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Design, Crime and the Built Environment
Professor Rachel Armitage

Abstract

Crime Prevention through Environmental Design (CPTED) is a method of reducing
crime through the design and manipulation of the built environment. Based upon the
Opportunity Theories of crime, CPTED focuses upon blocking opportunities for
criminal behaviour through subtle techniques to maximise informal surveillance,
guardianship and maintenance, to minimise through movement and to set standards of
physical security that aregportionate to crime risk. This chapter will discuss the
principles of CPTED and the theories from which it evoluedill explore the

effectiveness of these princip/d®th individually and combined, in reducing crime,
before exploring how CPTED is appliedpractice.

Introduction

Crime takes many forms and occurs in many plaaed whilst theoriesf crime
causation are often generalised across different crime types, there ésripilecal
evidencedo suggest that the prevention of child sexual exploitation, homicide or
human trafficking (to give extreme examples) could be prevented using thereseas
outlined within this chapter. The focus here is largely upon the prevention or
reduction of acquisitive crimes such is burglary in a dwelling, theft of and from
vehiclesand associated offence®y the nature of the targets of these offences, the
focus is on residential housing and the areas surrounding those proptréesgider
housing estate.

Therisk of becoming a victim of crimeariesdramatically, based on a person’s age,
gender, socieconomic and marital status to name just a few. Whilst the average risk
of becoming a victim of crime in England and Wales in 2014-2015 was (R85,
2015) for all adults, this increased to 22.1% for ¢haged 1&4, to 27.9% for
mixed/multiple race adults, to 20% for single aduts22.7% for the unemployed

and to 20.1% for private renters. Alternatively, those aged 75 and over have a risk of
just 5.9%, white adults 15.7%, employed 18%, and for those who own their own
home the risk is 14.1%Vhilst awareness of these enhanced risks can help to tailor
interventions, to alert individuals and even to allocate crime reduction resoarces, t
state the obvious, it is beyond the control of any agency tasked with the reduction of
crime, toalter an individual's age, race, gender or marital status.

Yet whilst we can do little to alter risk associated with personal characteastics
victims, there is a vast amount that agencies can do to alter risk associatgawi
location in which a crime takes place, be that a house, a car park or open space. For
example, the average risklmduseholcrime in Englandand Wales in 2014-2015

was 12.%. For a detiched house this decreased t&@8.for a terraceg@roperty this
increased to 1%. We also know that risk of crime varies according to a property’s
position on a development — corner plots experiencing more crime (Groff and La
Vigne, 2001; Armitaget al,2010) and beingerceived by burglars as more attractive
as a target for burglary (Taylor and Nee, 1988; Cromwell and Q1881; Armitage
and Joyce, in press). Properties visible from footpatipgriene higher levels of

crime (Armitage, 2006aArmitageet al,2010) and properties designed to be
overlooked by others experienless crime (Winchestend Jackson, 1982;
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Armitage, 2006aArmitageet al,2010), being judged by burglars to be undesirable as
a target foburglary (Brown and Bentley, 199Repetto, 1974Nee and Meenaghan,
2006 and Armitage and Joyce, in pre3s)ese variables are all within the contobl
agenciegasked with the reduction of cremn England and Walekocal authority
Planning Departments receive planning applications for housing developments.
Building/Development Contrassess compliance with Building Regulations (for
housing standards) and Police Architectural Liaison Officers/CrimesRtien

Design AdvisorfDesigning out Crime Officers (ALO/CPDA/DOCOaie consulted
onthecrime risk associated with proposed developimehll of these agencies are
required by Section 17 of the Crime and Disorder Act (1998) to do all that they
reasonably can to prevent crinadl;are requiredy national planning policy and
guidanceto build safe communities and to consider crime prevention and security
within planning, and all, to some extent, will be required by their Local Plan tgndesi
safe and sustainable communities.

Research tells ubat crime is‘a risk to be calculated...or an accident to be avoided,
rather than a moral aberration which needs to be explain&#rland, 1996, p. 450-
451), and that many of those riskarticularly relating to burglary and vehicle crime,
relate, to a large exteng the design and layout of housing developméritese

findings support a group a theories, known collectively as Opportunity Theories, that
contend that opportunity plays a major role in influencing where and when crime will
take place. These theories include Routine Activity Theory (Cohen and Felson, 1979),
Rational Choice Theory (Cornish and Clarke, 1986) and Crime Pattern Theory
(Brantingham and Brantingham, 1981). A full account of these theories is included in
Part One of this book, but to recap, the basic assertions are that for a crimérto occ
there has to be a suitable target the case of burglary, a vulnerable property. There
has to be a likely offender - someone motivated to commit this offence, and the
absence of a capable guardiaa resident, neighbour or passer-by who would
challenge the offender, call the police and draw attention to the potential event
(Routine Activity Theory). Opportunity Theories also arthetoffenders select

targets based upon what they become aware of as they go abouayheiddy

activities and move between the places that they frequent (Crime Pattergy)Taedr

that offendersvill seek to maximise the benefits and minimise the risks when making
decisions about their offending choices (Rational Choice Theory).

What is Crime Prevention through Environmental Design (CPTED)?

Approaches to crime reduction that adopt this theoretical perspective wouldtberef
aim to block these opportunities, and in the case of Crime Prevention through
Environmental Design (CPTED), this is achieved through the design and
manipulation of the built environmemiousing estates are designed to limit the
likelihood that potential offenders will pass by, and therefore become aware of,
properties as suitable targets for offending. This is aekligwough limiting
unnecessary through movement in the form of connecting footpaths. The layout of
housing within a residential area is athkesignedo maximise the likelihood that
offenders will be observed (or that they perceive they are being obgdryed
residents, neighbours and/or passers-by. Opportunities for surveillance are thus
maximised through the orientation of buildings, the size and positioning of windows
and the absence of visual obstructions. Should these measures fail to deter potential



offenders and they do become aware of a vulnerable property and are not deterred by
the risk of surveillance, the standards of physical security (including doors, véndow
locks) incorporateavithin the design of each property will make it very difficiolt

them to successfully break-in and enter.

A commonly used formal definitioof CPTEDis that used by Tim Crowe who
characterised as: The proper design and effective use of the built environment, that
can lead to a reduction in the fear or incidence of crime and an improvement in
quality of life...The goal of CPTED is to reduce opportunities for crime that may be
inherent in the design of structures or in the design of neighbourh@msve, 2000,

p. 46). Ekblom (2011) proposes a redefinition and presents the following alternative,
which introduces several points not included within Crowe’s definition - including the
balance between security and contextually appropriate design and the ppsdibilit
intervening at different stages between pre-planning and post construction. Ekblom
states that CPTED i$Reducing the possibility, probability and harm from criminal

and related events, and enhancing the quality of life through community safety;
through the processes of planning and design of the environment; on a range of
scales and types of place, from individual buildings and interiors to wider landscapes,
neighbourhoods and cities; to produce designs that are ‘fit for purpose’, contextually
appropriate in all other respects and not ‘vulnerability led’; whilst achieving a
balance between the efficiency of avoiding crime problems before construction and
the adaptability of tackling them through subsequent management and maintenance’
(Ekblom , 2011, p. 4More recently, research within the field of CHT Bas focused
upon theeffectivenessf both the individual and collectively applied principles of
CPTED measures in reducing crime and the fear of crime (by authors such as
Armitage, 2000; 2006a; Cozens, 2008; Cozsred, 2005; Hillier and Sahbaz, 2009;
Pascoe, 1999), thocessof applying CPTED principles within police and planning
environments (by authors such as Monchuk, 2011), the development of CPTED based
risk assessment todis predict (and prevent) risk (by authors such as Armitage, 2006;
Armitageet al,2010; Van der Voordt and Van Wegen, 1990; Winchester and
Jackson, 1982), and a wider approach to the potential benefits of such interventions
including the impact upon environmental and sogiestainability(by authors sth as
Armitage and Moohuk, 2011 Cozens, 2007; Dewberry, 2003). Given a widening of
the focus to include the process of application and consideration of benefits beyond
crime reduction, such as social and environmental sustainability, a more &ipropr
definition of CPTED might befhe design, manipulation and management of the built
environment to reduce crime and the fear of crime and to enhance sustainability
through the process and application of measures at the micro (individual
building/structure) and macro (neighbour) level

The principles of Crime Prevention through Environmental Design (CPTED)
Explaining CPTED as a crime reduction method requires some discussion of the
principles (or elements) that form this approach. Conscious that these prinaples ar
often presented as a given, with little discussion regarding their originsitioefi
relevance to different countries, climates and cultures or their impacti¢inal or
combined) upon the reduction of crime, the following section will attempt to tackle
these oft omitted debates.



The principles of CPTED have been presented by several authors, including, but not
exclusively Poyner (1983), Cozems al (2005) andArmitage (2@.3) and these have
been adopted to form the basis of planning policy and guidaneelleas CPTED

based interventions such as Secured by Design (SBD) in England and Wales and
Police Label Secure Housing in the Netherlafg/mner (1983) outlined the

principles as surveillance, movement control, activity support and motivational
reinforcanent. Cozenst al (2005) extended this to include the seven principles of
defensible space, access control, territoriality, surveillance, targeriagdimage

and activity support. Armitage (2013) offered yet another combination of physical
security, sirveillance, movement control, management and maintenance and
defensible spacdhis chapter will focus upon the principles of CPTED as defined by
Armitage (2013).

Defensible spacand territoriality

The term defensible spawas coined by Oscar Newman (1973) who suggested that
the physical design of a neighbourhood can either increase or inhibit people’s sense of
control over the spaces in which they reside. Newman categorised space into public
(for example, the road in froof a property), serpublic (for example, the front

garden), semi-private (for example, the back garden) and private (insideotherty).

He argued that if space is defensible, it will be clear to the owner/user sptua,

and to norlegitimate userswho should and who should not be in this space. CPTED
interventions ensure that space is clearly demarcated, thabitiaus who has

ownership of that space and that potential offenders have no excuse to be in that
spaceThis wouldrarely be achiewvéthrough the installation of physidadrriers

rather interventions would include subtle measures such as a change in road colour
and texture or a narrowing of the entrance to the development to mark the area as
private. This is often referred to as a symbolic (as opposed to a physical). barrie
Offendes arenot physically blockeffom entering the areghe aim is to convince

them that in entering an area they are crossing a boundary into privatergpate a

doing so are more likely to be observed or challenged by those with ownership of that
space.

Brown and Altman (1983) and Armitage (2006) found that, compared with non-
burgled houses, propertidgthadexperienced a burglahad fewer symbolic (as
well as actual) barriersn their study of 851 jmperties in Enschede (The
Netherlands)Montoyaet al (2014) found that houses with a front garden had a
burglary risk 0.46 times lower than those without.

Defensible space should, if workiegfectively,create territorial responses amongst
the owners or managers of a spadas might take the form of challenging a
stranger, calling the police, or simply making their presence known as a means of
assuring the stranger that they are being obseBredin and Bentley (1998
interviewed offenders, asking them to judge (from pictures) which properties would
be more vulnerable to burglary. The results revealed that properties showsgfsig
territorial behavior (such as the installation of a gateway at diné¢ &f the property or
a sign on the gate/door marking the area as private) were perceived by offeriers
less vulnerable to burglary. Montogaal (2014) also found a significant relationship
between signs of territorial responses and burglary risk, but only for daysme (a
opposed to night time) burglary offencBecent research (Armitage and Joyce, in
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press) conducted with twenty convicted prolific adult burglars, currenthngea

prison sentence for burglary offences, found that, whilst imagpeisting defensible
space or territorial responses (such as a change in road colour or textuvate ‘pr

sign or a narrowing of the road entrandi) not elicit the greatest conceans a

burglary deterrent, several expressed the view that they wooild hhese areas. On
being shown aimage of a cutdesac with a narrowing at the entrance, a change in
road colour and texture to mark the entrance and ‘Private Road’ written on the road,
OffenderThree stated:

“People living here will have a bee in their bonnet! This is a private road for
private people. | would feel awkward here. It's all about the bluff and |
couldn’t pull it off here”(Offender Three).

Limiting through movement

The principle of limiting through movement is based upon the theoretical
underpinnings of both Crime Pattern and Rational Choice approaches (discussed
earlier within this chapter). If offenders select targets based uponivelydbécome

aware of as they oaluct their dayto-day activitiesall things being equal, properties
located on or close to populaavel paths will experience more crimeoffenders

select targets that increase their likelihood of reward and reduce the resk@f b

caught, then thewill select targets with easy access and escape routes. Thus, limiting
the through movement into, through and out of a housing development will reduce the
likelihood that an offender will become aware of a vulnerable property (suitabl
target). It will dso reduce the likelihood that an offender will make a rational choice
that the target will offemore reward than risk. In the case of CPTED and housing
design.throughmovementefers to the presence of formal or informal footpaths
sometimes referred tas alleys, ginnels or alleyways. These are pedestrian paths, not
accessible by motor vehicle. In most cases these footpaths link a housiagcestat
another residential area, to shops, to a park or schowle¥tr, in some cases these

are simply accessaths that run at the side or rear of houses (usually terraced
housing) to allow residents to access the rear of the property without emitering

house.

Research studies have utilised a varietgnethods to establish the extent to which
crime risk varig according to levels of through movement within a housing
development. These include analysis of police recorded crime as well asingervi
with convicted burglars. The key research findings are summarised in Table 1, with
the most recent studies discedsn detailbelow.

Study Revealed that: Study Reference

Being located on a development with high levelg Bevis and Nutter (1977)
permeability/connectivity/through-movemericreases Rubensteiret al(1980)

the risk of crime Taylor and Gottfredson (1987)
Van der Voordt and Van Wege
(1990)

White (1990)

Poyner and Webb (1991)
Beavonet al(1994)

=




MirleesBlack et al(1998)
Rengert and Hakim (1998)
Hakim et al(2001)

Taylor (2002)

Nubani and Wineman (2005)
Yang (2006)

Armitage (2006)

Armitage et al (2010)

Being located on a travel paihcreasesthe risk of| Letkemann (1973)

crime Brantingham and Brantingham
(1984)

Feeney (1986)

Gaboret al(1987)

Poyner and Webb (1991)
Wiles and Costello (2000)
Rengert and Wasilchick (2000)

Being located on a culde-sac, or a development wil Bevis and Nutter (1977)

low connectivity, reducethe risk of crime Johnson and Bowers (2010)
Armitage et al (2010)
Closing off streetseducesrime Matthews (1992)

Atlas and LeBlanc (1994)
Newman (1995,1996)
Donnelly and Kimble (1997)
Wagner (1997)

Lasley (1998)

Zavoskiet al(1999)

Eck (2002)

Farrington and Welsh (2009)

Being located on a leaky cuife-sacincreaseghe risk| Hillier (2004)
of crime Armitage (2006)
Armitage et al (2010)

Being located on a development with high levelg Hillier and Shu (1998)
permeability/connectivity/through-movementreduces Shu (2000)

the risk of crime Hillier (2004)

Hillier and Sahbaz (2009)

Table One: Key Resear ch Findings - Through Movement and Crime Risk

In their study of the impact of through movement on burglary risk in Merseyside,
England, Johnson and Bowers (2010) test three hypotheses: 1) Risk of burglary will
be greater on major roads and those intended to be used more frequently: 2) Risk of
burglary will be higher on street segments that are connected to other segments
particularly where those to which they are connected have higher intended usage, and
3) risk of burglary will be lower iculs-de-sag particularly those that are ndinear

and not integrated into the wider network of roads. Their sample included 118,161
homes and used both GIS (Geographic Information Systeftyyareand manual
identification to establish road networks and police recorded crime datasanmea
burglary levels. The results, which controlled for saaromic influencs, revealed

thatif a street segment is part of a major roatl other things being equalompared

to a local roalithere is an expected increase in the volume of residential burglaries on
that segment of 22%. In contrast, for street segments claspauais roads,
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comparedo a local road, there would be a 43% decrease in burglary. In terms of road
network, the study suggested that for each additional link to other roads, the predicted
burglary count would increase by a factor of 3%. If a streeheaghad five more
connections than another, there would be an expected increase in burglaries at that
segment of 16%. In terms of connectivity, the results revealed that being linked to one
other major road increases the expected count of burglary by 8%. In contrast, being
linked to a private road decreases the estimated burglary levels by 8%udye st
concludes thatulsde-sacare safer than through roads and that sinuous (as opposed
to linear)culsdesacare safer still- a sinuous cul-de-sac is curved so that, when
standing at the entrance, you cannot see all the way to th&lefudtunately,
althoughculs-de-sacwere manually identifieavithin this study, there was no

distinction betweetrue (no connecting footpaths) afehky(with connecting

footpaths) culs-de-sac Research conducted by Hillier (2004), Armitage (2006) and
Armitageet al (2010) suggests that leaky culssBe are the road layontost

vulnerable to burglary.

Armitageet al(2010) analysed the design features of over 6,000 properties on 44
housingdevelopments within the three police forces of Greater Manchester, Kent and
West Midlands (England). Individual properties, their boundaries and the layout of
the development on which they were located were meticulously and manually
analysed and compared with prior victimisation (at property and developmeit level
The results revealed that, comparettte culs-de-sagthose with no connecting

paths), through roads experienced 93% more crime and deidlesac(those with
connecting paths) experiencit@0% more crimeThe analysis also identified that

crime risk was lower on sinuous compared to lireeds-de-sac- confirming the

findings from Johnson and Bowers (2010).

Several studies have alsighlighted throughmovement as a criminogenic feature in
their production of crime riskssessme mechanisms. Armitage’s (208)@Burgess
Checklist(derived from Simon’s Burgess Points System, 1971) allows the user to
predict a property’s crime risk basegonits design features. The Burgess score is
derived from the difference between the mean rate of crime suffered gengydhe (
whole sample) and the rate of crime suffered by houses with a particular desig
feature. Armitagedentified through movement as a key factor associated with both
burglary and crime-prone homes. Six of the 13 environmental factors which were
associated with risk of burglary (at a statistically significant level), agitt ef the 17
factors which werassociated with total crime (at a statistically significant level) were
related to permeability and througievement. In their DeliChecklist, Van der

Voordt and Van (1990) also identified several factors relating to access anchthroug
movement which increased a property’s vulnerability to crime, these werde¥uin
entrances and escape routes, the ease of access to entrance and escape routes, the
physical accessibility of entrance and escape routes and the absence of symbolic
barriers.

In addition tothe analysis of police recorded crime d&tles and Costello (2000)
used interviews with offendeesd forensic data from the police DNA database as a
means of investigating trdecision making of offenders and tthigtancethat they

will travel to offerd. The dominant reason given by offenders for selecting a target
was chancé63% of offenderk Thirty-one per cent of the sae stated their reason
for target selection dpassing and security looked pop26% stated that they
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selected a target becaubey werepassing and it looked unoccupieahd 26%

stated that they wer@assing and the property looked isoldtethis confirmsthe

premise that offenders will make target selections basedhat they become aware

of asthey go about their dailgctivities and pass potential targetsach of these
responses stating that the offender ‘was passing’ when making that judgement.
Limiting through movement would reduce the likelihood of an offender ‘passing by’ a

property.

Additional research findings which support the premise that offenders select
properties as they take part in day to day activities include Letkemann (1973) who
found that burglars interviewed in British Columbia stated that they genkesait

their eyes open for targets all of the time. Rengert and Wasilchick (23@@pund

that convicted Philadelphia area burglars usually picked their targets withniteal
distance of their normal travel paths, primarily along the axis of their heuatto-
work travel pathResearch conduateéy Armitage and Joyce (in press) found that
convicted prolific burglars favour developments with high levels of through
movement for three major reasons. The first relatéiset@ase of access/egress this
allows— primarily giving them an advantage opalice who will be less aware of the
area. The second rationale relates to the extent to which footpaths enable search
behaviour, and finally, linked to the second, the belief that footpaths legitimise the
search behaviour a footpath is a public space and offenders are entitled to use that
space. On being shown an image of a footpath running through a housing estate,
Offender Two stated:

“Yes, this is perfect! Easy pickings. | would first walk up and down this
footpath. No-one would give me a second glance. Even if | was a tramp
walking up and down | wouldn’t look out of placé’s a footpath, no-one can
guestion you(Offender Two).

Offenders confirmed the findings from Johnson and Bowers (2010) and Arraitage
al (2010) that true culde-sac are &ess attractive target. The reasons given were that
you are likely to stand out as a stranger becasryone knows each other”
(Offender Two) and because, on a true culs#e- you have to exit the estate the way
that you went it- increasing the chances of detection. Offender Five summarised
these suggestions:

| wouldn’t go further into the cul-de-sac. There is no reason to be on a cul-de-
sac unless you live there. You aren’t going anywhere so you are a stranger. If
it's a through road you can just keep walking through. | feel like people know
each other and they will see me as a strarf@étender Five)

In a review of the evidence relating to the impadhodugh movemenan crime,
Taylor (2002) concludes thatN€ighbourhood permeability is ... one of the
community level design features most reliably linked to crime rates, and the
connections operate consistently in the same direction across studies: more
permeability, more crinfgTaylor, 2002 p. 419). This asserti@over generalised
Whilst the vast majority of literatur@ee Table Onejonfirms that through-
movement within residential housing increases the risk of crime, there are a small
number of studies (usually conducted using Space Syntax techrtigatesgigue that,
based upon the premise that more people equates to more surveilematelane
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Jacobs (1961) refers to as eyes on the street, increased through movement reduces the
risk of crime(Jones and Fanek, 1997; Hillier and Shu, 1998; Hillier and Shu, 2000

and Shu and Huang, 2003; Hillier, 200%he premise being that an increased

presence of individuals will deter potential offenders or increase the chdnces o
detection should they commit a crime. As can be seen in Table One, whilst there is
some disparity amongst reselaistudies regarding the impact of through movement

on crime there is little doubt from the research that increased through movement
enhances crime risk.

Surveillance

Surveillance refers to the way that an area is designed to maximise the ability of
formal (security guards, police, employees) or informal (residentnsdns
shoppers) users of the space to observe suspicious behaviour. Within CPTED,
surveillance rarely relates to formal measures but refers more to thaahfor
surveillance created fibugh say,ensuring that dwelling entrances face the street, that
rooms facing the street are active (such as the kitchen or living room) and that
sightlines are not obstructed by shrubbery or high wailsked with territoriality,

the principle of sureillance requires users of that space to recoghaean

individual is behaving in a suspicious manner (be that through their behaviour or
simply their presence within a private/sepnivate area) and to have the confidence
to challenge them antervene Therefore, the term surveillanceludes the
operational tasks of active (formal) and passive (informal) surveilléimee,
surveillability (Ekblom, 2011) of that space and the creation of the perception
amongst offenders that they are being observed.

Research suggests that surveillance and visibility play a major parendeffs’
decisionmaking processes when selecting properties to offend against. Offenders
prefer to avoid confrontation and, where possible, select targets which are
unoccupied. Reppetto (1974) interviewed 97 convicted burglars and found that the
most common reason for avoiding a target was that there were too many people
around. Offenders stated that the possibility of neighbours watching thenedeterr
them from selecting a property and that they would select targets whefelthegs
conspicuous and where there was less visual access to neighbouring properties. In
interviews with a sample of 30 active burglars, Cromwell and Olson (1991) found that
over ninety per cent of the saratated that they would never enter a residence
which they suspected to be occupied.

Brown and Bentley (1993) asked 72 incarcerated burglars to assess, from
photographs, whether or not properties had been burgled. Across all ten homes, the
houses judgetb be occupied were perceived by the burglars as being those which
had not been burgled.

Nee and Meenaghan (2006) interviewed fifty residential burglars in th@ k.
findings confirm those presented above, that offenders prefer to select unoccupied
properties, and properties with little or no surveillance from neighbouring houses. T
most commonly referred to feature of attractive targets was the degree of&bver
respondents). Three-quarters (38) of the sample preferred a property to be
unoccupiedyith two-thirds of that number checking this by knocking on the door or
ringing the bell.



When assessing the design characteristics of victimised properties, saveies
identified a lack of surveillance or poor levels of visibility as key festof crime
prone homes (for example, Armitage, 2006; Armitagal,2010; Winchester and
Jackson, 1982; Van der Voordt and Van Wegen, 19996jitage (2006) found that
there was a complex relationship between surveillance and crime risk.ll8ooeei
from neighbouring properties appeared to reduce crime risk, yet surveillance from a
nearby road or footpath enhanced a property’s risk of (timeed to Crime Pattern
Theory and the importance of awareness spéce)itage’s research found that being
overlooked at the front by neighbouring properties produced a Buigkssoreof -

0.6 (suggesting a less than average crime risk). Not being overlooked at the front
produced @8urgesgisk score of +5.7gn above average crime rjsKhis is clearly
related tahe benefit of informal surveillance from neighbours wheable, and

likely, to act as CapableuardiansWhere a property was visible from a nearby
footpath,crime risk increasedrgessscore of +6.3), as did risk for properties
located within viewinglistance of traffic lightsRurgess risk score of +46.6he
second highest scqre

Research conducted across three police forces in the UK revealed fitadsuggport
those presented above. Armitageal (2010) found that properties overlooked by
between three and five other properties experienced 888«ctime than those not
overlooked.

Winchester and Jackson (1982) found that, of the 14 design variables linked to
heightened risk of burglary, eighglate to a lack of surveillance from neighbog
properties. These variables include: property is isolated, property is set atiarioc

with less than five other houses in sight, propersetsat a distance from the roawl

which it stands, property is not overlooked at the front by other houses, property is not
overlooked on either side by other houses, the majority of the sides of the house are
not visible from a public area, the property is set at a distance from thet ieares

and the property frontage is obscured from roadside view.

Brown and Altman (1983) studied 306 burgled and non-burgled properties and found
that burgled houses showed fewer indications of the probable presence of residents
that non-burgled properties. These signs or traces included toys atreves the yard

or sprinklers operating in the garden. Brown and Altman also found that burgled
properties had less visual access to neighbouring properties.

As was referred to above, Van der Voordt and Van Wegen (1990) also developed a
checklist for measuring the risk of criméhe Delft Checklist. Of the factors which
theyidentified agpredictors of crime riskseveral related to surveillance and

visibility. These were: visual cortabetween buildings, amenities and outside spaces,
sightlines between buildings and adequate levels of lighting.

Authors such as Jane Jacobs (1961) highlight the importance of informal surveillance
from those living and working within an area and froms users of the space who
are simply passing by. Jacobs refers to this as ‘eyes on the street’, cargment

‘...there must be eyes on the street, eyes belonging to those we might
call the natural proprietors of the street...the sidewalk must havs use
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on it fairly continuously, both to add to the number of effective eyes on
the street and to induce a sufficient number of people in buildings along
the street to watch the sidewalk3acobs, 1961, p.35).

Of course this argument has many weaknes$sesnost notable being that, whilst a
street may be surveyed by many people, those people do not always notise crime
taking place (Gelfandt al,1973; Mayhew1979) and if they do, they do not always
intervene (Rosenthal, 1964; Latane and Darley, 1970). This concept of self policing,
which may apply in busy cities (which were the focus of Jacobs’ work) is also
weakened when transferred to suburban residential developments which are less
densely populated. As Cozens (2011) highlights, many social aasnadisign factors
make this concept less likely to apply within residential settings. In manyesyliti

is common for both adults within a household to work full-time and developments
have few or no community facilities, making surveillance from those living, working
and passing through the area, less likely to take place.

Recognising the difference between predigieténtial surveillance and that which
actually takes plee, Reynald (2009) conducted a study which measured the
relationship between guardianship intensity and surveillance opportunites on
sample of 814 residential properties in The Hague. Reynald measured gugpdianshi
intensity using a foustage model which moves from stage enmvisible guardian
stage (no evidence that the propestpccupied), to stage twoavailable guardian
stage (evidence that the property is occupied), to stage-thiheecapable guardian
stage (fieldworkers are observed by residents), to stage fotarvening guardian
stage (fieldworkers are challengegliesidents). Surveillance opportunities were
measured by observing the extent to which the view of a property’s windows was
obstructed by physical features such as trees and walls. The results rayeaddd/e
statistically significant correlation beé&n surveillance opportunities and
guardianship intensity (0.45), suggesting that guardianship intensity increases a
opportunities for surveillance increase. When assessing the relationship between
crime and guardianship intensitiie results were positive and statistically significant.
The analysis revealed that crime decreases consistently at each stage ofstegyéour
model. Crime drops significantly between the invisible and available guastiiges,
decreasing even more at the capable guardige stiad slightly more at the
intervening stage.

Study Revealed Study Reference

Offenders avoid properties with visual access| Repetto (1974)
neighbouring houses.

Offenders select targets with less visual accesy Repetto (1974)
neighbouring properties. Nee and Meenaghan (2006)

Offenders select targets which are unoccupied. Cromwell et al (1991)
Nee and Meenaghan (2006)

Offenders avoid targets whi@re occupied (or perceive Brown and Bentley (1973)
to be occupied).

Increasing levels of surveillance enhances guardiar] Reynald (2009)
activity.

Properties overlooked by neighbouring proper| Armitage (2006)
experience less crime. Armitage etal (2010)
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Winchester and Jackson (1982
Van der Voordt and Van Wege
(1990)

-

Properties not overlooked by neighbouring propet:
experience more crime.

Armitage (2006)

Armitage et al (2010)
Winchester and Jackson (1982
Van der Voordt and Van Wege
(1990)

-

Properties with less visual signs of presence of resic
experience more crime.

Brown and Altman (1983)

Properties with front door facing away from the st
experience more physical and social decay.

Coleman (1986)

Properties with view from roadside obscured/obstru
experience more crime.

Winchester and Jackson (1982

Properties visible from nearby footpaths experience r
crime.

Armitage (2006)
Armitage et al (2010)

Property located within close proximity aftop sign,
traffic lights, commercial business establishment, p
church or busy road are more attractive to offenders.

Cromwell et al (1991)

Properties located within viewing distance of tral
lights experience more crime.

Armitage (2006)

Properties located on a main road experience more ¢

Winchester and Jackson (1982
Groff and La Vigne (2001)

Increased levels of street activity reduces crime.

Jacobs (1961)

Properties in areas less illuminated by street ligh
experience more crime.

Groff and La Vigne (2001)
Van der Voordt and Van Wege
(1990)

-

Welsh and Farrington (2009)

Table Two: Key research findings - Surveillance and Visibility

Physicalsecurity

Physical security (or target hardening) refers to the standardsdéws, doors,
locks, fences, oother physical structuresd a property and its boundampatincrease
the difficulty for offenders in entering a building or spaResearch on security
measures as a means of preventing burglary suggests that, all othebkiciprs
equal, burglars prefer to offend against properties with lower levels efqgathy
security (Cromwelbnd Olsm, 1991). Budd’s (199Panalysis of the British Crime
Survey found that security devices are extremely effective in reducimigithef
burglary victimization. Budd found that, in England and Wales in 1997, 15% of
households without security measures were burgled, compared to just 4% of
households with basic measures in place anav@bohigher levels of security.

Vollaard and Ours (2011) report the findings of an extensive assessment of built-in
security in theNetherlands. This study utilises the introduction of changes in building
regulations introduced in 1999 whiobguiredall windows and doors (for new build
properties) to be made from material certified and approved by the European ENV
1627:1994 Class 2 standard, or the Dutch NEN 5096, Class 2 standard. Using data
from four waves of the annual National Victimization Survey (VMR), the results
reveal that the regulatory change resulted in a reduction in burglary (viéhin t
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sample) from 1.1 to 0.8 per cent annually — a reduction of 26 per cent. The results also
reveal that the enhancement in security within new homes resulted in increased
protection for older, less-protected homes within close proximity of the new homes —
thus suggesting a diffusion ofime @ntrol benefits(see Clarke and Weisburd, 1994).
The analysis also suggests that burglary offences are not being displatiest to
property crimes such as bicycle or vehicle theft. Thegalationgelate specifically

to the physical security of property, and not the wider CPTED measures deoyiire

the Police LabeSecure Housingchemediscussed in more detail belpwo ensure

that the effect being measured was independent atHame, these properties were
excluded from the samplResearch condusti byMontoya, Junger and Ongena

(2014 in the Netherlands confirm these findings.

In interviews with convicted prolific burglars in the UK, Armitage and Joyce (in
press) found that, with the exception of dmand ofmonitored burglar alarms,
offenders were not deterred by the presence afaam, suggesting that: aply one
brandof alarmcontinues to sound when the internal box is ripped off the walheb)
majority of neighbours would simply view that noise as an annoyance and not
respond, c) they would cover the external box in sealant foam the night before to
dumb the alarm, or d) they would simply allow the alarm to go off and come back
when it had finished.

Tseloniet al(2014) conducted an idepth analysisf the relationship between

physical security measures and burglary risk in England and Wales. Usirigpdata
four sweeps of the Crime Survey for England and W&SEW)- formerly the

British Crime Surveythey presented the crime reduction benefits of individual and
combined security features reported to be present by those taking part in the survey
The research fountthat certain combinations of security features confer a crime
reduction advantage, btitatthe protection conferred against burglary does not
consistently increase with the number of devices installed.analysis suggested that
if only one security device was to be installed, the most effective device would be
external lights on a sensor. e further device was to be added, the most effective
pair of security devices would be window locks and external lights. The ultimate
choice for balancing out the number of devices and protection against burglary was
window and door locks together withtesr external lights or a security chain. The
study concluded that individual security devices confer up to three times greater
protection against burglary than no security and that combinations of securdgsievi
in general afford up to fifty times more protection than no security.

The same study looked at the protection afforded by burglar alarms on properties
covered by multiple sweeps of tB&SEW. The results (published in Tillest al,

2019 revealed that for the majority of CSEW sweeps, burglar alarms were asdociat
with either no change or, more often, a substamttasein the risk of burglary

with entry. The results also suggested that the presence of a burglaredarsts be
diminishing as a protective factor with earlier sweeps showipgsitive impact on
burglary with entry. This is despite the technical advances in thigyoqpfaburglar

alarms systemg.illey et al(2015) propose seven possible hypotheses to explain this
counterintuitive finding. These include: i) dodgy data, iipmexlent error that the
respondent has reported that the alarm was installed at the time of the burglary whe
in actual fact it was installed as a consequence of the burglary (and therefere post
victimisation), iii) latent repeat victimsthat the alarm was installed as a response to
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a previous burglary and it is that burglary that boosts the likelihood of repeat
victimization, iv) adaptive offenders, v) flags for targétactiveness that the
presence of an alarm suggests rich pickings, vi) dilution/discredit/drownedimit —
the mass availability of alarms has meant that their deterrent effect is diluted, vii)
heterogeneity in systems and effeethat the CSEW only measures the presence of
an alarm, not the standard or quality of each device.

Image/management and maintenance

Cozenst al (2005) use the term image, while others have used management and
maintenanceo cover the principle of creating buildings/spaces which are physically
free from litter, graffiti, vandalism and damage but are also areas Ww#tigona or a
poor social reputation.

Several studies have suggested that ifllevel disorder such as vandalism and litter
are not addressed, they can act as a catalyst for more serious crimen.(3$860a
refers to this as the contagion theory, suggestinghlkdptesence of vandalism
stimulates more vandalisni{p.39). Wilson and Kelling (1982) refer to this
contagious effect as théroken windows theoftyp.16). This suggests that an area
with existing deterioration such as graffiti and vandalism conveysiession that
a) nobody cares so apprehension is less likely and b) the area is alreadyaiatidy s
more act will go unnoticed. This is supported by Taylor and Gottfredson (1987), and
later tested by Keizeat al (2008), who found that physical inciiies indirectly
influence offenders’ perception of risk in that they portray a resident’s levat@ic
concern for the area in which they live, thus acting as an indicator for thadige|i
that they will intervene if they detect an offence takiragcpl

In her study of the link between environmental design features and crime Widsit
Yorkshire, Armitage (2006) found evidence of brief and ltergq desertion to be
statistically significantly associated with prior burglary in a sample of 1058
properties.Forty two per cent of the properties which showed signs of brief desertion
had been burgled at least once; this was compared to just 15.8% of properties which
did not show signs of brief desertion. Additionally, 45.5% of the properties which
showed signs of lengthy desertion had been burgled at least once. This was compared
to a figure of just 15.8% for houses without signs of lengthy desertion.

In a series of papers, Cozezisal (2001, 2002a and 2002b) revealed photographs of
two contrasting versions, one being well maintained, the other poorly maintained, of
five housing designs detached, senrdetached, terraced, lemse flats and high rise
flats. Participants were asked to judge each property’s vulnerability to tyurgiee
results revealed that elderly residents, convicted burglars, planning poédssi

police and young adults consistently selected the ‘well maintained’ option as the
safest for all five design types.

In recent researc¢irmitage and Joyce (in press) haeéuted the importance of this
principle, with none of the offenders interviewed suggesting that anaimtained
property would attract them (based on the premise that the residents are umlikely t
challenge them). Wimeshown images of untidy properties, almost all offenders stated
that they would not be attracted to the property becahsee'would be nothing to

take’ (Offender 2). More worrying, a number of offenders stated the opposite, that a
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tidy property would dtact them as it suggests that there would be financial rewards:
“You want a nice tidy garden, if you mow your lawn, you care for your house and will
have nice things (Offender 13)

Crime Prevention through Environmental Design (CPTED) in practice

Thereare example€England and Wales and the Netherlands being the most notable,
of interventions that bring the€PTEDprinciplestogetheras award schemes. In
England and Waleshé Secured by Design (SBD) scheme is managed by the
Association of Chief Polic®fficers Crime Prevention Initiatives (ACPO CPBnd

is run on a daye-day basis ¥ local police ALOs, CPDAs or DOOs whose role is to
ensure that developments are designed and built to certain specificatitmis.

England and Wales, these roles haaditionally beemperformedby warranted

police, although cuts in police budgets have led, not only to a dramatic reduction in
numbers (from 347 in January 2009 to 125 in November 2014), but also towards
moves to civilianise this rol&BD is based upon the key principles of CPTED and
sets standards for properties and the wider development baseghysaral security,
surveillance, through movement, territoriality and management and maintenance
There have been five published evaluations of the effeesseaf the SBD scheme
(Brown, 1999; Pascoe, 1999; Armitage, 2000, Teeda@i 2009 and 2010; Armitage
and Monchuk, 2011¢ach concluding that SBD confers a crime reduction advantage.

Several studies have alsoncluded thathe SBD scheme is a cesffectivemeasure
(Armitage, 2000; Association of British Insurers, 2006; Teestad 2009). The
Association of British Insurers (2006) estimate thatover-costs of building to the
SBD standard are £200 for a four-bedroom detached house, £&/thfee or twe
bedroom detached house, £240 for a ground floor apartment and £70 for an upper
floor apartment. Pease and Gill (2011) re-analysed the findings from Armitdge a
Monchuk’s (2011) study of the effectiveness of SBD, and established that) tiaé&in
Davis Langdon (2010) figures for the cost of SBD and setting these againsbtég cr
saved, SBD pays for itself in just under two years considering only buegldry
criminal damage offences. The inclusion of other offences, they state, would reduc
this period.

The Netherlandbas a similaaward scheme Police Label Secure Housing. Unlike

the SBD scheme, this award (which was originally owned and managed by tle¢ polic
is managed by the Dutch government who adopted the police label into their planning
policy guidelines and since 2004 it has been requirecttteayy new estate or

dwelling be built in accordance with the police label or an equivalent label. Although
the award was modelled on SBD, there are several distinctions which marlothe tw
schemes apart. The first is that the label is split into three different certificates
Secured Dwelling, Secured Building and Secured Neighbourhood. These can be
issued separately but together they form the Police Label Secure Housidg Evear

label is also less prescriptive than SBD with more flexibility for devetopining to
achieve a secure development. The requirements are set out under five categories
(urban planning and design, public areas, layout, building, dwelling) and these include
performarme requirements (what) and specifications which indicate the way in which
those requirements will be met (how). As a means of encouraging creatidity

avoiding the risk of developers ‘designing down’ to specific requirements, where a
developer offers aogution which differs from that set out in the *how’, but can still
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demonstrate the same preventative effect, then this will be considered. The schem
also differs in that it is valid for ten years only and after this periodaasessment is
required. h terms of the delivery of the scheme, the system is very similar to that
within England and Wales. Until 2009, each police region had a number of Building
Plan Advisors (Bouwplanadviseur) whose role was very similar to the
ALO/CPDA/DOCO role. As a respoedo budget cuts, the role has been civilianised
and is run by the municipalities either through the employment of externalteotsu
or civilian Building Plan Advisors located in-house.

Conclusion

This chapter halriefly outlined the theories upon which CPTED is based; it has
presented a discussion of the five princiglestform this approach alongside

evidence of their effectiveness, alonecombined, in reducing crime. Tlohapter has

also briefly introducedne approaches implementing CPTED in England and Wales
and the Netherlands — two countries in which crime reduction has been given
particular consideration within the planning system. CPTEDdwsved criticismas

a crime reduction approaetsome argue thait focuses too heavily upon the event as
opposed to the offender, ignoring the root causes of crime; it places too much
responsibility on victims to take preventative action, amlto simplistic. One of

the central difficulties in convincing s®r practitioners and policy makers of the
benefits of this approach is the length of time it takesufigicrime reduction benefits

to become apparenthink of the time it takes for a planning applicatito be

submitted, considered (and possibly rejectegubmitted and reconsidered), for the
development to be built, sold, occupied and then for a crime problem to emerge. This
is not a quick win! In many cases the crime redudbenefitsof applying CPTED
principles may never become apparent. Take for example a field with no houses, and
therefore no burglary or acquisitive crime problems. If a housing estaudtisn that

field and it meets the SBD criteria, crime is likely to be low, but within the life of that
development, there will be some crimwed disorder incidents. Where are the crime
reduction benefits of building to SBD? Where is the praise for senior police or
planners making local policy decisiond/hilst there are limitations and areas for
improvement, there is a growing body of evidence to suggest that CPTED is a cost-
effective crime reduction measure. That the individual principles upon which it is
based show crime reduction benefits, as do the combined implementation of these
principles. It is an approach that requires multi-agenckwgr Partners as diverse as
police, planners, architects, developers and social housing providers must work
together — meeting requirements such as those set out in Section 17 of the Crime and
Disorder Act (1998) in England and Wales. If implemented at the planning or pre-
planning stage, consideration for the principles of CPTED add vergitwa cost to

a housing development, and the benefits outweigh these costs and last for decades. To
the criticism of simplicity, CPTEDnay not be rocket science, but as Ekblom (2011)
highlights, rocket science itself is actualtiead simple — feed fuel and oxidant into a
chamber, stand well back, ignite, apply Newton’s laws of motion, and wHposh’

279). Whilst this approach may not produce those much sought after ‘quick wins’, the
benefits (once they materialise) are likely to last for decades, or to make the
counterpoint, the failure to address vulnerabilities of design could leave a tdgacy
increased crime risk for just as long a perMtth CPTED we have a simple
techniquehatallows the opportunities for crime to be designed out of residential
housing before the problems emerge. It creates an environment in which kegsgenc
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must work together to demonstrate and deliver their requirement to consider crime
prevention, and it creates environments where people want to live and work, both now
and in the future — the very definition of sustainable housing.
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