Avenue (52%), and Wardour A (52%). Even though their presence was higher, 

the difference between their comparison is lower, in average men are10/20% more on the streets in the 

area. 

In general, children were less observed. During the week day, none were counted in streets like Winnet 

St, Tisbury Court and Rupert St. The following streets were used by children the most: Archer St (21%) 

and Shaftesbury Avenue (15%) as well as Wardour St A (6%). On weekend observations, streets where 
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none was present: Dean St A and Bateman St B. Streets where theatres were near: Wardour St B, Greek 

St B (8%) and C (8%) were used by many children.  

 

Figure 6 2 Pedestrian distribution by gender by weekday (above) and weekend (below). Author   
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5.2 Visibility analysis 

Low visibility is associated as a fear-positive factor in relation to street harassment and the fear of sexual 

crimes (*Hoch, 2018). The result of a visibility graph analysis (VGA) of Soho is shown in Figure 7. The 

most visually integrated streets are Regent (4.29) and Oxford Street (4.63). The second ones are Charing 

Cross (3.19) and Wardour Street (3.39), where 51 sexual offences were reported in total. Streets with 

medium values of visibility (2.61-295) have 21 crime spots, less visible ones (1.60-1.94) have multiple 

crime cases (25 crime spots). Also, it strikes that multiple crime spots are located on street corners.  

In order to define which visibility values concentrate more cases of VS offences, a box plot graph (since 

the samples were not sufficient) was generated grouping the values in 5 categories (figure 7). In the area, 

the most visually segregated streets are more likely to present a violent and sexual crime, as seen in the 

boxplot (values on the left hand-side 1.27-1.94). Therefore, the results show that in Soho, there is a strong 

relation between the street network’s integration, its visibility and the area’s permeability in relation to 

sexual crime counts.  

Urban conditions 

Narrow pathways and short lines of sight are also perceived as fear-inducing among women in urban 

spaces (*Hoch, 2018). In relation to the first one, a concentration of narrow pathways is found near 

Regent and Great Windmill Street (on the left side of the map, the most yellow part of the map). In both 

cases, multiple incidents of sexual violence were reported (52 and 35 cases). However, in contradiction 

with this street’s characteristics, Shaftesbury Avenue and other main streets such as Charing Cross, are 

wide and more than 300 counts of crimes were reported in these locations. In order to understand this, a 

boxplot with Soho’s street width and crime counts was generated. It results that the streets with more 

cases are 7.0-10.0m wide. Therefore, no association or logic between street width and offences can be 

found. 

Secondly, short lines of sight depends mostly on street length. Hence, a boxplot with street’s length and 

crime counts was produced (Figure 8). In congruence with the city scale, the higher count of violent and 

sexual offences were located in shorter segments (1-30m)., as seen in Figure 8.  

Another obstruction of visibility in urban spaces are trees and bushes. It is known that Soho is not an 

area with intensive greenery, it hosts three main green areas: St. Annie’s Church Park, Soho and Golden 

Square. The offences were tested with relation to green areas and most offences were unrelated to these. 

As seen, green areas proximity and segment width are not as important as segment length in relation to 

crime locations in this scale. 
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Figure 7 Above Boxplot of the visibility integration ranges and the crime counts, Below Visibility Integration 
Analysis with crime counts and. Author 
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Figure 8 Above Boxplot of Street length per segment versus offences and Below Map of Street length per segment. Author 
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Architectural  

In Soho, land uses are mostly restaurants (43%) and retail (35%), as seen in Figure 9. According to the 

figure, most violent and sexual offences are mostly related to retail buildings and not to bars and 

nightclubs as expected according to the global survey. Due to Soho’s leisure-oriented nature, theatres 

(2%), bars and pubs (10%) are also found frequently in the area. Nevertheless, there is not a direct nor 

evident relationship between the position of the violent and sexual cases. They are widespread not in 

relation to the building’s usage specifically. Also, a mapping of the gate-counting area shows where 

windows and doors are absent (Figure 9). Theatres in the area have long inactive facades, for example in 

Greek Street A and Wardour Street B, in six of these streets, high number of offences were registered.   

 
Figure 9 Above, Land use distribution and below inactive frontages (dotted lines) in Soho. Author 
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Perception of fear of street harassment in Soho 

“Harassment arrives in busy streets whereas I am really scared of quiet and small 

streets.” (Soho’s survey participant, 2018)  

 

Figure 10 Examples of results Soho’s survey. Author 
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Fear of street harassment was directly surveyed in Soho (Figure 10). In order to contemplate their 

perceptions a categorisation with the survey’s colours used was completed (red, orange and yellow). The 

participant’s evaluation of the streets pointed to multiple interpretations of fear of street harassment in 

the area. Nevertheless, the majority (65%) agreed that most integrated streets, such as Shaftesbury 

Avenue (70%) and Wardour Street (50%), are perceived as fear-negative. This is contradictory to the 

results of the city scale, integrated streets showed significant higher cases of sexual offences.  

In contrast with this, small alleys like Meard Street, were perceived as fear-inducing (80% orange and 

8% red). Greek Street, on the other hand, has fewer active frontages this could relate to its negative 

perception. Another area that was evaluated as fearful multiple times was Soho Square, which may be 

related to the perception that empty, closed parks and open spaces that can be fear-inducing. Old 

Compton Street was slightly (2%) more evaluated as fear-inducing, whereas others coloured it as fear-

negative (48%).  

5.6 Summary  

The main findings of the local scale are that, in Soho, males are more likely to be found on the streets. 

On the contrary of the city scale, sexual offences were more likely to occur in medium ranged integrated 

streets, but in line with that scale, they were found in the shortest segments. Furthermore, visibility graph 

analysis showed that sexual offences were more likely to happen in the less visibly integrated streets.  

The relation between the city network’s findings in Soho showed how a scenario of street harassment 

and an opportunity of a sexual crime is a combination of more than one variable. Therefore, Table 4 

illustrates a summary of the dependent and independent variables tested with the results of Soho survey. 

The perception of street harassment is provided by the Soho survey.  

Two examples of streets where multiple crimes are found and the outcome of their variables is as the 

findings of the scales showed are Shaftesbury Avenue and Wardour Street. Both streets are highly 

integrated and their street segment width is short. Nevertheless, they present variables that were ranked 

as fear-negative such as presence of children and high visibility.  

Streets that show the ideal scenario for street harassment and that were evaluated as fear-inducing in the 

Soho survey are Winnet and Romily Streets. They are spatially segregated, male dominated, short in 

length and width and their visibility is low. Greek street, on the other hand, shows the best scenario for 

a fear-negative experience: females and children in the street, visual permeability from the main streets. 

Nevertheless, they were perceived as fear-inducing in the Soho survey.  
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Table 4 Matrix of fear factors recorded in Soho. Author 

In conclusion, since the set of hypotheses of this scale was the following: 

• The more segregated the street, the more a violent and sexual crime can happen.  

• Men are expected to be found more than women moving on the streets.   

• Visibility relates to the crime counts, the less visible a street is, the more a violent and sexual 

crime can happen.  

In Soho, the first sub-hypothesis is rejected because the streets that presented the higher amount of violent 

and sexual cases were in a middle range of integration. However, the second one is accepted, men are 

the predominant users of the area (out of 30 streets, 28 were male-dominated on a weekday, and 28 on a 

weekend sample). Finally, the last one is also accepted because the analysis showed that sexual offences 

were more likely to happen in the less visibly integrated streets. 
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5  Discussion 

The most frequent scenario in a street segment of Central London is one to five sexual crimes. On the 

contrary, there are clusters where hundreds of cases have been registered. Why is there a correlation 

between violent crimes, locally integrated streets and short segments? One explanation is given by the 

routine activity theory (Cohen and Felson, 1974), is that the offender needs a location that is highly 

accessible but whose visibility is low, which leads to short segments as the best scenario. This can also 

be related to Kanes (1992) argument that any male stranger is seen by females as a possible threat. 

Statistics show that women are 90% of the victims of sexual crimes and 99% of the imprisoned for these 

type of crimes are males (Eurostat, 2015).  

Visibility is a condition of the environment that, as shown in the local scale, as seen in Soho’s analysis, 

affects the perception of fear. Hence, light design is an important suggestion to urban designers. Also, 

given the fact that women change their routes especially at night (Kanes, 1992) is a direct link to the 

perception of streets during this times as fear inducing. This was corroborated in Soho, where male are 

more present at night. In addition, the line of sight was also important, short lines of sight were perceived 

as fear-positive. 

In relation to visibility distance, in Central London the spatial configuration was tested with sexual crime 

data. It results that crime counts is inversely correlated to the length of the street segment. Furthermore, 

normalised integration in pedestrian scales is correlated with these offences. Hence, the hypothesis which 

predicted that the more segregated the street, the more a violent and sexual crime can happen, was 

rejected. The correlation with integrated streets follows the findings of other space syntax studies such 

as Mohammed and Van Nes (2017) and Tarkhanyan (2015), in relation to high streets. 

Soho, as Mort (1998) describes, has been historically an artistic, leisure-oriented and youth-related area. 

Given the number of tourists that visit the area, they could also be targeted as a victim. As seen on the 

global scale, nightlife related environments are perceived as fear-inducing, hence the land uses in the 

area can influence the likelihood of a violent crime happening. 

In this scale, NAIN 400m did not explain the crime counts: if the street is less integrated, fewer guardians 

are present and the likelihood of a crime may be higher. High integration and crowdedness are related. 

Therefore, movement flow is predominantly male in the gate-counted area, which can show how the rest 

of Soho behaves. Hence, if the area is used mainly by males, and they are highly perceived as fear-

inducing, it is explained partly why Soho is part of Central London’s high sexual crime clusters. 

In relation to the visibility conditions, the analysis showed that the more segregated visually the street 

more likely it was for a violent and sexual crime to happen. Nevertheless, these scenarios are not 

perceived in the personal surveys on site. 

Finally, this investigation followed an interrelation between the city and the local scale, but each one of 

them revealed different independent and as well as dependent results. There are inconsistencies between 

scales and the perception of a threat of sexual violence and a sexual crime itself. Though, Soho’s deeper 

analysis provided more answers and questions to the theme in hand. 
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6  Conclusions  

The starting point of this investigation was the fear of being harmed, psychologically or physically, 

among women in urban spaces. The first and most important conclusion is that, even though street 

harassment affects women primordially, men are also responsible and actors of a change in it. In this 

study, they participated in the global study, which grew into different analyses. Since research and actions 

on this problem is a social need, together with every other gender, more can be achieved. 

Violent and sexual crimes are the third most frequent crime in Central London. Hence, this study provides 

high value to the authorities and to London’s society in general because this methodology can be 

replicated in different areas of the city. Moreover, understanding these crimes will help many users and 

designers to create more welcoming and fear-negative environments for women, based on the conditions 

that have been found as fear-inducing in this study. 

The detailed study of Soho allowed testing the global abstract ideas and their relationships. These results 

can help policy and urban designers to know the specific factors that need to be addressed when 

designing. In addition, one important method learned from the study was contact and observe the actual 

usage of the area’s urban space in order to have an inner and personal perspective of the experience of 

walking these streets.  

Limitations 

On the city scale, the police gives an overview of anti-social behaviour and crimes of London, hence the 

information is provisional. In addition, their data reflect their activity, which is not equal in every street. 

Also, the location provided is on or near the exact location where the crime happened, so these locations 

are approximated.  

 The categories provided (burglary, drugs and others) include a wide range of sub-crimes on each 

category. The violence and sexual offences category comprises offences against the person such as 

common assaults, grievous bodily harm and sexual offences (Home Office and Police.uk, 2018). This 

means that physical abuses are combined with sexual ones and there is no description of which is which.  

Although there is a direct relationship between street harassment and sexual offences, some types of 

street harassment, as verbal abuse, are not stated as crimes and therefore, sexual crimes do not reflect 

street harassment scenarios. A differentiation between these concepts had to be stated in the investigation.  

The police data, the motivating reasons and the consequences of physical and sexual crimes are different, 

moreover after this investigation, it can be shown that the spatial configuration and conditions present in 

an environment can influence in the incidence of a crime and therefore, the division of these crimes 

should be made in order to continue the study. 

On the local scale, there were three main limitations. First, Open Street Maps data are not completely 

actualised and are sometimes incorrect. Gate counting and observations on site provide only a sample of 

the activity of the area: even though they were done constantly, they are still only an approximation of 
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the real scenario. Secondly, the sexual preference of the pedestrians counted was not taken into 

consideration, since it is not physically evident. Hence, some male dominance may be affected. Thirdly, 

in relation to the survey, it is not representative of Soho’s population, consequently it is a qualitative 

approach to the perception of fear in the area.  

Further analysis 

Different types of analysis that can be developed from this research. One example is the experiment of 

testing and recording the behaviour and reactions women have in urban spaces. Another analysis that can 

be followed is the visual perception of the fear of sexual crime, this was part of the pilot study of this 

investigation. Actually, a comparison between urban situations in London would be interesting to identify 

specifically which are the situations that women perceive as fearful in relation to street harassment. 

In conclusion, this investigation has provided the factors that combined characterise the fear women feel 

while walking in certain conditions. The understanding of this fear may be used to empower society to 

change urban physical aspects that give the opportunity for street harassment and sexual crimes. Only 

then, and with a social agreement of the importance of women’s equal freedom and enjoyment of the 

urban space, will changes be seen.  
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