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Abstract

Concern around personal safety is a significant factor in constraining women’s
access to and use of public space. One strategy presented to address this involves altering
the design of built environments. However, tension and controversy surround these
arguments in the literature on safety perception in public space. This study seeks to
explore whether the presence of three design interventions commonly cited in the
literature act to enhance or reduce perceptions of safety in public space, focusing on
women’s experiences in particular. Three design interventions are examined: public
toilets, solid walls, and graffiti removal. To test these interventions, an image-based
randomised control trial with 104 participants was conducted in 2018 in London (UK). A
series of control and treatment images simulating each design intervention was viewed
and ranked by participants according to perceived safety. The findings of this study

suggest that: the presence of public toilets does not affect perceived safety; eliminating
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graffiti has a weak significant impact on perceived safety; and removing solid walls leads
to significant improvements of perceptions of safety, with the effect being stronger for
women. These results suggest that to maximise investment effectiveness, urban design
and planning policies that aim to increase perceptions of safety should be evidence-based,
and need to integrate a gendered perspective. The presented technique could support
urban design processes by examining the safety-enhancement impact of proposed public

space interventions prior to their being rolled out.

Keywords: Public Space, Safety, Gender, Streetscapes; Urban Planning, Urban Design

Introduction

The ability to safely utilise the urban public realm has profound implications for
people’s wellbeing. A wealth of research (Anderson et al., 2017; Cattell et al., 2008;
Giddings et al., 2011) illustrates the benefits of public space utilisation including
strengthened social inclusion, reinforced feelings of belonging and improved mental
health. Studies also suggest that intensive use of public space can stimulate the local
economy by boosting tourism and recreational activities and thereby increasing property
values (CABE, 2004). Despite interest over recent decades in rejuvenating public spaces
to stimulate their use — notably in Europe, the US and Latin America — concerns around
inaccessibility and the exclusion of particular groups, among them women, from these
spaces remain largely unaddressed (Cattell et al., 2008; Soraganvi, 2017). .

According to Ratnayake (2013), concern for personal safety not only has a
detrimental psychological effect but also limits a person’s freedom and choice to move in
a public space, thus reducing its use. Women as a group feature prominently in the

literature on this subject, as it is argued that they face especially acute safety concerns
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when accessing public spaces and considering travel patterns. A large body of literature
documents gendered differences in uses of and travel patterns in the public realm.
Blobaum and Hunecke (1998) argue that women’s concerns of personal safety can result
in their exclusion from outdoor sport and leisure activities, contributing to decreased use
and a more muted city life. The perceived safety of a place may result in women altering
or altogether cutting out travel to places perceived as dangerous (Koskela, 1997; Gargiulo
et al. 2020). Concern for personal safety thus has often been found to preclude women
from full and meaningful inclusion in public spaces, thus limiting opportunities to
effectively reap the benefits to one’s wellbeing that come from accessing the public realm
(Blobaum and Hunecke, 2005; Thynell, 2016; Valentine, 1990).

One promoted strategy to tackle issues of perceived safety in public space is the
design and planning of the urban environment (Blobaum and Hunecke, 2005; Dymén and
Ceccato, 2012; Harvey et al. 2015; Gargiulo et al. 2020; Jorgensen et al. 2002). Valentine
(1990) argues that, particularly for women, “public environment can have an influence
on...perception of safety and hence on their willingness to use spaces and places” (p.301),
and so careful design and planning of public spaces should foster their use. A great deal
of research details the consideration of perceived safety when designing and planning
public spaces. Harvey et al. (2015) for instance, show how street skeleton - greenery,
alignments and continuity of buildings and building street ratios - all impact perceived
safety in public space, while Soraganvi (2017) argues that women are particularly
deterred by poorly designed urban public spaces such as those with poor lighting, empty
lots, lack of public toilets or inadequate signage.

While scholars argue for the importance of considering women’s perceived safety

when designing a space (Jiang et al. 2017), these concerns are often neglected in practice
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(Burgess, 2008; Greed, 2005; Parker, 2016). This is due in part to a lack of practical
evaluation tools and causal empirical evidence on their effectiveness in helping urban
planners and designers to operate. For example, a recent Systematic Reviews and Meta-
Analyses shows that while a range of built environment interventions have been
hypothesised to increase safety perceptions, few empirical studies have shown their
effectiveness, resulting in low-quality evidence owing to “possible confounders [involved
in] complex social interventions such as these” (Lorenc et al., 2013, p.2). There is little
evidence that widely used investment strategies such as improving street lighting or
installing closed-circuit television (CCTV) have a significant impact on increased
perception of safety.

In light of this evidence, we aim to assess the link between gender and perception of safety
in public spaces while addressing some confounding factors seen in correlational studies'. By
doing this, we provide a research strategy to test ex-ante the effectiveness of design interventions
to enhance perceived safety using photo-simulations. To do this, we designed an image-based,
randomised control trial (RCT) technique implemented through a purpose-built platform. We
collected data from 104 participants in London (UK) in 2018 that stated their perceived safety of
a series of control and treatment images representing three urban planning interventions in a public
space: building public toilets, removing solid walls and removing graffiti. Through this
experiment, we generated reliable estimates of whether these urban interventions have an impact
on perceived safety in public space and whether there are differences between women and men.

The contribution of our paper is threefold. Firstly, we test the effectiveness of three

widely promoted public space interventions on perceived safety on a sample of participants in

' For example, unobservable variables such as an individual’s personality traits might influence their
perception of safety in a public space. In contrast, an Image-Based RCT technique balances observable and
unobservable covariables of individuals rating control and treatment images, making groups comparable.

4
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London, providing evidence to promote designs that enhance safety perception in public space.
Secondly, we present an explicitly gender-focused piece of work that adds evidence to the
existing urban research on the relation of women’s safety perception to the built environment.
Finally, by conducting this study, we present a RCT methodology based on photo-simulated
scenarios that urban researchers and practitioners could use as a low-cost technique for testing
the impact of urban interventions on the perceived safety of a public space before they are ruled
out.

In the next section, we present an overview of the relevant literature on public
space and gendered perceptions of safety, detailing the three design interventions assessed
in the study. This is followed by a methodology section covering the main considerations
for the image-based RCT. We then present our findings with a focus on the gender
difference in safety perception. Finally, we conclude with a discussion of the

generalisability, limitations, and policy implications of this study.

Literature review

Public space: gender inequality by planning and design

There is increasing evidence that access to and participation in public space? can
offer a range of social, emotional, and psychological benefits (Anderson et al., 2017;
Cattell et al., 2008; Garcia-Ramon et al., 2004; Giddings et al., 2011; Mehta, 2016).
Authors underline that the use of public space helps to build a sense of community by
facilitating encounters and shared interactions, and promotes mental and physical health

(Andersen et al., 2017; Cattell et al., 2008, Francis et al. 2012; Gargiulo et al. 2020;

2 Used interchangeably with “public realm” in this paper.
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Luymes and Tamminga 1995). Studies have also linked the active use of and participation
in public spaces with lower levels of exclusion and isolation. Sauter and Huettenmoser
have even proposed that “public space is one of the crucial elements in any society for
the social, cultural, economic and political inclusion of its members” (2008, p.68).

Nevertheless, the benefits of using the public realm are not equally shared among
members of society, as certain social groups have difficulty accessing or are explicitly
excluded from public space due to their gender, age, ethnicity, abilities, economic
backgrounds or citizenship status (Cattell et al., 2008; Garcia-Ramon et al., 2004:
Jaabareen et al 2019; Williams et al. 2020). On the one hand, socioeconomic inequalities
are built into spaces through design and planning. Low-quality public spaces tend to
agglomerate in low-income areas, while socioeconomic spatial sorting means that
vulnerable groups, such as female-headed households, are often found to “bear the brunt
of poor environments” (Cavanagh, 1998, p.172; see also Williams et al. 2020). Since
studies show that the quality of public space is related to the intensity of its use, vulnerable
groups are disproportionately impacted by poor quality public space due to limited
choices in where they live and work, and how they travel. (Garcia-Ramon et al., 2004;
Jorgensen et al. 2002). On the other hand, exclusion from the public realm might also
result from the lack of diversity consideration in urban planning. Theoretical and
empirical studies show that poor urban design and planning of public spaces can serve as
a powerful form of exclusion, deterring people from not only accessing public spaces but
from navigating them with dignity and without fear (Chiodi 2016; Gargiulo et al. 2020;
Luymes and Tamminga 1995; Whitzman 2013).

A vast body of literature recognises that design and planning do not take into

account women’s uses of and experiences in public space, even though they differ
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considerably from those of men (Burgess, 2008; Greed, 2005). These differences can be
illustrated, for instance, by comparing distinct mobility patterns in cities by gender.
Feminist scholars argue that broader structural factors can disproportionately affect
women’s movement patterns and experiences in cities around the world (Hanson, 2010;
Beebeejaun, 2017; Chant, 2013). Women, for instance, are disproportionately responsible
for caring and domestic duties and are overrepresented in part-time work. This results in
women having more complex daily movement patterns and ultimately spending more
time in public space than men (Levy, 2013; Garcia-Ramon et al., 2004; Whitzman, 2013).
Generally, these considerations are not taken into account in urban planning, which
instead bases its modelling methods on the male breadwinner’s daily trajectory of “home—
work—home”. Current transport planning models thus find a failure to reflect “trip-
chaining” travel patterns more common amongst women, such as “home—childcare—
grocer—home—work—childcare—home” (Burgess, 2008; Greed and Johnson, 2014).
Authors also argue that, due to having less access to private cars, women are more likely
to walk or take public transport than men (Greed and Johnson, 2014; Whitzman, 2013).
As a consequence, women may be exposed to encounters with strangers and therefore be
significantly more concerned about safety when travelling (Thynell, 2016).

These analyses underline how planning and design reinforce gender inequalities.
Investigating women’s movements in and access to public space through the context of
broader power structures highlights the need to consider and advance methods for the
inclusion of women in the design and urban planning of public space (Cavanagh, 1998;

Listerborn, 2015)°.

31t is also important to include an intersectional perspective as, for instance, women who are older,
disabled or using a pram might have very different experiences navigating the same spaces as younger,
able-bodied women without children (Whitzman, 2013; Gargiulo et al. 2020).
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Women’s perception of safety in public space

A key factor credited in shaping women’s movement in public spaces is fear of
violence. Cavanagh (1998, p.169) argues that concern over personal safety profoundly
shapes women’s lives and will “largely determine when and where women will go”.
However, concerns of safety cannot be fully tackled simply by addressing crime — there
is now robust evidence showing a lack of relationship between crime rates and perceived
safety (Romer et al., 2003). A neighbourhood, for instance, can experience a reduction of
crime over time while the perceived safety of its community remains unchanged. Notions
of women’s safety thus move beyond merely the “absence of violence” to meaningfully
integrating women'’s perceived freedom and confidence in moving through and accessing
public space without fear (Shaw et al., 2013).

Studies have shown that women feel less safe than men in public space, displaying
a range of hypotheses for this. The vulnerability hypothesis argues that perceived safety
is the product of an individual’s conception of their own vulnerability to victimisation
(Baur, 2007). Compared to men, women’s physical and social vulnerability results in a
greater perception of risk in the built environment (Skogan and Maxfield, 1981). Indeed,
studies show that women’s susceptibility to “harassment and (sexual) violence, including
staring, groping, remarks and stalking as well as assault” (Whitzman, 2013, p.39)
contribute to feeling less safe in public than men, regardless of reported crime rates (Pain,
1997; Warr, 1984). Conversely, the emotional gender-stereotypes hypothesis postulates
that while women are encouraged to express their emotions, men are expected to repress
these feelings, including fear (Sutton and Farrall, 2005). Men are taught to play a

protective role and to believe that physical strength can prevent them from becoming
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victims of crime. This can lead to a tendency to minimise their fear and the risk of
victimisation in a public space (Tulloch, 2000).

Existing correlational evidence explores the differing perspectives of men and
women on the implementation of safety interventions in public space. For example,
Yavuz and Welch (2010) indicate that the presence of cameras in public transit stations
increases the perceived safety for both genders, with an impact notably higher in men. A
UK study shows that while men can feel unsafe in the presence of groups of men, women
can feel unsafe in the presence of a single man, with the reasons being gendered concerns
of violence and sexual assault, respectively (Crime Concern, 2004). Research has also
shown that women are more likely than men to avoid walking in dark public spaces, and
to feel less safe in degraded or isolated spaces or from signs of uncivil behaviour such as
vandalism or graffiti (Crime Concern, 2004; Yavuz and Welch, 2010; Gargiulo et al.
2020) and prefer to drive or take a taxi rather than walk (Atkins, 1989). This evidence
suggests that policymakers should seriously consider a gendered perspective when
planning public spaces if seeking to maximise perceived safety (Blobaum and Hunecke,
2005; Pain, 1997; Valentine, 1990).

Despite the valuable work of the researchers noted above, such feminist
perspectives remain peripheral to mainstream urban research and planning (Parker, 2016)
while evidence remains correlational. As such, our study seeks to strengthen this body of
work by offering causal evidence in support of the gendered nature of perceived safety in
public space and practical methods to introduce a gendered lens in urban research and

planning policy.

Focusing on interventions in the built environment
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Several theories describe the potential mechanisms through which the built
environment could impact perceived safety, leading to various urban design and planning
strategies to address concerns of safety. Here we assess the impact of three theory-driven
interventions commonly debated in the literature (Austin and Sanders, 2007; Beebeejaun,
2017; Greed, 2016; Chiodi, 2016; Jacobs, 1961): (1) the provision of public toilets based
on feminist theories of women’s restricted mobility, (2) the elimination of solid walls
grounded in the “eyes on the street” theory of passive control, and (3) the removal of
graffiti founded on the “broken windows” theory of stopping signs of disorder from
spreading. * There are, however, many tensions and gaps in the literature surrounding
these interventions, allowing for a valuable study to assess their impact on perceived

safety.

Public Toilets

Accessible and adequate public toilet provision in public space has been
underlined as a key gendered issue affecting women’s mobility and safety (Beebeejaun,
2017; Greed, 2016).

Inadequate toilet provision can serve to restrict the mobility of women in the
public realm, as they tend to require access to toilets more often than men. Studies show
that women generally urinate more frequently and may require increased toilet use for

reasons related to menstruation, pregnancy or menopause (Greed, 2016), in addition to

4 While there are many other theories- and practice-driven interventions that could be tested, we have
selected these interventions for three reasons. First, these interventions correspond to potentially
competing, theory-driven strategies to transform the built environment in order to enhance safety
perceptions. Second, there are divided opinions about their impact in the literature (graffiti, public toilets,
and solid walls), so testing their effectiveness contributes with empirical evidence to the ongoing academic
and practitioner debates. Finally, all of the three selected interventions are commonly present in London,
and therefore they look like reasonable photo-simulated scenarios to participants.

10
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their prevalence as carers for vulnerable groups such as the elderly, children and people
with disabilities (Afacan and Gurel, 2015). Research also shows that women are more
frequent public transport users, often accompanying children or elderly family members
(ibid.). As a result, a lack of provision in quantity and quality of toilets may restrict
choices of routes and destinations for women.

Increased attention is being drawn to the link between public toilet provision and
women’s safety. In 2011, United Nations Women (UN-Women) argued that women’s
safety is compromised when female public toilets are situated in covert, poorly lit areas,
and when men’s public toilets open directly onto sidewalks (UN-Women, 2011). This
report states that “better situated and maintained public toilets can go a long way in
preventing sexual harassment of women” (p.7). It can thus be argued that adequate toilet
provision and design help to increase women’s perceived safety and, therefore, their
participation in the public realm (Afacan and Gurel, 2015).

We seek to gain greater insight into how public toilets impact perceived safety,

particularly for women.

Solid Walls

A common strategy to promote safety is to establish an urban environment that
ensures greater visibility of the public space, or allows for more “eyes on the street”
(Chiodi, 2016). The frequently cited “eyes on the street” theory originates from
sociologist and urban planner Jane Jacobs who suggests that more people, or “eyes,” serve
as a form of informal surveillance. By extension, it is argued that this increases the
likelihood of witnesses and bystander intervention, thereby reducing crime and increasing

perception of safety (Chiodi, 2016; Jacobs, 1961; Sweet and Escalante, 2010; Scott et al.
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2008). Interventions to promote more “eyes on the street” have included the strategic
placement of windows and entrances, the redesign of green spaces and the removal of
solid walls or similarly large obstructions to public space visibility (Chiodi, 2016; Cozens
etal., 2015). UN-Women (2011) also cited improved visibility, informal surveillance and
“eyes on the street” as essential strategies to establish safer cities for women.

Despite its popularity, Jacobs’ theory and similar approaches have received
criticism, mainly due to a lack of causal evidence on the reduction of crime rates or
improved safety perception through purposeful design (Anderson et al., 2013).
Notwithstanding these critiques, correlational research and safety audits have
demonstrated that people, particularly women, tend to feel less safe in closed-off, isolated
areas, and often feel safer in well-maintained spaces that have more people, higher levels
of activity and non-enclosed vegetation settings and are in streets lined with houses,
shops, restaurants and windows (Cattell et al., 2008; Gargiulo et al. 2020; Harvey 2015;
Jorgensen et al. 2002; Mehta, 2014; Sandberg and Ronnblom, 2015).

We seek to add to causal evidence in determining whether or not improved

visibility on the streets does indeed influence perceptions of safety in urban public space.

Graffiti

A number of studies have argued that graffiti can lower perceived safety by
increasing fear of crime (Austin and Sanders, 2007; Mehta, 2014; Rader et al., 2012).
These arguments draw from Wilson and Kelling’s “broken windows” theory, which
posits that vandalised, neglected and poorly maintained areas provide clues to criminal
activity in the area and show that residents care little about the social or physical condition

of their neighbourhood (Wilson and Kelling, 1982). Graffiti, in this context, is argued to

12
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indicate neighbourhood incivilities and a neglected urban environment, enhancing public
fear and, therefore, concerns of safety (Adu-Mireku, 2002). Similarly, some gender-
sensitive urban planning research has suggested that removing graffiti will specifically
improve women’s perceptions of safety (UN-Women, 2011; Valentine, 1990). “Tough
on graffiti” policy approaches have thus been popular amongst many local governments,
particularly in the UK (Vanderveen and van Eijk, 2016, pp.109).

Nevertheless, researchers have questioned this approach and its theoretical
underpinnings, finding more nuance in the public’s view of graffiti. Research has
illustrated how people’s perceptions of graffiti can differ vastly. It may be deemed as
offensive or fear-inducing, welcomed as a form of art or condemned as a crime (Shobe
and Banis, 2014). Indeed, graffiti consists of a variety of forms, ranging from smaller tags
to large-scale street art, and these different forms may be regarded and valued differently
(Austin and Sanders, 2007; Vanderveen and van Eijk, 2016).

We explore whether removing graffiti, specifically tags, from the urban landscape
could be considered a useful strategy to help promote perceived safety, particularly

among women.

Photosimulation and perceptions of safety in the built environment

Photo simulations, a technique that involves manipulating photographs to recreate
changes to the built environment, has been widely used to understand people's preferences
in urban planning and environmental psychology research (Jorgensen et al., 2002; Kuo,
Bacaicoa, & Sullivan, 1998; Rodiek & Fried, 2005). It has been often used to study the
impact of landscape changes, for example, the effect of river restoration on the

satisfaction of individuals’ needs (Junker & Buchecker, 2008), the influence of
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architectural design on adult's satisfaction with care home facilities (Cerina, Fornara, &
Manca, 2017), or the effect of including car parks and natural elements over residents'
preferences of commercial strip developments (Sullivan & Lovell, 2006).

A specific body of research uses photo-simulations to study the impact of built
environment transformations on perceived safety. A number of studies focus on the effect
of different types of green infrastructure on perceptions of safety, finding positive effects
(Jiang et al. 2017, Kuo et al. 1998, Navarrete-Hernandez & Laffan 2019). A few studies
have specifically utilized photo-simulation to assess urban environment transformations'
impact on gendered perceptions of safety. One of these exceptions is Jian et al. (2017)
whose study simulates improvement of alleyways, showing that assigning both urban
functions (e.g. cafes or bike parking) and vegetation contributes to closing the safety
perception gap between men and women. Jorgensen et al. (2012) use the presence or
absence of people in photos of public parks to show that perceptions of safety increase at
a higher rate for men than women. This body of literature demonstrates that photo
simulation can be used to understand people’s preferences for urban environments and,
particularly, perceptions of safety. In this study, we use photo simulation to inform the
design of public spaces that enhance perceptions of safety, notably for further inclusion

of women in public space.

Empirical strategy

Study design
To test the impact of these design interventions on perceived safety, we

conducted an experiment to compare participants’ perceptions of different urban spaces
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using computerised photo-simulations. We used an online platform, Urban Experiment

(www.urban-experiment.com), to collect a data sample of 104 individuals walking in

open streets in the London School of Economics (LSE) campus in 2018. Participants
were presented with a series of six randomly assigned public space images, either
control or treatment (with or without the incorporation of a safety-enhancing urban
design or planning intervention, respectively), then rated them according to how safe
they would feel walking alone in the presented public space. As with any RCT, this
means that our results have strong internal validity, however, they should not be
extrapolated to the larger population of London residents.’

The images were modified to represent three types of urban space interventions: 1) the
introduction of public toilets; 2) the elimination of continuous solid walls from a street,
and 3) the removal of graffiti. To obtain comparable pairs of images, we modified the
control and treatment images to maintain consistency of all relevant features (cars,
people and weather, among others) excluding the intervention being tested. We then

obtained six pairs of images equal in all components, save for the treatment (Figure 1).

Figure 1: Photographic Simulations

5 As we collected data from passers-by and volunteers near LSE, the sample of participants contains
observable and unobservable characteristics that differ from the general London population. Therefore,
the conclusion of this study applies to the sample and cannot be extrapolated to other populations directly.
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TYPE OF CONTROL TREATMENT
INTERVENTION

1. Graffiti
(Small Size Tag)

2. Graffiti
(Large Size Tag)

3. Public Toilets
(Small size)

4. Public Toilets
(Large size)

5. Blind Wall
(Social Housing)

6. Blind Wall
(Terrace Housing)

Sampling method

We installed a stand outside the LSE Library over the weekday period of July
16-20, 2018. We approached potential participants and asked them to participate in a
six-minute experiment. We did not offer monetary compensation or rewards. Volunteers
completed a registration questionnaire requiring their socioeconomic information, read

an experiment protocol and signed an informed consent form. Participants were
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instructed to imagine themselves walking in the location shown in each image and to
state their perception of safety on a scale from 1 (not at all safe) to 10 (very safe). Each
participant saw a series of six randomly allocated full-screen images.

We selected this in-field experimental approach for two reasons. Firstly,
conducting the study not in a laboratory but instead in a more natural setting can help to
relax participants, potentially encouraging them to respond more authentically (Cheung,
2017) yet retain “the key experimental feature [of]...random assignment important for
inferences of causality” (Pager, 2007, pp.109). Secondly, approaching participants ‘in-
the-field’ is a strategy commonly used in urban planning and design and thus replicable
in this setting (Navarrete-Hernandez and Laffan, 2019).

To ensure that covariates were balanced among control and treatment groups, we
used an automated, dual-randomisation process. Firstly, we randomised the order of
each pair of images presented. This allows controlling for any possible spillover effect
that might affect participants' responses from one image to the next. Secondly, for every
pair of images, we randomly assigned whether a control or treatment image would be
seen. This allowed for the balanced assignment of covariates between the control and
treatment groups. We conducted balance tests for each type of intervention to determine
whether systematic differences were observed by gender, age, ethnicity, disability,
employment status, educational level and order of image appearance. Across twenty-one
conducted tests, none were significant at the 5% level, indicating a successful

randomisation (output tables available on request).

Data set
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To perform our analysis, we use three sources of data: 1) background
characteristics; 2) measures relating to the experimental conditions; and 3) participants’
perceptions of safety. The socio-demographic data collected from participants’
questionnaires provided information on gender identity, year of birth, ethnicity, student
status and educational level. Descriptive statistics of participants are presented in Table
1. The second source of data collected was the experiment conditions of each image,
including treatment status, order of appearance and the date of the test. The participants’
declared perception of safety from 1 to 10 for each image is the dependent variable in

the study.

Table 1: Descriptive statistics

. Mean S.D. Min. Max.
Variables
Gender (Female) 0.5 0.502 0 1
Birth Year 1993 5.111 1960 2000
Educational Level (University Degree or 08 0403 0 1
Above)
Disability (Yes) 0.04 0.195 0 1
Student Status (No) 0.19 0.396 0 1

Empirical strategy

The purpose of this experiment is to test whether three selected interventions
affect people’s perceptions of safety, and how this varies with gender. To analyse this,
we use random intercept models with fixed effects at the image level. We include the
random intercept to account for the presumption that each participant might have a
unique predisposition to feel safe. We include an image’s fixed effects to control for

each image’s average safety rating. The models take the following form:
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(1) Perception;j=pi Treatmenti+f,Imagei+U;+E;

where Perception; is the declared perception of safety of participant j for image 1i.
Treatment is a dummy variable equal to one if the ith image contains a public space
intervention (treatment) and 0 otherwise (control). B, the Average Treatment Effect, is
the central coefficient of interest which captures the impact of the interventions on

participants’ reported safety. Image; is an image fixed effect for the ith image. Uj is the

random intercept associated with the jth individual. E; is the error term.

We analyse the impact of design and planning interventions in the following
ways. Firstly, we run EQ.1 at an aggregate level to estimate the overall impact of
selected interventions on participants’ perceived safety. Following that, we run EQ.1 on
the three subsamples to test the impact of each intervention type. Finally, we run EQ.1

in gendered subsamples to explore the impact of interventions by gender.

Robustness checks

We examine the robustness of results by running EQ.1 with and without control
variables (EQ.2). Control variables include a respondent’s socio-demographic
characteristics (gender, age, educational level, disability and employment status) as well
as two study conditions: the time and day of the response. The model takes the

following form:

(2) Perception;j =1 Treatment; +B2Image; +P3Xi; +U; +Ej;

The model takes the same form as EQ.1 with the exception of X;; which contains the
demographic variables for participant j and study condition measures for image 7.
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Results
General findings for all participants
In this section, we study perceived safety by all genders in public space. We
perform two analyses with the aim of understanding: 1) whether interventions have their
desired impact on perceived safety; and 2) which, if any, of the three explored

interventions are most effective.

Are safety enhancement interventions effective?

As Figure 2 shows, on the whole, the incorporation of these interventions
significantly enhances participants’ perceptions of safety. As shown in column 1 of
Table 2.A (see Appendix), using the full pooled sample, design interventions
significantly increase perceived safety in public space (estimate=0.415, S.D.=0.146,
p=0.005), while column 2 shows that the consideration of socioeconomic and

experimental condition controls has no substantial impact on the estimates.

Figure 2: Impact of Safety Enhancement Interventions (All Interventions)
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Note: Regression results are plotted with and without controls. Each point represents the average
treatment effect compared with images with no interventions. Capped spikes represent 95% confidence

intervals. *** p<0.01, ** p<0.05, * p<0.1, n.s no significant.

Which safety enhancement interventions are effective?

Figure 3 illustrates the change in the participants’ safety perceptions following
each of the three types of interventions. As Table 2.B (columns 1 and 3) indicates, we
find a positive, though statistically insignificant, increase in perceived safety for
removing tags (estimate=0.297, S.D.=0.331, p=0.370) and building public toilets
(estimate=0.258, S.D.=0.280, p=0.357). As column 5 in Table 2.B shows, the removal
of solid walls is the only intervention that has a statistically significant impact on
enhancing perceived safety (estimate=0.900, S.D.=0.273, p=0.001). As shown in
columns 2, 4 and 6 in Table 2.B, these results remain stable with the addition of

controls.

Figure 3: Impact of Safety Enhancement Intervention (By intervention type)
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Note: Regression results are plotted with and without controls. Each point represents the average
treatment effect compared with images with no interventions. Capped spikes represent 95% confidence

intervals. *** p<0.01, ** p<0.05, * p<0.1, n.s no significant.

General findings by gender

The following subsection explores how findings varied depending on a
participant’s gender identity. To assess this, we break the interventions down by gender
and intervention type. We perform three different data analyses to determine: 1)
whether overall perceived safety in a public space varies by gender; 2) whether the
impact of interventions varies by gender; and 3) the most effective interventions for

each gender.

Gendered perception of safety
We first run an exploratory analysis to test the hypothesis that public space is

perceived differently by women and men. For this, we analyse participants’ perceived
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safety level for images containing a typical London street landscape, i.e. without any
toilets, graffiti or significant solid walls.® Figure 4 displays the differences between
women and men (baseline) on their public space safety perception, pooling all without
intervention images. The results suggest that on average, women and men feel equally
safe viewing the control images that represent a typical London street landscape. As
column 1 in Table 2.C (see Appendix) shows, perceived safety of female participants is
marginally less than that of male participants, with the difference being statistically
insignificant (estimate=-0.638, S.D.=0.362, p<0.860). As column 2 in Table 2.C shows,
this result is robust with the addition of eight controls.

Figure 4: Gendered Perception of Safety Without Interventions
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Note: Regression results are plotted with and without controls. Each point represents the average
treatment effect compared to men’s safety perception score. Capped spikes represent 95% confidence

intervals. *** p<0.01, ** p<0.05, * p<0.1, n.s no significant.

6 We run the regression using safety perception ratings for images 1. B, 2.B, 3.A, 4.A, 5.B, and 6.B in
Figure 1.
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These results are consistent throughout the analysis of control images for each
type of intervention. As Figure 5 indicates, we do not find significant gendered
differences in perceived safety of non-intervened street images for any of the tested
typologies (absence of tags, absence of public toilets, and absence of solid walls). As
columns 2, 4, and 6 in Table 2.D indicate, these results are robust with the addition of
control covariates.

Figure 5: Gendered Perception of Safety Without Interventions (by Interventions Types)
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Note: Regression results are plotted with and without controls. Each point represents the average
treatment effect compared to men’s safety perception score. Capped spikes represent 95% confidence

intervals. *** p<0.01, ** p<0.05, * p<0.1, n.s no significant.

Intervention type findings by gender

Does the effectiveness of safety enhancement interventions differ by gender?
Figure 6 indicates that the tested urban planning interventions have a significant

positive impact on perceived safety for women (estimate=0.572, S.D.=0.215, p< 0.008)
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whereas the increase for men is smaller and not statistically significant (estimate=0.238,
S.D.=0.205, p<0.247). The estimated impacts on perceived safety remain stable with

the incorporation of controls; see Table 2.E in the Appendix for more details.

Figure 6: Impact of Safety Enhancement Interventions by Gender (All Interventions)
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Note: Regression results are plotted with and without controls. Each point represents the average
treatment effect compared with images with no interventions. Capped spikes represent 95% confidence

intervals. *** p<0.01, ** p<0.05, * p<0.1, n.s no significant.

Which safety enhancement interventions are effective?

Figure 7 shows the impact of the three studied street interventions on women’s
perception of safety in public space. As Table 2.F indicates (column 1), there is a strong
increase in female participants’ perceived safety by removing solid walls facing streets
(estimate=1.136, S.D.=0.329, p<0.001). As columns 3 and 5 in the same table show, the

removal of street tags has a significant positive impact on female participants’ perceived

25


https://www.sciencedirect.com/science/article/pii/S0169204618310107#t0035
https://www.sciencedirect.com/science/article/pii/S0169204618310107#s0100

527

528

529

530

531

532

533

534
535
536
537

538

539

540

541

542

safety (estimate=1.084, S.D.=0.207, p=0.039), while the addition of public toilets to

public space has a positive, yet not significant, impact (estimate=0.201, S.D.=0.207,

p=0.672). As columns 2, 4 and 6 in Table 2.F indicate, with the addition of controls, the

results for the addition of toilets and removal of solid walls remain stable, while the
results for the removal of street tags become weakly significant (p=0.071).

Figure 7: Impact of Safety Enhancement Interventions for Women (by Intervention
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intervals. *** p<0.01, ** p<0.05, * p<0.1, n.s no significant.

Baseline

Figure 8 illustrates the differences in male participants’ reported perceptions of

safety before and after the incorporation of the three interventions. As Table
2.G (columns 1, 3 and 5) indicates, the removal of street tags has a negative impact,

(estimate =-0.458, S.D.=0.358, p=0.241) while the addition of public toilets

26


https://www.sciencedirect.com/science/article/pii/S0169204618310107#t0025

543

544

545

546

547

548
549
550
551

552

553
554

555

556

557

558

559

(estimate=0.348, S.D.=0.304, p=0.251 ) and removal of solid walls (estimate=0.652,
S.D.=0.420, p=0.120) have a positive impact on perceived safety. However, none of the
changes are statistically significant. As shown in columns 2, 4, and 6 of Tablet 2.G, the
estimated impact on perceived safety remains stable with the addition of controls.

Figure 8: Impact of Safety Enhancement Interventions for Men (by Intervention Type)
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Discussion

The central objective of this study is to provide a research tool to test ex-ante the
effectiveness of design interventions to enhance perceived safety using photo-
simulations. In doing so, this work adds to causal evidence on the relationship between

three urban interventions and gendered safety perceptions. This image-based technique
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has enabled us to produce a priori evidence of the expected impacts of proposed design
and planning interventions.

Overall, the findings of this study suggest that certain design interventions can
have a significant impact on enhancing perceived safety, and also highlight the
differences of these impacts by gender. When considering the entire sample, urban
interventions have a positive and statistically significant impact on perceived safety in the
public space. Separating the results by intervention type, we find that although each
intervention have a positive estimate, we only find a significant impact for the removal
of solid walls This finding supports the component of Jacob’s “eyes on the street” theory
that people feel less safe in areas containing potentially isolating structures, such as solid
walls and visibility-reducing barriers (Sandberg and Ronnblom, 2015). Conversely,
people feel safer in spaces containing rows of housing that line streets with windows
(Chiodi, 2016).

When assessing the treatment by gender, we can observe gendered differences in
these impacts. Typical streets without interventions showed no difference in perceived
safety by gender. When analysing all interventions by gender, we found that perceptions
of safety only increase significantly for women. This suggests that, although there may
not be a systematic difference in perceived safety by gender in a typical public space,
women are more sensitive to improvements in public space. Overall, these findings
support feminist theories of the gendered nature of safety perception in public space,
and that a gendered approach to urban design and planning is needed to close this gap
(Burgess, 2008; Soraganvi, 2017; Valentine, 1990).

In further analysis, we assess perceived safety by type of intervention and

gender combined. We found that removing solid walls significantly increases perceived
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safety for women only, while eliminating graffiti is shown to have a similar positive
effect, although weakly significant. For men, interventions have no significant impact
on perceived safety. This finding supports claims that more isolated streets — with fewer
opportunities for surveillance and bystander intervention — make women feel more
unsafe than men in the same location; a gendered interpretation of the “eyes on the
street” theory. When considering the removal of graffiti, the results should be taken
with caution. While our study suggests that the presence of graffiti has a negative
impact on perceived safety for women, research does also indicate that tags, as used in
this study, are often reported to be the least popular type of graffiti (Shobe and Banis,
2014). Therefore, other graffiti typologies, such as murals, may not be wholly perceived
as a negative feature of public space (Vanderveen and van Eijk, 2015).

Our research did not find evidence that the addition of public toilets increases
perceptions of safety. As such, we cannot conclusively solve the ongoing debate over
whether the addition of public toilets improves perceived safety, thereby facilitating
women’s increased movement in public space (Afacan and Gurel, 2015).

This study is not without its limitations. The current findings correspond to a
convenience sample of passers-by in a street within a London university campus.
Subsequently, this study incorporates a large proportion of students and young adults,
and was carried out in an affluent area of London, in Summer. As such, results cannot
be extrapolated to other population groups or other seasons of the year. Similarly, the
category of “women” is not invariable but nuanced and complex, given the multifaceted
identities of women (Crenshaw, 1989). While there is no a priori reason to believe the
recorded effects would show opposite outcomes or disappear in other samples, they may

vary when considering an intersectional perspective, including factors such as ethnicity
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(Dymén and Ceccato, 2012; Sandberg and Rénnblom, 2015). In future, we plan to
collect a larger sample with a diversity of ethnicities, allowing us to identify any effects
that these variables may have on our findings.

A further consideration is the exposure of participants solely to photo-visual
landscapes. Research shows that the interaction of visual and audial stimuli can enhance
people’s perceived emotions (Annerstedt et al., 2013). Furthermore, photo stimuli
provide a non-immersive environment compared to video and virtual reality
technologies. Environmental factors such as temperature, observers’ point of view, or
the scent of a place all impact people’s experience of public space, and therefore can
interact with visual factors to either enhance or diminish these results. However, we
selected an image-based method for three reasons. First, this method is affordable, thus
it can be implemented by urban designers and planners in developed and developing
countries alike. Second, it provides insights into the impact the built environment has on
one of the most important senses used to navigate urban space: the visual sense. Finally,
photo-simulations' ratings produce a conservative, lower-bound estimate of the impact
of visual changes of an urban landscape, rendering it a reliable tool for decision making.
This is because if we find significant results with low visual stimuli, we expect to obtain
larger estimates through more immersive methods or in reality. Furthermore, research
shows that perceived safety does not differ significantly between static images and more
immersive media representation (Rosseti and Hurtubia, 2020).

A final restriction of the study is the limited number of images. Although in this
experiment we measure the impact of urban interventions on people’s perceptions of
safety while holding constant other image elements (e.g. people, cars, vegetation and

lighting), we cannot test the contextual impact of where an intervention is placed.
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Further studies should, therefore, test an intervention in different urban contexts to
understand the robustness of results across city contexts.

The methodological approach presented in this study has the potential to feed a
gendered perspective into everyday urban design and planning in public spaces. An
image-based RCT could be incorporated, for example, into urban regeneration strategies
that test - through participatory processes - the impact of different design prototypes and
separate results by gender in order to ensure that women’s perceptions of safety are
considered. Moreover, by associating geotagged coordinates with the images, this
technique could be used as a planning tool to identify the location of urban spaces that
women perceive as unsafe, and then to rapidly prototype and test interventions at minimal
cost. Conducting this type of experiment, along with follow up interviews, could provide
researchers with insights into what works to increase women’s perceptions of safety, and
also why this is the case and what are the mechanisms at play. Finally, running this type
of image-based RCT using a more representative sample could increase the external

validity of this type of study.

Conclusion

This study explores whether urban design and planning interventions in public
space have an impact on perceived safety and whether the results vary by gender. By
doing so, we contribute — with causal evidence — to the existing literature on gendered
theories of the urban public realm, while also offering a practical methodological tool to

incorporate a gender-attentive approach in everyday urban policy and research. This
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tool allows researchers and practitioners to identify effective design and planning
interventions to enhance perceived safety amongst women.

Despite limitations, the study provides further evidence that strengthens existing
theories of gendered differences in public space. While feminist or gender-focused
approaches to urban design and planning practice remain at the margins (Parker, 2017;
Burgess, 2008), this study's findings provide clear evidence to support the efforts to
adopt a gender-sensitive approach to create safe and inclusive built environments.
Although our study provides insights into the gendered perceptions of safety in public
space, our sample was primarily young, non-disabled, highly educated students. Further
studies casting a broader sample can investigate if perceptions of safety differ not only
for women of different ethnicities but also for older women, carers, and women with
disabilities. Applying the presented research tool with an intersectional approach can
then help to design built environments that better serve all women considering their
differing identities.

When planning and designing the urban environment, consideration of the needs
of women alone will not solve the deep-rooted issues of gender inequality and violence
against women in public space (Burgess, 2008; Listerborn, 2003; Sandberg and
Ronnblom, 2015). However, it is a necessary step for the inclusion of women on equal
grounds in the public realm (Beebeejaun, 2017). As feminist scholars have argued,
thoughtful gender-attentive planning can play an essential role in helping to design a
built environment where women feel the freedom and confidence to move through and
access public space without fear (Levy, 2013). In this way, they may better experience
the advantages and rewards associated with their inclusion and participation in urban

life.

32



679

680

681

682

683

684

685

686

687

688

689

690

691

692

693

694

695

696

697

698

699

700

701

702

References

Adu-Mireku, S. (2002). Fear of crime among residents of three communities in
Accra, Ghana. International Journal of Comparative Sociology, 43, pp.53-
169.

Afacan, Y., & Gurel, M. (2015). Public Toilets: An exploratory study on the
demands, needs, and expectations in Turkey. Environment and Planning B:
Planning and Design, 42(2), pp.242-262.

Anderson, J., Ruggeri, K., Steemers, K., et al. (2017). Lively social space, well-being
activity, and urban design: Findings from a low-cost community-led public
space intervention. Environment and Behavior, 49(6), pp.685-716.

Annerstedt, M., Jonsson, P., Wallergard, M., et al. (2013) Inducing physiological
stress recovery with sounds of nature in a virtual reality forest — Results
from a pilot study. Physiology & Behavior, 118, pp.240-250.

Atkins, S. (1989) Critical paths: designing for secure travel. Design Council, London.

Austin, D., & Sanders, C. (2007). Graffiti and perceptions of safety: A pilot study
using photographs and survey data. Journal of Criminal Justice and Popular
Culture, 14(4), pp.292-316.

Baur, J. (2007) Fear of crime: the impact of age, victimization, perceived vulnerability
to victimization and neighborhood characteristics. Report No.l16,
Australasian Centre for Policing Research

Beebeejaun, Y. (2017). Gender, urban space, and the right to everyday life. Journal

of Urban Affairs, 39(3), pp.323-334.

33



703

704

705

706

707

708

709

710

711

712

713

714

715

716

"7

718

719

720

721

722

723

724

Blobaum, A., & Hunecke, M. (2005). Perceived danger in urban public space: the
impacts of physical features and personal factors. Environment and
Behavior, 37(4), pp.465-486.

Brown, S., Mason, C., Perrino, T. et al. 2008. Built Environment and Physical
Functioning in Hispanic Elders: The Role of “Eyes on the Street”.
Environmental Health Perspectives, 116(10), pp.1300-1307.

Burgess, G. (2008). Planning and the gender equality duty — why does gender
matter? People, Place & Policy Online, 2(3), pp.112-121.

CABE (Commission for Architecture and the Built Environment). (2004). The value
of public space. How high quality parks and public spaces create economic
social and environmental value.

Cattell, V., Dines, N., Gesler, W, et al. (2008). Mingling, observing, and lingering:
Everyday public spaces and their implications for well-being and social
relations. Health and Place, 14(3), pp.544-561.

Cavanagh, S. (1998). Women and the urban environment. In C. Greed & M. Roberts
(Eds.) Introducing urban design: Interventions and Responses. New Y ork:
Routledge.

Cerina, V., Fornara, F., & Manca, S. (2017). Architectural style and green spaces

predict older adults’ evaluations of residential facilities. Furopean Journal of

Ageing, 14(3), 207-217.
Chant, S. (2013). Cities through a “gender lens”: a golden “urban age” for women in

the global South? Environment & Urbanization, 25(1), pp. 9-29.

34



725

726

727

728

729

730

731

732

733

734

735

736

737

738

739

740

741

742

743

744

745

746

747

Cheung, H., Hebl, M., King, E., et al. (2017). Back to the future: Methodologies that
capture real people in the real world. Social Psychological and Personality
Science, 8(5), pp.564-572.

Chiodi, S. (2016). Crime prevention through urban design and planning in the smart
city era. Journal of Place Management and Development, 9(2), pp.137-152.

Cozens, P., Love, T., & Nasar, J. (2015). A Review and Current Status of Crime
Prevention through Environmental Design (CPTED). Journal of Planning
Literature, 30(4), pp.393-412.

Crenshaw, K. (1989). Demarginalizing the intersection of race and sex: A Black
feminist critique of antidiscrimination doctrine, feminist theory and
antiracist politics. University of Chicago Legal Forum, 1989(1), pp.139-167.

Crime Concern (2004) People’s conceptions of personal security and their concerns
about crime on public transport: research findings. London: Department of
Transport.

Dymén, C., & Ceccato, V. (2012). An international perspective of the gender
dimension in planning for urban safety. In V., Ceccato (Ed.), The urban
fabric of crime and fear. Netherlands: Springer.

Francis, J., Wood, F. and Knuiman, M., et al. (2012). Quality or quantity? Exploring
the relationship between Public Open Space attributes and mental health in
Perth, Western Australia. Social Science & Medicine, 74(10), pp.1570-1577

Garcia-Ramon, M., Ortiz, A., & Prats, M. (2004). Urban planning, gender and the
use of public space in a peripherial neighbourhood of

Barcelona. Cities, 21(3), pp.215-223.

35



748

749

750

751

752

753

754

755

756

757

758

759

760

761

762

763

764

765

766

767

768

769

770

771

Gargiulo, 1., Garcia, X., Benages-Albert, M., Martinez, J., Pfeffer, K. and Vall-

Casas, P. (2020) Women’s safety perception assessment in an urban stream

corridor: Developing a safety map based on qualitative GIS. Landscape and

Urban Planning, 198, 103779.

Giddings, B., Charlton, J., & Horne, M. (2011). Public squares in European city
centres. Urban Design International, 16(3), pp.202-212.

Greed, C. (2005). Overcoming the factors inhibiting the mainstreaming of gender
into spatial planning policy in the United Kingdom. Urban Studies, 42(4),
pp-719-749.

Greed, C. (2016). Taking women's bodily functions into account in urban planning
and policy: Public toilets and menstruation. The Town Planning

Review, 87(5), pp.505-524.

Greed, C., & Johnson, D. (2014). Planning in the UK: An introduction. Hampshire:

Palgrave Macmillan.

Harvey, Ch., Aultman-Hall, L., Hurley, S. and Troy, A. (2015) Effects of skeletal
streetscape design on perceived safety. Landscape and Urban Planning,
142, pp.18-28.

Hanson, S. (2010) Gender and mobility: new approaches for informing
sustainability. Gender, Place & Culture, 17(1), pp. 5-23.

Jacobs, J. (1961). The death and life of great American cities. New York: Random
House.

Jabareen, Y., Eizenberg, E. and Hirsh, H. (2019) Urban landscapes of fear and
safety: The case of Palestinians and Jews in Jerusalem. Landscape and

Urban Planning, 189, pp.46-57.

36



772

773

774

775

776

777

778

779

780

781

782

783

784

785

786

787

788
789

790

791

792

793

794

795

Jiang, B., Mak, C. N. S., Larsen, L., and Zhong, H. (2017). Minimizing the gender
difference in perceived safety: Comparing the effects of urban back alley
interventions. Journal of Environmental Psychology, 51, pp. 117-131.

Jorgensen, L. J., Ellis, G. D., & Ruddell, E. (2013). Fear perceptions in public parks.
Environment and Behavior, 45(7), 803-820.

Jorgensen, A., Hitchmough, J. and Calvert, T. (2002) Woodland spaces and edges:
their impact on perception of safety and preference. Landscape and Urban
Planning, 60(3), pp. 135-150.

Junker, B., & Buchecker, M. (2008). Aesthetic preferences versus ecological
objectives in river restorations. Landscape and Urban Planning, 85(3—4),

141-154.

Koskela, H. (1997). 'Bold Walk and Breakings': Women's spatial confidence versus
fear of violence. Gender, Place and Culture, 4(3), pp.301-320.

Kuo, F. E., Bacaicoa, M., & Sullivan, W. C. (1998). Transforming inner-city
landscapes: Trees, sense of safety, and preference. Environment and

Behavior, 30(1), 28-59.

Levy, C. (2013). Travel choice reframed: “deep distribution” and gender in urban
transport. Environment & Urbanization, 25(1), pp.47-63.
Listerborn, C. (2016). Feminist struggle over urban safety and the politics of
space. European Journal of Women's Studies, 23(3), pp.251-264.
Lorenc, T., Petticrew, M., Whitehead, M., et al. (2013) Environmental interventions to
reduce fear of crime: systematic review of effectiveness. Systematic Reviews

2013, pp.2-30.

37



796

797

798

799

800

801

802

803

804

805

806

807

808

809

810

811

812

813

814

815

816

817

818

819

Luymes, D. and Tamminga, K. (1995) Integrating public safety and use into planning

urban greenways. Landscape and Urban Planning, 33, pp. 391-400.

Mehta, V. (2014). Evaluating Public Space. Journal of Urban Design,19(1), pp.53-
88.

Navarrete-Hernandez, P., & Laffan, K. (2019). A greener urban environment:
Designing green infrastructure interventions to promote citizens’ subjective
wellbeing. Landscape and Urban Planning, 191, pp.1-14.

Pain, R. (1997). Social Geographies of Women’s Fear of Crime. Transactions of the
Institute of British Geographers, 22(2), pp.231-244.

Pager, D. (2007). The use of field experiments for studies of employment
discrimination: Contributions, critiques, and directions for the future. 7he
Annals of the American Academy of Political and Social Science, 609(1),
pp-104-133.

Parker, B. (2016). Feminist forays in the city: Imbalance and intervention in urban
research methods. Antipode, 48(5), pp.1337-1358.

Rader, N., Cossman, J., & Porter, J. (2012). Fear of crime and vulnerability: Using a
national sample of Americans to examine two competing
paradigms. Journal of Criminal Justice, 40(2), pp.134-141.

Ratnayake, R. (2013). Fear of Crime in Urban Settings: Influence of Environmental
Features, Presence of People and Social Variables. The Planning Research
Journal, 3, pp.30-43.

Rodiek, S. D., & Fried, J. T. (2005). Access to the outdoors: Using photographic
comparison to assess preferences of assisted living residents. Landscape

and Urban Planning, 73(2-3), 184-199.

38



820

821

822

823

824

825

826

827

828

829

830

831

832

833

834

835

836

837

838

839

840

841

Romer, D., Jamieson, K. and Aday, S. (2003). Television news and the cultivation of
fear of crime, Journal of Communication, 53, pp.88—104.

Rossetti T., Hurtubia R. (2020) An assessment of the ecological validity of immersive
videos in stated preference surveys, Journal of Choice Modelling, 34,

100198.

Sandberg, L., & Ronnblom, M. (2015). ‘I don’t think we’ll ever be finished with
this’: Fear and safety in policy and practice. Urban Studies, 52(14),
pp.2664-2679.

Sauter, D., & Huettenmoser, M. (2008). Liveable streets and social inclusion. Urban
Design International, 13(2), pp.67-79.

Shaw, M., Andrew, C., Whitzman, C., et al. (2013). Introduction: challenges,
opportunities and tools. In C. Whitzman, C. Legacy, C. Andrew, et al.
(Eds.), Building inclusive cities: Women's safety and the right to the city.
Abingdon: Routledge.

Shobe, H., & Banis, D. (2014). Zero graffiti for a beautiful city: The cultural politics
of urban space in San Francisco. Urban Geography, 35(4), pp.1-22.

Skogan, W. and Maxfield, M. (1981) Coping with Crime: Individual and
Neighborhood Reactions. Beverly Hills: Sage Publications.

Soraganvi, S. (2017). Safe Public Places: Rethinking Design for Women Safety.
International Journal on Emerging Technologies, 8(1), pp.304-308.

Sutton, R. and Farrall, S. (2005) Gender, socially desirable responding and the fear of

crime, The British Journal of Criminology, 45, pp.212-224.

39


https://www.ing.uc.cl/academicos-e-investigadores/ricardo-daniel-hurtubia-gonzalez/
https://www.ing.uc.cl/publicaciones/an-assessment-of-the-ecological-validity-of-immersive-videos-in-stated-preference-surveys/
https://www.ing.uc.cl/publicaciones/an-assessment-of-the-ecological-validity-of-immersive-videos-in-stated-preference-surveys/

842

843

844

845

846

847

848

849

850

851

852

853

854

855

856

857

858

859

860

861

862

863

864

865

Sullivan, W. C., & Lovell, S. T. (2006). Improving the visual quality of commercial
development at the rural—-urban fringe. Landscape and Urban Planning,
77(1-2), 152-166.

Sweet, E., & Escalante, S. (2010). Planning responds to gender violence: Evidence
from Spain, Mexico and the United States. Urban Studies, 47(10), pp.2129-
2147.

Thynell, M. (2016). The quest for gender-sensitive and inclusive transport policies in
growing Asian cities. Social Inclusion, 4(3), pp.72-82.

Tulloch, M. (2000) The meaning of age differences in the fear of crime: combining
quantitative and qualitative approaches, The British Journal of Criminology,
40, pp.451-467.

UN-Women (2011). Building safe and inclusive cities for women a practical guide.
New Delhi: UN-Women.

Valentine, G. (1990). Women'’s fear and the design of public space. Built
Environment, 16(4), pp.288-303.

Vanderveen, G., & Van Ejjk, G. (2016). Criminal but beautiful: A study on graffiti
and the role of value judgments and context in perceiving
disorder. European Journal on Criminal Policy and Research, 22(1),
pp-107-125.

Warr, M. (1984) Fear of victimization: why are women and the elderly more afraid?,
Social Science Quarterly, 65, pp.681-702.

Whitzman, C. (2013). Women'’s safety and everyday mobility. In C. Whitzman, C.
Legacy, C. Andrew, et al. (Eds.), Building inclusive cities: Women's safety

and the right to the city. Abingdon: Routledge.

40



866

867

868

869

870

871

872

873

874

Williams, T., Logan, T., Zuo, C., Liberman, K. and Guikema, S. (2020) Parks and
safety: a comparative study of green space access and inequity in five US
cities. Landscape and Urban Planning, 201, 103841.

Wilson, J., & Kelling, G. (1982). Broken windows: The police and neighbourhood

safety. The Atlantic Monthly, March.

Yavuz, N. and Welch, E. (2010) Addressing Fear of Crime in Public Space: Gender

Differences in Reaction to Safety Measures in Train Transit. Urban Studies,

47(12), pp.2491-2515

Appendix

41



Table 2: Impact of Safety Perception Enhancement Interventions

A. All Genders

B. All Genders (By intervention type)

All Interventions Tags Toilets Solid Walls
VARIABLES (@) 2) VARIABLES (1) (2) 3) 4 (5 (6)
Treatment 0.4 5%%* 0.409%** Treatment 0.297 0.260 0.258 0.254 0.900%**  0.925%*%
(0.146) (0.148) (0.331) (0.339) (0.280)  (0.268) (0.273) (0.261)
Controls No Yes Controls No Yes No Yes No Yes
Constant 6.55] *** 8.407%** Constant 6.607%k% g |]]%** 6.446% %%  7.937x** 5.970%** 8 .47k
. (0.260) (0.750) (0.293)  (0.894) (0.308)  (1.056) (0.265)  (0.897)
Observations 831 831 Observations 208 208 311 311 312 312
Number of groups 104 104 Number of groups 104 104 104 104 104 104
Robust standard errors in parentheses Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1 ##% n0,01. #* p<0.05. * p<0.1
C. Men and women (typical street) D. Men and women by intervention type (typical street)
Baseline Tags Toilets Solid Walls
VARIABLES (1) (2) VARIABLES (1) (2) (3) 4) (5) (6)
Women -0.0256  0.0665 Women -0.604 -0.377 0.0937 0.484 -0.338 -0.205
(0.396)  (0.384) (0.547)  (0.521) (0.512)  (0.504) (0.495)  (0.487)
Controls No Yes Controls No Yes No Yes No Yes
Kok ok
Constant 6'352204 7'?71226 Constant 7.323%k%  770] % SALI*F*  6.502%%+ 7.558%% 95| ki
_ (0.404)  (1.126) (0.814)  (1.644) (0.677)  (1.431) 0.791)  (1.481)
Observations 412 412 Observations 08 08 170 170 144 144
Number of groups 103 103
Standard errors ]u parentheses Number Ofgroups 67 67 95 95 88 88

**% p<0.01. ** p<0.05. * p<0.1

Robust standard errors in parentheses
% n<0.01, ** p<0.05, * p<0.1




Table 2: (Continuation)

E. Men and women (Treatment effect)

F. Women’s perceived safety (by intervention type)

Women Men Tags Toilets Solid Walls
VARIABLES (1) (2) (3) (4) VARIABLES (1) (2) (3) 4) (5) (6)
Treatment 0.572%** 0.568*** 0.238 0.217 Treatment 1.084** 1.034% 0.201 0.277 1.136%** 1.202%**
(0.216) (0.216) (0.205) (0.207) (0.526) (0.573) (0.476) (0.451) (0.329) (0.293)
Controls No Yes No Yes Controls No Yes No Yes No Yes
Constant 6.398%** 8.043% %% 6.789%** 8.968*** Constant 6.]57%%* 6.545%%* 6.404%%* 7.062%** 5.726%*% g .g3%k*
(0.407) (1.462) (0.319) (0.821) (0.477) (1.785) (0.495) (1.766) (0.402) (1.858)
Observations 407 407 416 416 Observations 102 102 152 152 153 153
N. of groups 51 51 52 52 N. of groups 51 51 51 51 51 51
Robust standard errors in parentheses Robust standard errors in parentheses
*** p0.01, ** p<0.05, * p<0.1 #%% 50,01, ** p<0.05. * p<0.1
G. Male perceived safety (By type of intervention)
Tags Toilets Solid Walls
VARIABLES 0] (2) 3) [C)] (5) (6)
Treatment -0.458 -0.489 0.348 0.307 0.652 0.619
(0.390) (0.387) (0.304) (0.281) (0.420) (0.408)
Controls No Yes No Yes No Yes
Constant 7.124%%% 9 19 *** 6.5]12%%% g 772¥% 6.251%%*% B 357***
(0.310) (1.038) (0.374) (1.188) (0.348) (0.870)
Observations 104 104 156 156 156 156
N. of groups 52 52 52 52 52 52

Robust standard errors in parentheses
*EE <0 .01, ** p<0.05. * n<0.1




