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 This is the work of PhD 
Student Mustafazir
Rahaman and Supervisors; 
Prof Graham Currie, Dr 
Alexa Delbosc and Dr Carlyn
Muir

 Published as a research 
paper:

– Rahaman M Currie G Muir C 
(2016) ‘Development and 
Application of a Scale to 
Measure Station Design Quality 
for Personal Safety' 
TRANSPORTATION 
RESEARCH RECORD No. 
2540 pp 1-12

This paper describes a new method to measure station safety design 
quality; and research program of which it is a component
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…and is structured as follows

Approach ApplicationContext Results Next Steps
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Personal safety is the major concern of PT users; particularly in Australia...

Source: Currie G and Delbosc A (2015) Variation in Perceptions of Urban Public Transport Performance Between International Cities Using Spiral Plot Analysis' TRANSPORTATION RESEARCH 
RECORD No. 2538 on pages 54-64
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…as evidenced by research and media

 Research Context:
– 10.5% more rail trips in UK would 

be generated if people felt safer on 
trains and at stations (Crime 
Concern 2002)

– Car users in inner LA claimed they’d 
use the bus if they were safe and 
clean (Loukaitou-Sidaris 1999)

– 40% of non-users of PT in New 
Zealand cited strong safety 
concerns as a barrier to night time 
use (Booz Allen Hamilton 2007)
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There is a big difference between Actual crime and Fear of crime but it is 
perceptions that is driving passenger behavior

The Public Transport
Crime
PROBLEM

Fear of Crime
(and how to 

reduce it)

Actual Crime
(and how to 
reduce it)
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PTRG research has found psychological barriers to travelling with 
strangers is a more significant predicator of POS than actual crime…

Key Explanatory Factors Model 1 Model 2 Model 3
F Effect size F Effect size F Effect size

Ever attacked/threatened 3.4b .04

Ever witness attack/threat 5.0a .06

Ever felt threatened 4.0a .05

Gender 3.5b .05 4.9a .06 7.0a .09

Comfortable with people you don't know 36.7a .33 34.7a .32 35.4a .33

aSignificant at p < .01
bSignificant at p < .05

Factors Explaining Feelings of Safety on Public Transport

Source: Currie, G., Delbosc, A and Mahmoud, S. (2010), “Perceptions and Realities of Personal Safety on 
Public Transport for Young People in Melbourne”, 23rd Australasian Transport Research Forum, 
Canberra Sept 29th -October 1st 2010
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…also that general concerns about safety, feelings of trust and 
neighbourhood quality affected POS on PT

Source : Delbosc, A. and Currie, G. (2012) ‘Modelling the drivers and impacts of personal safety perceptions in 
public transport ridership’, TRANSPORT POLICY, Volume 24, November 2012 pp. 302-309

Modified model predicting feelings of personal safety on public transport
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Stations are a key focus of Crime on Public Transport; so this was an area 
PTRG has sought to focus on in its current research program on this topic

Source:  Auditor-General’s Report (2003) Performance Audit State Rail Authority

Station, 
75%

Train, 
25%

Location of Reported Events
– CityRail (2001)
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This research seeks to explore POS at Stations in relation to crime rate, 
anti-social behaviour, experience of crime/ASB and design quality

Perceptions 
of Safety at 

Stations

Experience of 
Crime

Experience of ASB

Psychological
Context

Station Design
For Safety

CPTED

Anti-Social
Behaviour

PhD Research  Program – Student Mustafizur Rahaman;  Supervisor: Professor Graham Currie  Co-Supervisors:  Alexa Delbosc and Carlyn Muir

Crime Rate



13

Research on crime has highlighted that design can influence perceptions 
of safety which is behind the development of CPTED

Literature in general context
(Criminology, Sociology)

Design Element and Built Environment
Influence crime and perception of safety

In the design of facilities, inclusion of 
various physical elements can assist 
to design out crime (Tilley and Britain 1993, 
Painter 1996, Abdullah et al. 2012b)

CPTED; Crime Prevention Through 
Environmental Design

“the proper design and effective use of the built environment, which
lead to a reduction in incidents of crime and the fear of crime”
(Crowe 2000,p46).

Figure: First Generation CPTED-the Key Concept (Moffatt 1983)

CPTED

Surveillance Territoriality

Maintenance

Target 
Hardening

Activity 
Support

Access
Control

Wider Environment
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But CPTED Studies have focussed on Housing Design; not Rail

 CPTED Housing Research:
– Investigated the effectiveness of 

the CPTED principles for reducing 
crime and robberies in residential 
areas and streets.

– Measured and validated the 
components of CPTED.

– Explored the relationship of 
CPTED with fear of crime of the 
residents

(Poyner 1988, Armitage et al. 1999, Clarke et al. 1991, Minnery and Lim 2005, 
Hedayati Marzbali et al. 2012a, Hedayati Marzbali et al. 2012b)

Before After

Before

After
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The Tool measures 5 dimensions of station design based on CPTED 
principals

CPTED 
for 

Stations

Surveillance
(Natural and Formal)

Access Control

Maintenance

Territoriality/ Activity 
Support

Motivation 
Reinforcement

Visibility of the Various places of the stations

Prevent illegitimate access 

Properly clean and managedEnforcement to reduce offences and increase safety 

Specific Boundary and permitted activities
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Individual indicators act as components to each of the 5 CPTED 
dimensions

CCTV CoverageNatural Visibility of 
Platform, Car park, 

Entrance Location etc.
Visibility by Station 

Office/Staff 

Access Points

Fences 

Entrance: 
Turnstiles, Staff

Signs and Posts

Markings

Graffiti

Presence of Litter, 
Cans, Garbage 

Cleanliness

Presence of PSO

Presence of Staff

Alarm Button

Lighting

CPTED 
for 

Stations

Territoriality/ Activity 
Support

Motivation 
Reinforcement

Access Control

Maintenance

Surveillance
(Natural and Formal)
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Scoring is done using a site survey…

CCTV CoverageNatural Visibility of 
Platform, Car park, 

Entrance Location etc.
Visibility by Station 

Office/Staff 

Access Points

Fences 

Entrance: 
Turnstiles, Staff

Signs and Posts

Markings

Graffiti

Presence of Litter, 
Cans, Garbage 

Cleanliness

Presence of PSO

Presence of Staff

Alarm Button

Lighting

CPTED 
for 

Stations

Territoriality/ Activity 
Support

Motivation 
Reinforcement

Access Control

Maintenance

Surveillance
(Natural and Formal)
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Scoring is done using a site survey…with a maximum value of 1000

CCTV CoverageNatural Visibility of 
Platform, Car park, 

Entrance Location etc.
Visibility by Station 

Office/Staff 

Access Points

Fences 

Entrance: 
Turnstiles, Staff

Signs and Posts

Markings

Graffiti

Presence of Litter, 
Cans, Garbage 

Cleanliness

Presence of PSO

Presence of Staff

Alarm Button

Lighting

CPTED 
for 

Stations

Territoriality/ Activity 
Support

Motivation 
Reinforcement

Access Control

Maintenance

Surveillance
(Natural and Formal)

1000 100

200

300

300

100

Score of the criteria
-Individual Score of each characteristics
-Relative Weight

Criteria/Indicators 
Score 

Score of 
Principal Dimension

Scoring is done using a site survey…
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Formal Surveillance
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Natural Surveillance
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Access Control
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Motivation Reinforcement



24

Maintenance
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Territoriality and Activity Support
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Application is to four (un-named) suburban stations

 The scale was applied to four Suburban Stations in 
Melbourne

 The name of the station was not provided to avoid 
stigma.

 Staffed/Premium Station
-Station C
-Station D

 Unstaffed Station
-Station A
-Station B
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Scores were 540 (low) to 864 (high); all stations had room for improvement
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Stations with Staff had much higher (+44% better) performance

No Staff
(Av=599)

Staff (Av=864; + 44%)
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Staffed Stations also had +61% Surveillance, +52% Access control, +70% 
Motivation Reinforcement, +16% Maintenance scores
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The approach also establishes the scale of improvement possible; and 
which specific measures to target

% improvement of the Score of each Dimension Possible at each Station

Unstaffed Station

Premium/Staffed Station
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The method is a part of a wider research program to measure perceived 
safety links to actual crime, anti-social behaviour as well as station design 

Targets:
2 Low Crime Stations

2 Medium Crime Stations
2 High Crime Stations
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Design Measures Found INVERSE results – high crime stations had better 
design – due to targeted investment
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We expected safety perception (POS) modelling to link to CPTED quality, 
crime and concern for anti-social behaviour
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Results found CPTED links but Neighbourhood Safety was more important 
; multi-factors affect POS; crime rate impact is small
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www.worldtransitresearch.info
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Public Transport 
Research Group 

WEBSITE
PTRG.INFO 
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Join the ITS (Monash) LinkedIn group 
to keep informed of our activities

http://www.linkedin.com/search-fe/group_search?pplSearchOrigin=GLHD&keywords=ITS+Monash
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