Urban Transport XXI1V 199

IMPROVING PERCEIVED SAFETY IN PUBLIC
TRANSPORTATION THROUGH DESIGN

DENIZ DENizZ
Izmir University of Economics, Turkey

ABSTRACT

Planning and design decisions are crucial for creating safer and sustainable public transportation
alternatives. People who live in cities isolate themselves from facilities of the city because of safety and
security issues, which reduce their quality of life. Security issues also create a barrier to a participation
in the public life and reduce the liveability of the city. This paper uses specific data derived from the
responses to a public transportation survey on the subway in addition to the systematic observations.
The study includes 351 respondents and analyses their transportation-related habits and feelings of
insecurity through the whole journey in Izmir subway. In this respect, this particular study concludes
by creating a spatial model, which includes environment/product/management issues for investigating
the importance of safety through public transportation and also for developing sustainable solutions.
Keywords: perceived safety, public transportation, transit environment security, environmental design,
design against crime.

1 INTRODUCTION

Crime prevention through planning and design is a critical research topic in academic writing
for many years. It is obvious that crime and perceived safety are extremely related to the
spatial and environmental issues. In this case planners, designers, local governments and all
related actors must work in collaboration to achieve long term and sustainable solutions. In
Turkish literature, “crime* is mostly addressed on a wider scale and focuses on reducing
crime rate within the whole city or region, mainly concentrating on mapping of public
transportation issues. In these studies, spatial analysis are considered in terms of crime
prevention and anti-social behaviour patterns that occur in urban areas related to their
administrative features. Thus, improving safety of public transportation through design
concept has not been integrated with planning and design issues successfully.

In this context, the method of this study mainly includes investigating the design criteria
for public transportation safety on various scales to analyse the needs of users for better
solutions. This particular study also considers the interdisciplinary analysis of crime
prevention studies including local administrators, designers, and many other decision-
makers. The main purpose of the study is to submit results derived from crucial intersection
points of Izmir public transport line in order to create safe and sustainable public
transportation solutions. In this regard, the study discusses a new perspective for developing
safer public transport and suggests approaches to enhance safety in urban public transport
areas with its related environments and components. After specifying design problems and
priorities at different scales through the data derived from passenger survey and systematic
observations, recommendations have been made by evaluating the results and development
tendency.

2 LITERATURE REVIEW
In urban areas, feelings of insecurity keep people off the public transportation facilities and
related spaces such as, public transit areas, subways, bus stops, etc. According to Allford [1]
environmental and social features have been correlated with fear of crime and people who
commit criminal acts regularly are people who also have opportunities to break the law.
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Altman and Cheemers emphasize that characteristics of the built environment contribute to
crime in public areas and these features can be both physical and social [2]. Cozens mainly
defines that areas that are feared are not always areas of high crime and people have a higher
perception of the level of crime in some dull or neglected areas. Design and maintenance of
public areas can create potential concealment or entrapment places for potential offenders
because of poor lighting, isolation and potential escape routes that have an impact on
increased fear of crime for users [3]. It is also crucial to find out how design decisions have
been made in response to particular local needs.

Since the community ownership of public spaces send positive signals to the community,
effective planning, design and management helps to community policing that requires all
crime prevention practitioners to work in collaboration. According to the literature,
specialized group of people, such as elder people or people with disabilities are also more
worried about their personal safety while they are using public transportation [4]. Derived
from theories such as Newman’s defensible space, design is directly related to levels of crime
and feelings of insecurity that effect of environmental changes on people’s fear of travelling
[5]. There are some arguments that fear of crime represents a form of gender inequality within
the public transportation system [6] and public transportation studies may help to understand
the security problems to address users concerns [7].

Perceived safety and security are defined as the assessments of easier accessibility and
mostly believed that some measurements have been developed for perceived accessibility in
public transport by emphasizing its importance to bring together all forces for sustainable
transportation system [8]. Crowe criticizes that criminal acts are concentrated in particular
areas of the city and they also developed social disorganization theory based on their
conclusions that environmental features of public spaces determine crime rates rather than
the characteristics of residents [9]. Barker has proven that crime does not occur randomly in
time and space. They can be identified through spatial analysis of where people take their
everyday activities. Particularly, some of these locations can generate crime where people
gather which create opportunities for offenders such as shopping centres or transit stations
where people are vulnerable to victimization [10]. Considering the men, women’s concerns
about safety influence their travel habits where they avoid using specific transit routes
particularly night time because they believe that they may be victimised during their journey
[11]. Female victimization is usually higher than men depending on their vulnerability for
crime is higher than men. Particularly, anti-social behaviours including physical or verbal
harassment have an effect on their feelings of vulnerability [12].

Public transport is a particular public place where passengers move within the specific
areas and rules regulating social interactions [13]. Passengers also have varied profile in
terms of age, gender, ethnicity etc. however they interact in the same public places through
their journey. They sometimes feel isolated and vulnerable to crime depending on
environmental and physical features. Previous studies have also contributed to knowledge
about differences in fear of crime and perceived safety depending on the personal features.
In addition, feelings of safety can also differ depending on socio-economic status, higher
income and education [14]. However, detailed analysis of public transportation areas and
related environmental features are rarely discussed.

Studies have also proved that routine users feel safer in public transport overall. Because
infrequent users are not mostly familiar with these places and use facilities from time to time
that make them feel unsafe. Besides, feelings of insecurity also vary depending on the time
of day or the day of the week. Although isolation is one of the main factors that increase
feelings of insecurity, it may sometimes arise in crowded and unorganized environments, as
well [15]. Poor environmental features and maintenance usually increase the anxiety of users
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depending on their age, gender and past experiences. Poorly designed and maintained spaces
may increase passengers’ fear of crime where they look difficult to escape and people can
observe around. However, open public areas can also impact feelings of insecurity, where
they are neglected and poorly lit [16]. Since the ability to see and be seen is crucial for
increasing perceived safety, poorly lit environments scare passengers, particularly women,
elderly and people with disability [17]. Besides, anti-social behaviours and criminal acts also
affect passengers perceived safety and can be threatening for people affected by it [18].

Crime prevention includes human behaviour and learning theory as much as
environmental design. In this respect, crime prevention should be involved in activities that
would reduce crime and anti-social behaviour before it is committed [19]. Crime prevention
through design approach includes many aspects that are closely related to each other.
According to Greenberg and Firestone crime prevention concept also refers to the human
psychology and past experiences in addition to the environmental issues. Therefore, design
against crime approach should also cover user-centred and socially responsive solutions [20].
Shaw and McKay introduced proactive methodology that is called behavioural-based design.
This concept is beyond of natural surveillance, access control and territorial reinforcement,
which argue that its greatest limitation is inability to adapt to behavioural change [21].
Behavioural-based design is a strategic design approach that looks at the predictable ways in
which people interact with a given environment, then factors that interaction into the design
when developing the most appropriate physical settings for inducing desired behaviour [22].
Design must cover whole system in order to achieve better solutions [23]. In other words, it
should also be seen as a process, which applies to all kinds of crime prevention, considering
design perspectives and environmental approaches [24].

3 DEFINITION OF THE CASE STUDY AREA: RAILWAY SYSTEMS IN IZMIR
Izmir is the third largest city of Turkey located in the middle of the Aegean Region and public
transportation within the city is under the authority and responsibility of Izmir Greater
Metropolitan Municipality. Izmir subway is one of the 5 subway networks in Turkey and it
is 20 km. It is the 4th largest subway network that provides service with 17 access points and
17 stations. The early strategic plans for Izmir subway were initiated in 1989 and Izmir
subway reached to 14 stations on the east and west axis of the city with 15.5 km line length.
In 2014, the number of stations increased to 17 and approximately 200,000 passengers were
transported per day as given in the Metro Strategic Plan data [25].

Bus—ferry—railway public transportation services are well integrated in the city. These
transportation systems consist of two types of rail: subway and suburban trains (Fig. 1).
Suburban Train is the only one railway transportation system along the suburban areas around
Izmir and this line is in the north—centre—south direction of the region that is 110 km in length.
There are a total of 38 stations along the line.

The transfer stations where these two railway systems intersect are Halkapinar, Hilal and
Konak stations where they both have environmental features, which may increase fear of
crime for each level of the journey. Therefore, field studies have been carried out at three
major transportation nodes selected on intersection points of subway and suburban trains
(Fig. 2).

Transfer to the public transport hub Halkapinar and Hilal and Konak stations (red pointed)
which are directly connected to the ferry, bus, minibus, taxi and city centre have been
determined as a case study (Fig. 2). The existence of different user profiles, product and
system diversity at these intersection points with different transportation networks
demonstrate an evidence of the case study area.
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The case study selection criteria for these three transportation nodes are determined as
follows:

e Halkapinar and Hilal Stations are the only two points intersecting the north—south
development axis of the city and the east—west development axis.

e Izmir Subway is a type of transportation that is developing and still being built in
the city, which includes open and closed route and station systems which has a line
passing through the city centre.

e There are different land uses such as Airport, residential area and industrial area
along the subway line that connects the regions with highest population density.

e  User profiles vary in many aspects including; age, gender, socio-economic features,
etc.
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Figure 1: Izmir Metropolitan Municipality Railway Network Map. (Source:
http://www.izmirmetro.com.tr.)

WIT Transactions on The Built Environment, Vol 182, © 2019 WIT Press
www.witpress.com, |SSN 1743-3509 (on-line)



Urban Transport XX1V 203

=
& g N
. .1, b

.

Figure 2:  Transfer stations of [zmir Greater Metropolitan Area Railway System. (Source:
http://www.izmirmetro.com.tr.)
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Figure 3:  Transfer station views of Izmir Greater Metropolitan Area Railway. (Source:
WWW.izmirmetro.com.tr.)
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Through the research process, necessary spatial notes were taken and visual data were
obtained. Within the scope of these field studies the data obtained from the field study are
analysed and explained in detail in the following section. The methods of this particular study
are mainly based on systematic observations and user transportation survey, which includes
the whole journey issues.

The study includes the results of the survey derived from the answers of 351 respondents
in order to analyse their public transportation habits and feelings of insecurity through their
whole journey in Izmir subway. This paper also based on specific data obtained from the
related stations of Izmir subway in addition to the systematic observations.

4 FINDINGS AND EVALUATION OF THE RESULTS
The key findings of this particular study derived from the user survey and systematic
observations are submitted in Table 1.

The user survey includes questions such as how respondents behave when they feel
insecure in the transit environment. In order to understand how perceived safety has an effect
on their travelling habits, they were asked whether they change their transport routines such
as travel time, period, etc. when they feel insecure. For instance, 73% of respondents prefer
using public transportation in specific time period when crime or anti-social behaviours are
less likely to occur in order to protect themselves from being victims. As another remarkable
result, the location of the station and its related surroundings are also crucial for the
passengers. In other words, most of the passengers explained that they could only prefer the
specific station when they believe that the location is safe and secure for them to use (Table
1).

Usage frequency and passenger density have an effect upon perceived safety and feelings
of insecurity (Table 2). Women or elder people usually avoid travelling in particular hours
where the most serious crimes and offences are likely to occur. In this case, these particular
user groups mostly feel that their movements need to be restricted for their security. Because
most unwanted sexual or anti-social criminal behaviours occur during night times, which
decreases personal safety. They also prefer avoiding transportation lines and related
environment such as stations that are mostly defined as insecure or neglected.

Based on the results derived from the questionnaire design and safe public transportation
relationship are mostly related with the environmental and physical features of the whole
journey approach. According to the results, respondents feel more secure in particular spots
in which better-lit and designed areas in addition to the security precautions. On the contrary,
they feel insecure (53%) when physical interactions and security precautions cannot be
completely controlled because of overcrowded etc. in some cases, such as entrances and exits
of stations with their surroundings (Table 3).

Table 1: Factors that affect perceived safety.

100%
00% s e
° . . Station Location Number of
Time Period .
and Surroundings Passengers
® Major Factors 73% 59% 32%
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Table 2: Usage frequency and feelings of insecurity.

100%
- 80% 7
g 60% %:
5 40% 7 /
0% 7 , ‘e B
Mornin, Before After Evenin Night
& midday | midday & &
® Weekdays 37% 21% 49% 54% 12%
Weekends 15% 29% 59% 48% 23%
# Feeling of Insecurity|  15% 6% 7% 38% 87%

Table 3: Related spaces of whole journey approach.

Related spaces of whole journey

Response percentage

Response count

approach
Entrances and exits of stations 53.0% 186
Staircases and escalators 31.6% 111
Subway platforms 31.3% 110
Interiors of subway cars 36.2% 127
Answered question 351
Rate of return 100%

Table 4: Design and safe public transportation relationship.

Necessary components according to their contributions to
the security of subway and nearby areas Average score
Bicycle and motorcycle parks 3.73
Escalator 4.21
Lift 4.26
Disable/baby stroller access 4.54
Additional security staff 4.27
Additional security products 4.18
Additional safety precautions 4.34
Additional activities 3.86
Signing and emergency evacuation exits 4.33
Safer railway station for all passengers 4.40
Safer subway car usage for all passengers 4.40
Answered question 351
Rate of return 100%
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Table 5: Type of existing components.

Type of existing components Average score
Design features 2.76
Security precautions 2.58
Social and commercial activity areas 2.15
Routine passengers 3.54
Wayfinding and signage 3.13

*According to the 1-5 Likert scale scores.

Certain amount of users who reported feeling unsafe considers that changing routines is
an option and time-based avoidance is one of the most frequent adaptive behaviour for the
users who reported feeling unsafe avoid certain times.

Users who declared feeling unsafe avoid particular lines and places or changes means of
transport in order to increase their personal safety. They also believe that necessary
components such as additional security products, better signing and functions (additional
social activities which keeps the neglected areas busy and create visibility) may also
contribute to the security and increase safety of subway and nearby areas (Table 4).
According to the study, design (environmental, signage, lighting, etc.) and management
(social and commercial activity areas through routine passengers) issues in subway systems
and their effects on perceived safety are remarkable (Table 5). Increasing safety issues and
precautions through design can also affect public transport passenger’ mobility. Particularly,
avoidance may increase for the whole journey approach if design and management issues for
public transportation is not successfully planned and/or applied for the long-term success and
sustainable development.

5 CONCLUSION
Since crime prevention through design studies uses planning, design and place management
strategies to reduce the likelihood of crime in time and space, community interaction and
collaborative studies among professions are crucial. It is obvious that reducing insecurity
through planning and design measures for public transportation must be considered for the
whole journey approach. It must also be based on the local situations for each particular city
since each city has its unique nature and dynamics.

According to the results of this particular study, actual or perceived danger also generates
avoidance behaviours and changes transportation habits may affect users fear of crime.
Individual characteristics may also affect passengers’ fear and avoidance and fear of crime
may increase with age, gender, disability, etc. However, usage frequency may decrease
avoidance because passengers who are more vulnerable to crime or anti-social behaviour can
be more familiar with the public transport environment, which increase their perceived safety.

Consequently, being aware of the potential crime risks of a location and considering the
effect of potential changes to the built environments is crucial before deciding on planning
and design solutions for sustainable public transportation development. In order to increase
permanent usage for all passengers, additional design and management of the public transport
should be considered according to the spatial and organizational features for increasing
perceived safety and also for developing safer and sustainable transportation for cities.
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Figure 4: Sustainable public transportation components.
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