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        Crime Prevention Through Environmental Design (CPTED) is a practice-oriented approach to reduce the risk of
        offences such as burglary and fear of crime by modifying the built environment. In recent years, this approach
        has been criticised for confused terminology and for failing to integrate successfully with other approaches.
      


      
        Rebuilding Crime Prevention Through Environmental Design explores and extends the common ground between
        CPTED and situational crime prevention – another traditional approach in the field of crime prevention and
        security – via the latter’s evolution into the field of crime science. Drawing on international research to
        develop new interdisciplinary perspectives, this volume explores how situational crime prevention and
        environmental criminological theories relate to those of Crime Prevention Through Environmental Design and
        considers how crime science can be reformulated to merge different approaches, or at least articulate them
        better.
      


      
        Rebuilding Crime Prevention Through Environmental Design will appeal to students, applied academic
        researchers and practitioners who wish to deepen their understanding and contribute in turn to the ongoing
        revitalisation of the field.
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        Crime science is a new way of thinking about and responding to the problem of crime in society. The distinctive
        nature of crime science is captured in the name.
      


      
        First, crime science is about crime. Instead of the usual focus in criminology on the characteristics of the
        criminal offender, crime science is concerned with the characteristics of the criminal event. The analysis
        shifts from the distant causes of criminality – biological makeup, upbringing, social disadvantage and the like
        – to the near causes of crime. Crime scientists are interested in why, where, when and how particular crimes
        occur. They examine trends and patterns in crime in order to devise immediate and practical strategies to
        disrupt these patterns.
      


      
        Second, crime science is about science. Many traditional responses to crime control are unsystematic, reactive
        and populist, too often based on untested assumptions about what works. In contrast, crime science advocates an
        evidence-based, problem-solving approach to crime control. Adopting the scientific method, crime scientists
        collect data on crime, generate hypotheses about observed crime trends, devise interventions to respond to
        crime problems and test the adequacy of those interventions.
      


      
        Crime science is utilitarian in its orientation and multidisciplinary in its foundations. Crime scientists
        actively engage with front-line criminal justice practitioners to reduce crime by making it more difficult for
        individuals to offend, and making it more likely that they will be detected if they do offend. To achieve these
        objectives, crime science draws on disciplines from both the social and physical sciences, including
        criminology, sociology, psychology, geography, economics, architecture, industrial design, epidemiology,
        computer science, mathematics, engineering and biology.
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    Foreword


    
      ‘Contemporary politics is trapped in short-termism and parties may never be able to recover’.1 Substitute ‘policy’ for ‘politics’ and ‘society’ for ‘parties’ and the sentiment remains
      true. In essence, we campaign and vote driven by a blend of our own interests and those of our children and
      grandchildren. Self-interest almost always means that the former prevails. The construction of places channels
      human behaviour, often for generations. This is true of both physical space and (in a different way) cyberspace.
      Design and construction remaining mindful of issues like energy expenditure, carbon cost and crime are like
      voting in the interests of your grandchildren.
    


    
      The aim of CPTED is self-evidently worthy in striving for a reduced-crime world for our children to inherit.
      Where an aim is worthy, application typically outruns evidence. The editors’ stated aspiration is to take a
      bulldozer to CPTED’s wobbly edifice and reinforce its foundations. The contributions represent many possible
      approaches to building on those foundations (the chapters with lead authors Birks and Borrion are to this reader
      particularly promising).
    


    
      The editors are well equipped to direct the rebuilding of CPTED. A surprising and pleasing aspect of their
      collaboration is that such different people should have achieved the synergy which this book represents. Ekblom
      is a polymath whose long career is littered with creative ideas. Armitage is a brilliant scholar passionate about
      designing out crime, and terse even for a Yorkshirewoman. They make an odd couple who have achieved something
      significant by putting this book together. They should now start on a parallel volume on cybercrime.
    


    
      Professor Ken Pease OBE
    


    
      Note


      
        1 http://blogs.lse.ac.uk/politicsandpolicy/contemporary-politics-is-trapped-in-the-short-term-how-did-it-happen-can-it-be-repaired/.
        (accessed July 15, 2018)
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    1  Introduction


    
      Paul Ekblom and Rachel Armitage
    


    
      People have always protected themselves and their property by modifying their environment, even before the
      construction of permanent buildings began. Archaeology and history reveal a succession of architectural
      inventions, from thorn hedges, ditches and ramparts to palisades, doors, drawbridges and the like, accompanied by
      specialised security fittings such as locks and bolts. However, as an explicit movement and field of practice,
      Crime Prevention Through Environmental Design (CPTED) emerged only some four decades ago. CPTED originated as a
      blend of several sources, mostly North American. These included the community-centric approaches of Jane Jacobs
      (1961), who had a background in urban studies, local activism and architecture, introducing the concept of ‘eyes
      on the street’ and also of social capital; Oscar Newman (1972), the architect and city planner who contributed
      Defensible Space; C. Ray Jeffery (Jeffery 1971; Jeffery and Zahm 1993), a psychologist with a theoretical bent
      who actually coined the phrase Crime Prevention Through Environmental Design and subsequently attempted to
      broaden the approach in ways which were sadly neglected at the time; and Barry Poyner (Poyner 1983, 2006), a
      British architect who brought a strong commitment to research and evaluation. CPTED comprises several broad
      principles: Defensible Space (making places easier to keep people out of), Movement Control (including more
      traditionally Territoriality – motivating occupants to defend their places), Surveillance, Management,
      Maintenance and Image, Activity Support (encouraging legitimate activities which restrict the opportunity for
      crime) and Physical Security. Other variants can be found e.g. in Armitage (2013), Cozens (2014) and Gibson
      (2016).
    


    
      Situational crime prevention (SCP) focuses, as its name implies, on changing people’s offending behaviour not by
      influencing the predispositions that they bring to crime situations but by changing those situations themselves.
      SCP arose somewhat later than CPTED. Its origins included wartime Operations Research (Wilkins 1997); Action
      Research (Lewin 1946); Problem-Oriented approaches (Goldstein 1990); sociology in understanding changing crime
      patterns via changes in Routine Activities bringing offenders and targets/victims together in the absence of
      capable guardians (Cohen and Felson 1979); generic cognitive/social psychology and economics, with an emphasis on
      Rational Choice and decision- making (Cornish and Clarke 1986; Clarke 2012); and micro-geographical approaches (Crime Pattern Theory – Brantingham et al. 2017). Together, these have become known as
      opportunity approaches, and thus the preventive strategy is mainly about opportunity reduction.
    


    
      We do not offer an in-depth resume or review of CPTED or SCP here: that has been supplied elsewhere from the
      perspectives of research (e.g. Armitage 2013; Cozens and Love 2015) and practice (e.g. Cozens 2014). But we do
      have some pertinent observations about the evolution of these parallel tracks of environmental crime prevention,
      which have never quite converged – so far.
    


    
      CPTED and SCP have both, in their different ways, remained outliers from mainstream approaches to crime and
      security. Apart from the original injection of ideas and the occasional significant review, evaluation or
      research study CPTED has kept somewhat distinct from academic input and discipline, resembling a ‘school’ of
      architecture pursuing a slowly evolving manifesto that accretes new ideas without fully assimilating them (Ekblom
      2011a; Armitage and Monchuk 2017). Or, rather, several schools, since we now have Second-Generation CPTED with an
      emphasis on social cohesion, community connectivity, community culture and threshold capacity (Saville and
      Cleveland 2003a, 2003b), and even three candidates for Third-Generation: Thorpe and Gamman (2013) focus on
      multiple drivers of environmental design; Gibson (2016) on conceptual clarity and alignment with sustainability;
      and SafeGrowth on safe, sustainable urban space (www.safegrowth.org/blog/green-answers-for-crime-3rd-gen-cpted). And the term
      ‘CPTED’ in some regions, especially North America, has gained currency as a substitute word for any kind of
      territorially based civil-world crime prevention, which unfortunately dilutes the concept or muddies the water,
      whichever metaphor you prefer.
    


    
      The originators of SCP chose deliberately to cut themselves free of conventional criminology and policymaking,
      with their emphasis on offender motivation and its societal causes and the functioning of law enforcement and the
      criminal justice system. These interventions addressed the ‘civil’ world of products such as cars; procedures
      such as cash transactions; surveillance; and, of course, the design, construction and management of places.
    


    
      Neither of the two approaches has paid much attention to consistency of terms and concepts or attempted to
      integrate their respective theoretical bases beyond a kind of ‘lumping-together’ (Ekblom 2011a, 2011b; Gibson
      2016). In each case, this has been in the name of simplicity, but it is a false simplicity which ultimately
      serves to confuse and ultimately to deny practitioners tools for thinking, communication, knowledge management
      and collaboration that are subtle enough to handle the messy complexity of everyday crime prevention (Ekblom
      2006). Nor have CPTED and SCP exchanged ideas and practices except sporadically and rather uneasily.
    


    
      But things have started to move in the latter field, which has begun to emerge from its self-imposed isolation
      and transform into crime science (e.g. Wortley et al. 2019). This is an applied academic discipline which seeks
      to understand the immediate causes and contexts of criminal events in order to decrease their occurrence and
      harm. It emphasises the interaction between situational and offender-related
      factors and is not afraid of complex theorising where necessary to reflect and successfully influence for the
      better a complex world; it draws on the content and methods of a range of disciplines, from biology to physics
      and computer science.
    


    
      A third comer on the scene is general field of design, with leading lights including the Design Against
      Crime Research Centre, University of the Arts London, and the Designing Out Crime Research Centre, University of
      Technology Sydney. The wider understanding of and practice on design that these institutions and others bring –
      with emphasis on ‘user-friendly/abuser-unfriendly’, user-centred and co-design approaches, social innovation and
      the concept of reframing problems rather than simply taking the brief as the client poses it – has begun to
      generate interesting and challenging new ways of looking at improving security without adverse side effects such
      as fortification, inconvenience or profligate use of energy e.g. to floodlight areas for surveillance purposes.
    


    
      This collection arises from our several interests in all the above fields and joint work on a range of projects
      and consultancies. One of us (Armitage) has a two-decade involvement in empirical research and evaluation on
      CPTED practice and policy (e.g. Armitage 2006; Armitage and Monchuk 2011; Armitage 2013, 2017); the other
      (Ekblom) has a somewhat longer involvement in SCP and crime science with an emphasis on theory, conceptualisation
      and systematisation of scientific and practice knowledge in crime prevention in general and CPTED in particular
      (see respectively Ekblom 2011b and http://5isframework.wordpress.com; and Ekblom 2011a and http://reconstructcpted.wordpress.com), and a decade of consorting
      with designers of products, places and social innovation (e.g. Ekblom 2012). But in common is our commitment to
      being constructively critical friends of environmental crime prevention; and in particular to the ever-closer
      union of CPTED and SCP.
    


    
      Although we welcome the fertile ferment of the Third-Generation contenders, we do not feel confident enough
      ourselves at this time to propose a Fourth- Generation label. Rather, we wish to add new thinking from a
      diversity of disciplines – both centre field and outliers. Then we hope to undertake, and promote, further
      collaborations that move CPTED towards a properly evidence-based, theory-informed, conceptually sound and
      practically feasible field of intervention that is fit to hold its own in close embrace with crime science and an
      approach to architecture and planning that addresses the multiple drivers of complex societies around the world.
    


    
      In line with this aspiration, the chapters in this volume represent leading-edge thinking and research and
      straddle the divide between CPTED and SCP/crime science.
    


    
      The rest of the book begins with two empirical chapters with both theoretical and practical implications.
      Michelle Rogerson and Ken Pease OBE use data from a large national area-based regeneration programme to explore
      the dynamics of people’s decisions to move home and how this relates to local crime patterns. On the one hand,
      crime could precipitate residential mobility; on the other, high residential turnover may place obstacles to the
      implementation of formal and informal crime prevention efforts. Rachel Armitage and
      Chris Joyce illustrate the benefits of collaboration between an academic and a serving police officer. They
      attempt, through interviews with prolific burglars focused on images of homes, to obtain their views on the risk
      and protective factors of housing design and occupancy. Some of the familiar CPTED principles are supported, but
      others are not, indicating the importance of taking the offender’s perspective. There follows a chapter by
      Danielle M. Reynald and Mateja Mihinjac which is empirical but with a strong theoretical theme centred on the
      concept of guardianship, a more sophisticated treatment of which promises to further integrate the currently
      loosely linked approaches of CPTED and situational crime prevention (SCP).
    


    
      Moving further into the conceptual domain – yet ultimately with implications for how both research and practice
      are developed, conducted and communicated – Paul Ekblom’s ontological chapter builds on his previous work in
      documenting the limitations of CPTED and better connecting the fundamental ideas in its First- and
      Second-Generation variants to those of crime science, architecture and design. In this, he draws on the ideas of
      ecology.
    


    
      One of the aims of Ekblom’s chapter is to develop sharper environmental concepts to support computational and
      mathematical approaches to CPTED and SCP. These approaches form the focus of the next two chapters. Daniel Birks
      and Joseph Clare review the field of ‘synthetic societies’ using agent-based modelling, where researchers create
      artificial environments in silico and populate them with simplified autonomous software agents which move
      about the environment following a particular agenda and interacting with one another. The patterns of actions and
      events that emerge enable exploration of causal interactions between individual behaviour and environmental
      context in complex systems; and predict and understand aggregate area outcomes such as crime rates and patterns.
      Agent-based modelling enables systematic manipulation of environmental properties and features in ways that would
      never be practically feasible or ethically allowable, but which informs CPTED theory, practice and policy
      choices. Hervé Borrion, Octavian Ciprian Bordeanu and Sonia Toubaline use mathematical simulation experiments to
      focus intensively on vehicle and knife attacks by terrorists, seeking to identify optimal configurations of armed
      response vehicles and CPTED measures in a range of operational contexts, including whether or not offenders
      conduct hostile reconnaissance. Displacement of offending emerges as a significant issue: while challenging to
      model, doing so potentially yields significant improvements in security strategies.
    


    
      Massoomeh Hedayati Marzbali, Aldrin Abdullah and Mohammad Javad Maghsoodi Tilaki continue the theme of
      mathematical modelling with structural equations based on empirical data in the service of conceptual
      clarification and practical application, e.g. in predicting crime risk on the basis of (clarified) CPTED
      principles. But they also lead the book in several other directions of interest. First, they present CPTED
      research in a rarely encountered Asian context; second, they develop and test a systematic CPTED measurement
      scale; and third, they assess national Malaysian CPTED guidelines against their own empirical findings.
    


    
      We then move onto an implementation theme with study in failures of CPTED by Ward
      Adams, Eric S. McCord and Marcus Felson. In a chapter with the provocative title of ‘How to ruin CPTED’, they
      argue that good design of environments cannot be counted on as a permanent solution because a newly built or
      refurbished place can after commissioning be mismanaged, undergo changes in use which invalidate the current
      CPTED arrangements, outgrow them through expansion or are allowed to deteriorate. (All these processes are best
      explained by concepts from environmental criminology; empirical examples illustrate the last two.) Consequently,
      CPTED must be purposively combined with CPTEM – Crime Prevention through Environmental Management.
    


    
      Leanne Monchuk next presents findings from her long-term familiarity with the pioneering efforts of the UK’s
      Greater Manchester Police to develop and operate a framework of CPTED service delivery that is of high
      professional quality yet practically and financially sustainable. This is an issue of great importance given the
      austerity budgeting that the police and other services have had to endure over the last decade and, it would
      unfortunately seem, will have to endure in years to come. On a broader issue, the contrast between the delivery
      arrangements in Greater Manchester and those elsewhere in the UK – including civilian architects versus trained
      police officers; service-funded by developer-paid fees versus free, publicly funded input; and requirement for
      formal crime impact statements by developers – mean that making general conclusions about the effectiveness and
      implementation of CPTED is challenging.
    


    
      The chapter by Marcus Willcocks, Paul Ekblom and Adam Thorpe – all connected with the Design Against Crime
      Research Centre, University of the Arts London – unsurprisingly takes a more radical designer’s view on the
      proper scope and approach to CPTED. Based around a practical project which sought to improve the security and
      wider appeal of a district in Oslo, Norway, this describes the evolution of an attempt to blend Ekblom’s
      crime-focused Security Function Framework with designers’ wider interest in ‘what we want more of
      alongside what we want less of’ – hence the emergence of the ‘Vibrant Secure Function Framework’. The
      chapter considers whether this approach helps to stimulate design rather than merely document done designs, as
      has been contended; which of the conventional CPTED principles are supported or challenged in this extended
      framework; and how far Second- or Third-Generation progressive takes on CPTED can be incorporated.
    


    
      In their concluding chapter, Rachel Armitage and Paul Ekblom summarise the messages from the aforementioned; look
      to the changing environment within which CPTED must operate and to which it must adapt; and propose a future
      programme of development.
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    2  Moving home as a flight from crime


    Residential mobility as a cause and
    consequence of crime and a challenge to Crime Prevention Through Environmental Design


    
      Michelle Rogerson and Ken Pease OBE
    


    Introduction


    
      Previous research has established a range of interconnections between moving home and crime. There is evidence
      that the process of moving home can increase the risk of crime victimisation. Ellingworth and Pease (1998) found
      that those who were in the process of moving house, or had just completed a move, were at greater risk of
      property victimisation.
    


    
      There is also evidence that areas characterised by high rates of population turnover suffer high rates of crime.
      Xie and McDowell (2008a) identified the relationship between resident turnover and crime victimisation as
      operating on three levels. Firstly, new residents moving into a property within the previous six months were
      likely to suffer a higher level of victimisation than the property’s previous occupants. Secondly, dwellings with
      a high turnover of occupants suffer higher levels of property crime than dwellings with more stable occupancy.
      Finally, at a neighbourhood level, the rate of resident turnover is positively correlated with crime rates.
    


    
      A further group of studies provide evidence that victimisation may prompt a decision to move home. Aggregate
      level studies have identified correlations between crime levels in an area and the degree of resident turnover
      (Morenoff & Sampson, 1997). However, at this degree of aggregate level it is difficult to determine the
      direction of causation, particularly as other studies point to high levels of resident turnover as a contributory
      cause of crime (Hirschfield & Bowers, 1997). Dugan (1999) found that property victimisation was a reliable
      predictor of moving home: i.e. experiencing crime at home can drive people to move away. This prediction provides
      a stronger claim for the causal role of crime for residential mobility. A later study by Xie and McDowall (2008b)
      replicated Dugan’s findings while additionally discovering that indirect victimisation (measured as living in
      close proximity to other victims) also increased the likelihood of moving.
    


    
      An Abbey National survey conducted in the UK in 2007 reported:
    


    
      
        Crime levels and bad neighbours are the reason for almost ten million Britons moving home in the last five
        years. That is according to a new study from Abbey, which reveals 5.3 million people
        [from a sample of 18.8 million movers] said their main reason for moving home in the last five years was due to
        crime levels in their area and a desire to move to a location where they would feel safer.
      


      
        (Abbey National, 2007)
      

    


    
      This survey is of interest as it directly obtains respondents’ reasons for moving rather than making assumptions
      from moving behaviour. However, details of the original research and its methodology are elusive, and the range
      of possible response options given to the research participants is unclear. Further work seems necessary to
      identify the role of crime concerns and experiences in fuelling a desire to move house.
    


    
      The nature of this relationship is of further importance because flight from crime may in itself hinder efforts
      to reduce crime. High resident turnover can create neighbourhood instability that can act as a barrier to the
      successful implementation of crime prevention strategies, particularly those that are dependent upon the ongoing
      co-operation, commitment or involvement of residents. Interventions that may underperform in neighbourhood
      contexts with high resident turnover include alley gating (Millie & Hough, 2004) and neighbourhood watch
      (Haywood, Kautt & Whitaker, 2009). The irony is that stability, cohesion and co-operation may be least
      prevalent where it is most needed, with such schemes tending to be less successful in disadvantaged areas
      (Hirschfield & Bowers, 1997).
    


    
      It would appear that crime is both a cause and an effect of residential mobility. The mechanisms behind these
      complex relationships are of relevance to both CPTED and SCP frameworks. Residential mobility has the potential
      to influence crime by directly and indirectly increasing opportunities for crime. From the perspective of SCP, a
      high turnover of residents can directly influence the attractiveness and vulnerability of a dwelling and the
      belongings within it to theft and vandalism. This can include providing indicators that a property may be
      unoccupied, such as ‘for sale/to let’ signs, removal vans and boarded up windows. Increasing the portability of
      items by boxing them up, ready for a legitimate move, can also make them more removable by thieves (Clarke &
      Webb, 1999). They may also be more visible (Cohen & Felson, 1979) as they are brought into and out of a
      property – particularly if the boxes give a clear indication of their content. Recent movers may not yet have
      installed or know how to use existing security measures such as locks and alarms. For sale signs and property
      viewings may provide a legitimate excuse (Clarke & Homel, 1997) to visit a property and make it difficult for
      neighbours to identify suspicious behaviour (Ellingworth & Pease, 1998).
    


    
      The neighbourhood instability created by high residential turnover can have a more indirect influence on crime
      opportunities. High levels of residential turnover have the potential to disrupt neighbourhoods, weaken community
      ties and reduce the capacity of the community to implement informal social controls. The social disorganisation
      (Sampson & Groves, 1989) created or exacerbated by a high churn of neighbourhood occupants can erode trust
      within a community, make it harder for residents to distinguish between strangers and
      ‘locals’, and may reduce the investment in and feelings of ownership towards the neighbourhoods in which people
      live. This can reduce the community’s capacity to act as informal crime preventers or capable guardians by
      reducing the possibility of bystander interventions and discouraging collective responses to suspicious and
      criminal activity. The relationships between residential mobility and crime are of import to CPTED because the
      key mechanisms which CPTED seeks to infuse within neighbourhoods (as outlined by e.g. Armitage, 2013) are reliant
      on encouraging legitimate users of environments to protect the space. Although CPTED places an emphasis on
      physical aspects of environments, many of these physical changes are designed to mobilise social
      processes. Pivotal CPTED principles such as guardianship and surveillance require the active involvement of
      human actors.
    


    
      Reynald (2009, 2010) highlighted how the ‘availability’ of potential guardians does not automatically translate
      into effective or capable guardianship. In this study of residential areas, Reynald (2010) demonstrated that
      effective guardianship is dependent upon residents’ decision making, which is in turn related to their actual and
      perceived capabilities as guardians. Felson (1995) argued that guardians are more like to assume responsibility
      over places and targets with which they have an intimate connection. This assertion was supported by respondents
      in Reynald’s (2010) study, who reported a greater willingness to monitor their neighbourhood when they felt
      greater connection to the area. Factors such as living in the area for some time and knowing neighbours appeared
      to increase the sense of responsibility to monitor the area.
    


    
      In addition to willingness to monitor, effective guardianship is dependent on the capability of residents to
      monitor their neighbourhood. This includes the ability to distinguish between those people who are conducting
      legitimate activities and those who pose a threat (Roncek, 1981; Felson, 2006; Reynald, 2010). This ability is
      dependent upon residents’ knowledge of their surroundings (Felson, 2006), knowledge that is enhanced when
      residents have lived in an area for some time and have had the opportunity to learn the neighbourhood’s regular
      routines and to recognise the people and behaviours that stand out (Reynald, 2010). Reynald’s study also showed
      further beneficial links between having connections within and knowledge about a neighbourhood in that
      interactions with neighbours can provide an important source of information about the area.
    


    
      There is clearly a risk that CPTED mechanisms could be hindered by wider social processes such as high resident
      turnover. Thus, the extent to which design can foster territoriality and the guardianship of defensible space may
      be dependent upon the existence of a sufficient number of occupants who feel invested in that space, are
      committed to looking after it and know and trust their neighbours. These are key contextual factors. Successful
      implementations of CPTED also aim to persuade offenders that the occupants and users of an environment have the
      collective capacity to protect the space. It is therefore notable that neighbourhood levels of social
      disorganisation have also been shown to positively correlate with the concentration of resident offenders (Eisner
      & Wikström, 1999).
    


    
      Given that research has suggested that experiencing crime and/or worrying about crime
      in your neighbourhood can be catalysts to moving away, we are presented with a spiralling problem as the
      consequent neighbourhood instability hinders attempts to reduce crime. From the perspective of this book,
      problematic, perhaps criminogenic, environmental design may have increased crime risk while feeding neighbourhood
      churn, which could in turn impede CPTED and SCP mechanisms for addressing the problem. The analysis below aims to
      further contribute to an understanding of the role of crime in people’s decision to move home.
    


    Crime and the intention to move: the present study


    
      This chapter reports on a secondary analysis of data generated from a longitudinal dataset collected over eight
      years. The survey opportunely asked respondents about their experiences and perceptions of crime and about any
      intentions to move home. The data were gathered during the course of the New Deal for Communities (NDC)
      programme. The programme, launched in 1998, was an intensive area-based regeneration initiative designed to
      transform 39 deprived neighbourhoods in England. Over ten years the programme aimed to tackle problems including
      housing, education, employment, health and crime (Batty et al., 2010; CRESR, 2015).
    


    
      The areas selected to receive funding for the NDC programme ranked in the most deprived areas in the UK.
      Calculating Index of Multiple Deprivation Scores (IMD) for the NDC areas and comparing them to national rankings,
      28 of the areas were located in the most deprived decile, ten in the second and one in the third (CRESR, 2015).
      The majority of the NDC areas were characterised by high crime, with rates higher than local, regional and
      national averages. At the beginning of the programme, 21 NDC areas had rates of violent crime which were twice
      the national average or higher, and 23 NDC area had rates of burglary at least double the national average. The
      relationship between crime levels and environmental design was not explored by the NDC evaluation, but
      descriptions of the NDC areas (CRESR, 2015) reveal frequent occurrences of many of the ‘usual suspects’ in
      criminogenic design. Housing design across the programme sites was typically a mixture of older Victorian- and
      Edwardian-era terraced properties, inter- and post-war council estates, high rise flats and maisonettes.
      Furthermore, the housing in these areas was often described as ‘deteriorating’. Several NDC areas were described
      as either being separated from neighbouring areas and/or dissected by major roads, and the areas often contained
      a mixture of residential and industrial land uses.
    


    
      To support the evaluation of the programme, a series of household surveys were conducted by Ipsos MORI (2010).
      The biennial household survey was conducted via a structured interview in the respondents’ homes. Data are
      available for academic use for 2002, 2004, 2006 and 2008 and include cross-sectional and panel elements. A range
      of topics were covered, including quality of life, housing, health, employment and crime. The present chapter
      contains analysis of moving and intention to move questions.
    


    
      Each sweep of the survey was conducted with approximately 400 individuals in each NDC
      area, selected randomly. After the 2002 sweep, which was entirely cross sectional, each subsequent sweep included
      three types of interview: 1) longitudinal interviews with individuals who were interviewed in previous years, 2)
      cross-sectional interviews at addresses surveyed in previous years where the original interviewee was unavailable
      for interview and 3) additional cross- sectional interviews with new respondents at addresses not previously
      included in the survey. The survey sweeps achieved sample sizes of around 15000–19000 (2002:19574, 2004:19632,
      2006:15792, 2008:15838). Figure 2.1 reports the intention to move
      questions that were included in the survey.
    


    
      The ability to turn an intention to move into a reality may be restricted by an individual’s capacity to do so.
      Factors such as the affordability and availability of alternative housing, employment and family commitments are
      among the reasons why residents may have to delay their move or be forced to stay in an area they find
      undesirable, thus becoming ‘thwarted movers’. Analysis based on those who move may only provide part of the
      story; the analysis below therefore includes all those who expressed a desire to move.
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        Figure 2.1 Intention to move
        questions included in the New Deal for Communities surveys 2002–2008
      

    


    
      NDC survey activity also included follow-up interviews with respondents who had moved
      out of NDC areas; 423 such interviewees were traced and were successfully interviewed. These data have not been
      deposited for academic use but have been analysed by Cole et al. (2007) and are discussed below.
    


    Intention to move and crime: findings from the NDC surveys


    
      In each sweep of the survey, just under 40 per cent of respondents expressed a desire to move from their
      property, and around 30 per cent thought that they would move within the next two years. Variables associated
      with an increased likelihood of wanting to move included gender and age, with more females and younger
      respondents wanting to move. Respondents with higher qualifications, who were from working households and who
      lived in rented (private or social) housing were also more likely to express a desire to move.
    


    
      In the 2002 and 2004 sweeps, the survey asked those who were expecting to move from the property in the next two
      years what their reasons for moving were. This was an open question; interviewers were instructed to code
      respondents’ answers to a predetermined list of codes where possible and to probe for other reasons. Respondents
      provided an average of two reasons for moving, although the maximum number of reasons given was 13.
    


    
      As displayed in Table 2.1, the reasons for moving can be crudely
      categorised as property based, area based, personal and work related (although there is clear overlap across the
      categories). Crime, predominantly an area-based reason, is analysed separately in the results presented below.
    


    
      Figure 2.2 shows the ten most frequently given reasons for wanting to
      move house in the 2002 and 2004 sweeps. It should be noted that the top reasons were identical in both years. The
      figure shows that of those expecting to move house in the next two years, 16 per cent in 2002 and 12 per cent in
      2004 stated that crime levels in the area contributed to them wanting to move. In both sweeps, crime ranked as
      the fourth highest reason for wanting to move. Crime tended not to be the sole reason for moving, with those who
      mentioned crime tending to give around three other reasons. It should be noted that some of the other reasons
      provided, e.g. problems with neighbours and with children and young people, could also be related to crime and
      anti-social behaviour; however, the nature of those problems is unknown. The graph contrasts with the
      headline-grabbing results of the Abbey National survey, but nonetheless shows that crime is a strong and
      persistent reason fuelling the intention to move home.
    


    
      Not only is crime a reason to move home, but it also appears to be a reason to want to move further away. As
      displayed in Figure 2.3, compared to respondents with non-crime related
      reasons for moving, respondents who were moving to get away from crime were more likely to state that they would
      like to move to a non-neighbouring area in another part of the town. Thus, in 2002, 58 per cent of respondents
      who had crime-related reasons for moving wanted to move elsewhere in the town/city or elsewhere in the UK,
      compared to 47 per cent of respondents who had reasons for moving other than crime. In 2004, the difference was
      67 per cent to 43 per cent respectively. This was a statistically significant difference in both the 2002 and
      2004 sweeps.1 The remaining sweeps only inquired about reasons for moving for
      those who had changed their mind from moving to staying, preventing further comparisons.
    


    
      
        Table 2.1 Reasons for wanting to move house
      

      
        
          	
            
              Property-based reasons
            

          

          	
            
              Area-based reasons
            

          
        

      

      
        
          	
            
              Larger home
            


            
              Larger garden
            


            
              Smaller home
            


            
              Smaller garden
            


            
              Bungalow/ground floor
            


            
              Garage/parking
            


            
              Want a house
            


            
              Want a garden
            

          

          	
            
              Don’t like this area
            


            
              Want a different neighbourhood
            


            
              Problems with neighbourhoods
            


            
              Problems with children/young people
            


            
              Appearance of the area
            


            
              Crime levels in this area
            


            

          
        


        
          	
            
              Personal reasons
            

          

          	
            
              Work-related reasons
            

          
        


        
          	
            
              Want own home
            


            
              Addition to the family
            


            
              Children left home
            


            
              Children’s school
            


            
              Death of a family member
            


            
              Relationship breakdown
            


            
              Near friends/relatives/birthplace
            


            
              Health/disability
            


            
              Old age sheltered/warden/more support
            


            
              Buy own home
            


            
              Move up housing market
            


            
              Reduce housing costs
            

          

          	
            
              Change of job
            


            
              Nearer work/study place
            


            
              More job opportunities
            


            
              Better paid job
            


            
              Retirement
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        Figure 2.2 The most frequent
        reasons given for wanting to move house (those who expressed expectation to move with two years)
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        Figure 2.3 Where respondents want to move to by reason for moving
      

    


    Moving intentions over time


    
      After being asked about intentions to move in 2002, a proportion of respondents changed their mind when the
      question was repeated in subsequent surveys. For example, of the 7630 respondents that had wanted to move in
      2002, around 80 per cent still expressed a wish to move, while 3 per cent no longer wished to move (the reasons
      for changing from moving to staying were not explored by the survey).
    


    
      With each sweep of the survey, around 6 per cent2 of those who previously had
      thought they would stay in the area had changed their minds and now expected to move. Table 2.2 presents the most frequent reasons given by respondents for this
      change of mind. The table shows that across the three sweeps, crime was consistently in the top ten reasons given
      for a change of mind from staying to moving.
    


    Perceptions of crime, victimisation and wanting to move


    
      The household survey asked respondents whether they thought the following types of crime and disorder were a
      problem in their area (on a three-point scale from not a problem to a very serious problem:
    


    
      	Problem neighbours


      	Abandoned cars


      	Problem teenagers


      	Disturbance from gangs


      	Vandalism and criminal damage


      	Racial harassment


      	People being attacked or harassed


      	Household burglary


      	Car crime


      	Drug dealing and use


      	Arson

    


    
    
      Table 2.2 Most frequent reasons given for changing mind from wanting to stay to wanting to
      move
    
[image: Image]


    
      Creating a composite score from the responses to these variables revealed that respondents who wanted to move
      (regardless of reason) had a significantly3 higher mean score: i.e. those who
      wanted to move had a higher perception of crime and anti-social behaviour as a problem in their area than
      respondents who intended to stay in the area. Moreover, ‘thwarted movers’ – those who wanted to move but were
      unable to – in the 2004 to 2008 sweeps had the highest mean scores.
    


    
      Around 40 per cent of the total sample had been a victim of at least one crime during the previous 12 months (44%
      in 2002 and 37.6% in 2004). The 2006 and 2008 surveys did not ask questions about vehicle crime, partly
      explaining the lower proportions of 27.3 per cent in 2006 and 26.6 per cent in 2008. In each of the sweeps,
      victims were significantly4 more likely to want to move home than non-victims.
      Figure 2.4 shows that across the sweeps, a higher proportion of victims
      stated that they ‘would like to move’ compared to non-victims. In addition, there was a higher proportion of
      victims than non-victims in the respondent groupings that had changed their minds and now wanted to move.
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        Figure 2.4 Intention to move:
        a comparison of victims and non-victims
      

    


    
      Over the course of the longitudinal survey, several respondents suffered repeated
      victimisations. Identifying the exact number of crime events experienced is not possible because of the banding
      of responses and the exclusion of vehicle crime from the final two survey sweeps. However, it is possible to
      identify respondents who have suffered crime victimisations over a number of years. A total of 1393 (16%)
      respondents suffered victimisations in more than two of the 12-month periods covered by the survey, while 654
      (7%) respondents suffered victimisations in three or four of the 12-month periods. Respondents who had suffered
      victimisation over a longer term were more heavily represented among those wanting to move than those wanting to
      stay; 10 per cent of those in the want to move group had been victimised over three or four years compared to 5.3
      per cent in the wanting to stay group.
    


    Outmovers: their reasons for leaving and for not returning


    
      Between the 2002 and 2004 sweeps, 3515 respondents were identified as having ‘potentially moved’ from their
      address. Of these, the Ipsos MORI Movers Survey traced and interviewed 459 movers, 330 of whom were ‘outmovers’ –
      i.e. they moved away from the NDC area, and 129 had moved to other accommodation within the NDC area. This survey
      was analysed by Cole et al. (2007), who reported that crime rated highly among the reasons that ‘outmovers’ gave
      for leaving (7% of outmovers), along with problems with neighbours (8%), drugs (5%), gangs (4%) and feeling
      unsafe (3%). Again, these additional reasons appear to be crime related, although work-based factors (10%) and
      wanting a bigger property (11%) also rated highly. When asked what might have encouraged outmovers to stay, the
      three most frequent responses were better housing (17%), reduced crime (17%) and improved policing (13%). Other
      crime-related improvements listed by respondents included better security, less drugs and CCTV cameras. Further
      evidence for the role of crime in moving comes from the fact that the majority of outmovers stated they would not
      consider returning to the area, and that the second most cited reason given for this reluctance to move back was
      the level of crime.
    


    
      The security of properties has been shown to be a key factor in selecting a new home. In a survey of over 200
      house buyers, Armitage and Everson (2003) found that, location excepted, a ‘secure environment’ was rated as the
      most attractive feature of a new home, selected over six other options. In a similar survey conducted with over
      1000 respondents (MORI 2002, cited in Armitage & Everson, 2003), security was selected as the most important
      factor in the design of homes over six other options (options that were different from those offered by Armitage
      & Everson, 2003). Armitage and Everson (2003) also revealed that a majority of house buyers would look
      favourably on a home marketed as having high standards of security and would be prepared to pay extra for a home
      with improved security. Further, the active marketing of security features would positively influence a purchase
      for 47 per cent of home buyers compared to only 10 per cent of respondents who would be deterred. This finding
      counters a popular misconception that the marketing of the security features of
      properties and developments risks conjuring up negative connotations of crime risks.
    


    Discussion


    
      The analysis in this chapter has provided compelling evidence that crime is among the main reasons why people
      want to move from their home and away from their current neighbourhood. It is a reason why those who have the
      capacity to move do move away and why they move further away than those with other reasons for moving. Crime also
      discourages such movers from coming back. Experiences of crime and anti-social behaviour are related to the
      desire to move; moreover, they can contribute to a change of mind about an area as a place to live. For those who
      do not have opportunity to move, their ‘thwarted mover’ status will likely impinge on their well-being, as direct
      and indirect experiences of crime have been shown to have a negative impact on quality of life (Christmann &
      Rogerson, 2004). The analysis has identified a proportion of respondents who have suffered repeated
      victimisations over the long term, who want to move but have not been able to move: these individuals and
      families may well feel trapped in their victimisation.
    


    
      The role of crime in inducing people to move home represents an important indirect cost of crime that should be
      considered against the costs and benefits of investing in crime prevention on a national scale (Pease & Gill,
      2011). These findings are of import to CPTED practitioners, not least because they demonstrate the long-term
      consequences of criminogenic design and, specifically, the need to get the design of environments right. Housing
      developments are considerable investments designed for the long term; mistakes are difficult and costly to
      rectify. This chapter highlights that it is not only the physical permanence of built environments that can be
      challenging to modify, but also the social conditions that develop and are supported within these environments.
      As well as presenting long-term physical environments, neighbourhoods can develop reputations that become
      entrenched and self-fulfilling. The problem is exacerbated by the evidence that those who convert intention to
      move into actual moves are likely to be those with greater social capital, more skills and more material
      well-being, while those replacing them by moving into areas with poor reputations are likely to have fewer
      skills, are less likely to be in employment and have lower social and material capital – a phenomenon known as
      the moving escalator (Cole et al., 2007). Reduced demand for individual properties and/or whole neighbourhoods
      that have faced crime problems also makes it harder for frustrated movers to leave, particularly where homes are
      under private ownership. Residents who do leave may not share their experiences of crime with anyone (not even
      the police), leaving no pressure on landlords, house builders or local/national authorities to address
      vulnerabilities. These issues increase the challenge of creating stable, sustainable and desirable areas to live.
    


    
      This chapter has argued that residential turnover is both a cause and an effect of crime. We do not know that the
      crimes directly and indirectly experienced by NDC residents were the result of factors in the physical
      environment, but given the wealth of evidence that supports CPTED, poor design of the
      physical environment is likely to be a significant contributing factor. Design-based solutions have the potential
      to avoid these problems in new developments. CPTED and SCP approaches also have the potential to tackle problems
      in existing estates by retrofitting existing buildings and communal spaces or infilling new developments within
      existing estates. However, such intervention cannot be blind to the potential problems created by high levels of
      resident turnover and potential dissatisfaction with the area as a place to live.
    


    
      The potential social disorganisation created by high turnover within neighbourhoods has implications for the
      practice and theoretical development of CPTED. While CPTED aims to influence the perceptions and therefore the
      behaviour of those using spaces (both the legitimate and illegitimate users), it must not overestimate the
      availability of willing and capable informal crime preventers. This is not to suggest that CPTED should assume
      that the community has no capacity for informal social control and no potential to act in crime preventer roles –
      this might lead to an over-reliance on purely physical design with the risk of a predominance of ‘fortress’
      solutions.
    


    
      Reynald (2009) has demonstrated the limitations that are placed on guardianship through individuals’ willingness
      to act and capability of acting as guardians. There is a need to further explore the extent to which this is
      damaged by their negative perceptions of a neighbourhood, fear of crime or lack of satisfaction with the area as
      a place to live. One avenue of investigation for CPTED practitioners and theorists might be to ask whether
      sufficient work has been conducted to understand how to mobilise the users of environments, who may not yet feel
      connected to or invested in an area, to act as crime preventers rather than concentrating on facilitating those
      that it is assumed are already motivated and invested in protecting the neighbourhood. This focus on
      involvement represents one of the key stages of the 5Is framework for improving performance in crime
      prevention (Ekblom, 2011).
    


    
      Finally, given that some degree of mobility will always occur, perhaps future innovative design approaches within
      CPTED, and more broadly within designing out crime, could find ways in which mobility can become less damaging to
      the social fabric of a neighbourhood and provide fewer indicators of crime opportunities.
    


    
      Notes


      
        1 Chi-square p < 0.05.
      


      
        2 In 2004 and 2006, 6.3 per cent of respondents and 5.4 per cent in 2008.
      


      
        3 T tests were significant in each sweep of the survey (p < 0.01)
        [2002: t = 32.4 2-tailed, p < 0.01, n = 19527; 2004: t = 6.4 2-tailed, p
        < 0.01, n = 19564; 2006: t = 32.3 2-tailed, p < 0.01, n = 15764; 2008:
        t = 29.6m 2-tailed, p < 0.01, n = 1538].
      


      
        4 Chi-square tests were significant in each sweep of the survey (p
        < 0.01) [2002: X2 = 422.3, p < 0.01, n = 19574; 2004: X2 = 426.22, p < 0.01, n = 19631; 2006: X2 = 388.2,
        p < 0.01, n = 15792; 2008 X2 = 339.8, p < 0.01, n =
        15838].
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    3  “Why my house?” – exploring the influence of residential housing design on burglar
    decision-making


    
      Rachel Armitage and Chris Joyce
    


    Introduction


    
      The exploration of place-based influences on crime is well established, with a wealth of research confirming that
      features of design play a key role in burglars’ selection of the neighbourhood, the street and the individual
      property. Those features of design, or environmental cues, range from neighbourhood-level factors such as the
      distance of a property to a transportation stop and its position in relation to travel paths, to micro-level
      features of the individual property such as the height of boundary fencing, the orientation of neighbouring
      properties and the quality of door and window locks. We know that burglars follow a “spatially structured,
      sequential and hierarchical decision process when selecting their targets” (Bernasco and Nieuwbeerta, 2005, p.
      296). This involves the selection of a suitable area, for example, the neighbourhood (Brantingham and
      Brantingham, 1981, 1993; Bernasco and Nieuwbeerta, 2005; Bernasco, 2008; Moreta et al., 2014; Rengert and
      Wasilchick, 1985), followed by the selection of a suitable target – the property (for example, Armitage, 2006;
      Armitage, Monchuk and Rogerson 2010; Armitage and Monchuk, 2011, Brown and Altman, 1983; Brown and Bentley, 1993;
      Cromwell et al., 1991; Johnson and Bowers, 2010; Poyner, 1983; Nee and Meenaghan, 2006; Tseloni et al., 2014). As
      Moreta et al. (2014) highlight:
    


    
      
        the environment is not merely a setting or a backdrop in which criminal and non-criminal behaviours occur, but
        rather a dynamic context comprised of the person-environment nexus involving interactional feedback loops and
        day-to-day situations, involving both criminal and non-criminal activities.
      


      
        (Moreta et al., 2014, p. 1104)
      

    


    
      Research also confirms that crime concentrates on the same people and places and that prior victimisation is one
      of the strongest predictors of subsequent victimisation – a concept known as repeat victimisation. “Generally,
      repeat victimisation shifts the perception of an offence away from that of a random occurrence to that of the
      manifestation of a relationship, however perverse and undesired by at least one of the parties that relationship
      is” (Ashton et al., 1998, p. 270) – see Pease (1998) for an overview of the subject. Repeat victimisation
      has been explained by two mechanisms (Tseloni and Pease, 2003) – flags and
      boosts – and both explanations have relevance to the focus of this chapter. The flag explanation
      argues that there are certain features of a person or place that attract offenders. In the case of residential
      burglary, this could be an expensive vehicle parked in the driveway, the location of the property in relation to
      a nearby footpath or the presence of a bus stop adjacent to the property. It is those features that elevate the
      risk of both initial and subsequent crimes. The boosts explanation argues that the initial crime alters
      the situation, enhancing the risk of subsequent crimes. Again, in the case of residential burglary, a property is
      victimised by an offender who becomes aware during the burglary that the back door has a weak lock, that the
      property has no alarm and that the residents have an abundance of electronic goods. If nothing changes to alter
      that vulnerability post-victimisation, that offender is now aware that this property is an attractive target.
      They also know that there are goods that they did not manage to steal and that many of the goods that they did
      steal are likely to be replaced through insurance policies.
    


    
      We also know that, as is implied through the boosts mechanism, the likelihood of the same offenders
      committing that repeat offence is high (Everson, 2000). One of the explanations for returning to the same
      property is familiarity – knowing the access and escape routes, knowing the layout of the rooms within the
      property and knowing what goods are present within the property (Shaw and Pease, 2000). It is this concept that
      explains the enhanced risk of what is referred to as virtual repeats – where similar properties are
      targeted based on these features that enhance familiarity (such as the same floor layout), and near repeats
      –the same principle but adding a spatial element. Research confirms that similarity of design and build of
      housing enhances risk of repeat victimisation (Pease, 1998; Shaw and Pease, 2000), as does physical proximity
      (Bernasco, 2008; Bowers and Johnson, 2004, 2005; Johnson and Bowers, 2004; Ratcliffe and McCullagh, 1998; Moreta
      et al., 2014; Sagovsky and Johnson, 1997; Townsley et al., 2003). Offender accounts confirm that, in a large
      proportion of cases, repeat offenders are committing these offences (Ashton et al., 1998; Ericsson, 1995;
      Hearnden and Magill, 2004; Palmer et al., 2002; Shaw and Pease, 2000).
    


    
      Research commencing in the 1960s and 1970s with Wood (1961), Jacobs (1961), Angel (1968), Jeffery (1971) and
      Newman (1973) illustrated the role that design can play in this place-based approach to crime prevention, and the
      concept of using design to influence crime risk has since become an important element of crime prevention. Crime
      Prevention Through Environmental Design (CPTED), the term used to describe this approach, has tended to be
      explained through a series of principles (or elements), and various authors have presented these differently. As
      an example, Poyner (1983) outlined the principles as surveillance, movement control, activity support and
      motivational reinforcement. Cozens et al. (2005) extended this to the seven principles of defensible space,
      access control, territoriality, surveillance, target hardening, image and activity support. Montoya et al.
      (2014), in their study of CPTED in the Netherlands, referred to the six principles of territoriality,
      surveillance, access control, target hardening, image/maintenance and activity support, while Armitage (2013)
      offered yet another combination of physical security, surveillance, movement control,
      management and maintenance and defensible space. A brief introduction to these principles is provided here;
      however, for a full review of each concept, its application and the empirical evidence linked to crime risk, see
      Armitage (2013, 2017).
    


    
      Defensible space or territoriality (Newman, 1973) refers to the extent to which the physical design of a
      neighbourhood can increase or inhibit an individual’s sense of control over the space in which they reside. This
      is often achieved through the demarcation of private, semi-private, semi-public and public space (using design
      features such as a change of road colour and texture or the narrowing of the road) to ensure that it is clear who
      should and who should not be within a given area. Research suggests that the presence of these symbolic barriers
      reduces crime risk (Armitage, 2006; Brown and Altman, 1983; Montoya et al., 2014).
    


    
      Through movement or connectivity refers to the extent to which a development facilitates or limits access and
      egress via roads and pathways. This can be achieved through the design of road type (through road versus
      cul-de-sac) and the positioning of footpaths linking the development to other areas. The majority of research
      confirms that true culs-de-sac (with no connecting footpaths) experience significantly lower levels of crime than
      leaky culs-de-sac (those with connecting footpaths) or through roads (Armitage, 2006; Armitage and Monchuk 2011;
      Hillier, 2004; Johnson and Bowers, 2010).
    


    
      Surveillance refers to the way that an area is designed to maximise the ability of formal (security guards,
      police, employees) or informal (residents, passers-by, shoppers) users of the space to observe suspicious
      behaviour. It also relates to the extent to which offenders, or potential offenders, perceive the possibility or
      likelihood of being observed, even if that perception is inaccurate. This is achieved through the positioning of
      properties within a development – ensuring that dwelling entrances face the street, that rooms facing the street
      are active (such as the kitchen or living room) and ensuring that sightlines are not obstructed by shrubbery,
      high walls or fences. Research supports the premise that properties with high levels of surveillance experience
      lower levels of victimisation (Armitage, 2006; Armitage and Monchuk 2011; Van der Voordt and Van Wegen, 1990;
      Winchester and Jackson, 1982) and that offenders perceive properties with high levels of natural surveillance to
      be more vulnerable to victimisation (Brown and Bentley, 1993; MacDonald and Gifford, 1989; Nee and Meenaghan,
      2006).
    


    
      Physical security, sometimes referred to as target hardening, relates to the extent to which a property
      and its boundaries are protected through the physical features of the building’s design, such as doors, windows,
      locks or fences. Security measures increase the difficulty in breaking in; they increase the time it takes to get
      in and, in some cases (e.g. CCTV), increase the likelihood of detection. Research on the effectiveness of
      physical security as a means of reducing crime suggests that the presence of physical security reduces burglary
      risk (for example, Tseloni et al., 2014; Vollaard and Ours, 2011) but that the protection conferred against
      burglary does not consistently increase with the number of devices installed (Tseloni et al., 2014).
    


    
      Management and maintenance or image brings together both Newman’s (1973) concept of
      avoiding stigma and Wilson and Kelling’s (1982) Broken Windows Theory. The former focuses upon the original
      design and build and the latter upon management and maintenance following development. Newman argued that the
      proper use of materials and good architectural design can prevent residents from feeling stigmatised. Wilson and
      Kelling’s (1982) Broken Windows Theory suggests that an area with existing deterioration such as graffiti and
      vandalism conveys the impression that 1) nobody cares so apprehension is less likely and 2) the area is already
      untidy so one more act will go unnoticed. Low-level disorder thus has a contagion effect and leads to more
      serious and more extensive crime. Evidence to support these assertions is provided by, among others, Armitage
      (2006), Cozens et al. (2001, 2002) and Taylor and Gottfredson (1987). Studies such as MacDonald and Gifford’s
      (1989) have questioned the direction of this influence, suggesting that “general impression of maintenance” (p.
      201) is one measure used by offenders to judge house value – with house value positively influencing target
      choice.
    


    
      These design features or principles can also be applied in combination – for example the UK’s Secured by Design
      (SBD) award scheme or the Police Label Secured Housing scheme in the Netherlands – and research has clearly
      demonstrated the crime reduction impact of such schemes (Armitage, 2000, 2004; Armitage and Monchuk, 2011; Brown,
      1999; Pascoe, 1999; Teedon et al., 2009, 2010; Vollaard and Ours, 2011).
    


    Research rationale


    
      It should be highlighted at the outset that the research presented within this chapter in no way attempts to
      refute or challenge existing research. There is little doubt that the recognition that design influences crime
      risk, and subsequent changes in crime prevention policy and practice have played a key role in the reduction of
      burglary (Farrell et al. 2014); nowhere has this been more apparent than in the increasing consideration for
      crime prevention within the planning system – particularly in the UK (see Armitage, 2013 for an overview of
      planning policy). What this research argues for is a deeper exploration of those micro-level features of design
      that place properties on burglars’ lists of suitable targets. Research has clearly demonstrated that factors such
      as surveillance, accessibility, occupancy and physical security (among others) influence crime risk – that is not
      in question, and it would be an unnecessary (albeit interesting) privilege to continue to review those
      conclusions. Yet it is the belief of the authors that there is a clear need to look again at how those
      environmental cues have been translated into guidance within the field of designing out crime – in the form of
      principles or elements that are judged to contribute to the approach of CPTED, and more importantly, how the
      interpretation of those principles – in the form of interventions, are being perceived by what Nee (2003, p. 37)
      refers to as “the expert[s] in the chosen field, the residential burglar”.
    


    
      The main aim of this research was to explore the impact of housing design and layout
      upon the decision-making of burglars. There were three key justifications for this research, and the first
      relates to emphasis. While exploratory studies such as Maguire and Bennett (1982), Bennett and Wright (1984), Nee
      and Taylor (2000), Wright and Decker (1994), Nee (2003) and Wright and Decker (2014) have utilised offender
      narratives to examine decision-making, the focus has been relatively broad. Why do offenders choose burglary as a
      crime type? How do offenders select a target area? How do they select a target property and what factors attract
      and deter them in that decision-making process? This study begins from the same premise but specifically focuses
      upon factors relating to the design and build of residential housing.
    


    
      The second rationale relates to the source of data. There are several extremely comprehensive studies exploring
      the impact of specific housing design features upon burglary risk (Armitage, 2006; Armitage and Monchuk 2011;
      Johnson and Bowers, 2010; Van der Voordt and Van Wegen, 1990; Winchester and Jackson, 1982). These studies have
      allowed conclusions to be drawn regarding the impact of design features upon the subsequent victimisation of a
      property. However, for each of these studies, victimisation risk is determined through police-recorded crime
      data.
    


    
      The third and final rationale is the most pressing and relates to the tendency of these design-focused studies to
      take a deductive research approach and, in doing so, to test hypotheses based upon existing theories. These
      studies have generally involved selecting a list of design features, albeit extremely comprehensive, that prior
      research has identified as playing a key role in influencing crime risk – for example, the presence or absence of
      real or symbolic barriers, the presence or absence of burglar alarms, the road layout or the level of
      surveillance from neighbouring properties. As a means of illustration, Armitage’s (2006) research conducted a
      review of literature relating to the impact of housing design on burglary. Using the findings of the review, a
      checklist containing thirty-three design features – the Burgess Checklist –was developed. A sample of 1058
      properties were individually assessed by two researchers (independently), and each design feature was
      cross-tabulated with prior victimisation (using police-recorded statistics) to create a vulnerability score for
      each design feature. Using the CPTED principle of surveillance as an example:
    


    
      	Prior research suggests that surveillance plays a key role in influencing crime risk.


      	Levels of surveillance are measured in a sample of 1058 properties.


      	Prior victimisation of the 1058 properties is assessed.


      	Levels of surveillance are compared with crime risk.


      	Findings reveal that properties with good natural surveillance experience less crime.


      	Surveillance is confirmed as a CPTED principle.

    


    
      Similar examples can be seen in Winchester and Jackson (1982), Van Der Voordt and Van Wegen (1990) and Armitage
      and Monchuk 2011. Subsequent research modifies the methodology, uses a different data
      set or perhaps adds a self-reported crime element to the data, but surveillance is still used as a starting point
      for exploration. These are without doubt valuable studies, but at what point did we stop to ask whether
      properties with pink front doors, say, experience higher or lower than expected levels of burglary, or to simply
      ask burglars to describe what features of design they were considering when making decisions regarding target
      selection? Even where studies have utilised offender narratives to ascertain perceptions of housing design, the
      focus has been deductive. Starting from the premise that a design principle influences crime risk, these studies
      have asked offenders to judge vulnerability based upon the presence or absence of a design feature (Cozens et al.
      2001, 2002). The methodology has merits, but the option for open narrative regarding vulnerability of design
      features is limited (if present at all).
    


    
      Nee (2003) refers to the progress made in “allowing the expert in the chosen field, the residential burglar, to
      lead the course of the enquiry, yielding a rich and increasingly focused understanding of the subject” (p. 37).
      There has been progress, and a wealth of narrative data that has informed crime prevention. However, there
      remains a research gap that uses an inductive approach to explore offender narratives in target selection,
      focusing specifically upon housing design and the impact of existing CPTED-based interventions upon offender
      perceptions of risk.
    


    Data


    
      The research presented within this chapter was conducted between October 2014 and April 2016 in West Yorkshire,
      England. The sample included 22 incarcerated adult males convicted of burglary offences and identified by the
      Integrated Offender Management Team (based at the prison) to be prolific. The extent to which a burglar was
      defined as ‘prolific’ was not predefined. In their 2002 study of prolific offenders in West Yorkshire, Townsley
      and Pease identified prolific burglars as being responsible for approximately five burglaries per month. The
      extent of offending prior to sentence was not a specific question within this study. Where participants
      self-declared offending levels (ten of the 22), this ranged from one burglary a day (participant 19) to five to
      ten a day (participant 16).
    


    
      The offenders took part in the research voluntarily, and recruitment took place post-sentencing to avoid
      involvement for bargaining purposes. The recruitment process was time consuming – taking 18 months to recruit 22
      participants – due largely to the authors’ concern to ensure that participants met the specific criteria.
    


    
      Interviews took place within the prison (legal visits) with one participant, one interviewer and one note taker –
      a note taker was required as no recording equipment was used. Interviews were semi-structured, with participants
      asked to look at a series of 16 images of residential housing and to describe: “From what you can see from the
      photo, can you describe what would attract you to this property when selecting a target for burglary”. And
      “From what you can see from the photo, can you describe what would deter you (put you off) from selecting
      this property as a target for burglary”. Participants were informed that there was no right or wrong answer and
      were not prompted during their response.
    


    
      The images were taken in a variety of different locations across England. They included
      a mix of old and new properties, social and privately owned housing. There were, unavoidably, prior assumptions
      from the researchers involved (who selected the images) regarding the design principles that might
      influence target selection. However, as the desire to conduct this piece of research had emerged from the
      concerns regarding the current relevance of CPTED principles, and the extent to which these incorporated offender
      narratives, it is the authors’ view that the images selected did not unduly lead the participants towards the
      discussion of existing CPTED principles.
    


    
      Interviews were transcribed and thematic analysis was used to identify patterns or themes in responses. Content
      analysis was used to count the regularity with which those themes were discussed and to assess the levels of
      consistency between offender accounts. The rationale for this study was clearly based upon the desire to explore
      largely undirected offender accounts, the desired outcome being a review of what are considered to be the key
      principles of CPTED within residential housing. As Ashton et al. (1998) highlight: “With rich qualitative data of
      this kind, the choice for analysis lies between, on the one hand, developing complex coding schemes and laborious
      classification of responses, and on the other a more user-friendly general summary of burglar accounts” (p. 275).
      We inclined towards the latter.
    


    
      The specific research questions being explored in this study were:
    


    
      	1 Is there consistency among prolific burglars regarding the suitability of targets?


      	2 Which design features present in the images are judged to be the most attractive to prolific burglars?


      	3 Which design features present in the images are judged to be the least attractive to prolific
      burglars?


      	4 Which design features are most commonly cited, either as an attraction or deterrent, by prolific
      burglars?


      	5 How do burglar perceptions of risk and protective factors in housing design align with existing research,
      guidance and standards?

    


    Risks and limitations of this study


    
      This, in the view of the authors, is a valuable study that complements, updates and focuses existing research. It
      enhances existing studies on design and crime risk by adding offender accounts. As Miethe and McCorkle (2001)
      point out, those who have engaged in burglary and assessed the risk of thousands of properties are in the “unique
      position of being able to describe, in their own words, the motivations and causes of crime … and the perceived
      effectiveness of crime control activities in deterring crime” (p. 17).
    


    
      While the accounts of active offenders can provide details not captured through other research methods, there are
      undoubtedly risks and limitations with this approach. The first and most perceptible risk is false narratives
      from participants. There is a possibility that offenders will approach the responses
      with an element of bravado – I’m not deterred by anything – thus underplaying the deterrent effect of
      certain design features. Conversely, offenders may downplay their boldness– No, I wouldn’t burgle them –
      thus risking over-estimating the deterrent effect of certain design features. In collecting and analysing
      offender responses, there must be clear consideration of the offenders’ motives for participating. Copes and
      Hochstetler (2014) summarise these as immediate rewards (including financial incentives, conversations with outsiders, a change of setting and curiosity), psychological
      benefits (including catharsis and helping others) and misunderstanding – the extent to which the participant
      believes that taking part will influence their sentence or relationship with prison staff.
    


    
      
        Table 3.1 Description of images
      

      
        
          	
            
              Image
            

          

          	
            
              Description of image
            

          
        

      

      
        
          	
            
              1
            

          

          	
            
              Row of red brick terraced houses and rear gardens. The fences between gardens are low. Children’s play
              equipment is present in some gardens. Wheelie bins are present, some with overflowing rubbish.
            

          
        


        
          	
            
              2
            

          

          	
            
              Rear view of two semi-detached properties. One property is bounded by a fence, one by a hedge. One
              property has an open downstairs window. The upstairs curtains are closed on one property.
            

          
        


        
          	
            
              3
            

          

          	
            
              Gable end of a corner plot on a cul-de-sac. The property is red brick with a burglar alarm. The side door
              is wood. Cars are parked in the drive.
            

          
        


        
          	
            
              4
            

          

          	
            
              Front view of a property bounded by a high hedge and gate. The house is covered in overgrown ivy. There
              is no evidence of a burglar alarm.
            

          
        


        
          	
            
              5
            

          

          	
            
              Front view of a row of terraced properties. A lamp-post with Neighbourhood Watch sign clearly displayed.
            

          
        


        
          	
            
              6
            

          

          	
            
              Rear view of a row of terraced properties – one with an extension. The windows and door are UPVC. The
              garden has a patio table and chairs. There is a ladder on the floor.
            

          
        


        
          	
            
              7
            

          

          	
            
              Rear view of a row of terraced back-to-back properties. The rear of the properties is accessed via
              alleyways. The garden shows a lack of maintenance; there are old toys and a bike in the garden.
            

          
        


        
          	
            
              8
            

          

          	
            
              Rear view of a row of terraced properties. Some windows have net curtains. There is an old sofa and
              rolled up carpet in the garden. Access to the rear of the properties is via an alleyway.
            

          
        


        
          	
            
              9
            

          

          	
            
              Close up of a UPVC door within a recess. Wheelie bins are present next to the front door.
            

          
        


        
          	
            
              10
            

          

          	
            
              Front view of a row of semi-detached bungalows. Front gardens are bounded by low fencing.
            

          
        


        
          	
            
              11
            

          

          	
            
              Footpath bounded by houses. The footpath is well lit with well-tended gardens acting as a buffer between
              property and footpath.
            

          
        


        
          	
            
              12
            

          

          	
            
              Gated development with a locked metal fence. The properties have cars parked in allocated spaces and
              windows face the parking area.
            

          
        


        
          	
            
              13
            

          

          	
            
              Small cul-de-sac of semi-detached properties. The entrance to the estate is narrow with a change in road
              colour and texture. At the entrance, the word ‘private’ is painted on the floor in large white letters.
            

          
        


        
          	
            
              14
            

          

          	
            
              Footpath running at the rear of properties. The footpath is bounded by a wall and high (approx. 8 metre)
              solid fencing.
            

          
        


        
          	
            
              15
            

          

          	
            
              Rear view of a row of large detached properties with rear conservatories and sash wooden windows.
            

          
        


        
          	
            
              16
            

          

          	
            
              Front view of a row of semi-detached bungalows set within a communal space. The communal space is well
              tended with garden furniture and plants. The properties are bounded by a low (waist height) metal fence.
            

          
        

      
    


    
      
        The motives that inmates have for participating in research ultimately affect the nature of the stories they
        relay and the type of information they withhold.
      


      
        (Copes and Hochstetler, 2014, p. 20)
      

    


    
      While the participants involved in this study were not offered financial reward, and participation was only
      offered post-sentencing, these elements may still have played a role in their decision to take part. The extent
      to which these reasons impact upon the findings is uncertain, but it is clear that conclusions should be used in
      conjunction with existing research, as opposed to being viewed in isolation and definitive.
    


    
      
        When the voices of those who have engaged in illegal activity are coupled with researchers’ analyses, academics
        and criminal justice professionals can get a more reliable glimpse into the world of offenders, move closer
        toward theoretical explanations of criminal lifestyles and decisions and better design effective crime control
        policy.
      


      
        (Copes and Hochstetler, 2014, p. 19)
      

    


    
      The second risk relates to the focus upon prolific offenders. Previous research suggests that a large proportion
      of burglaries committed by prolific offenders are repeats (Everson, 2000). The risk here relates to the potential
      to overemphasise the importance of design features that influence repeat offending.
    


    
      Of the sample of 22 offenders, 17 described themselves as drug users – not just taking drugs but committing
      burglaries while under the influence of drugs. The combination was predominantly heroin and cocaine; however,
      some described taking mephedrone, alcohol, cannabis, crack, amphetamine and MDMA. The risk associated with using
      these participants is difficult to determine; however, it is highly likely that this will downplay the deterrence
      effect of specific design features – “nothing deterred me”, “I would keep going until I got in”, “I felt
      invincible”.
    


    
      An additional risk relates to the sample being selected from those burglars who have been detected and sentenced.
      To what extent does this sample represent unsuccessful, overconfident offenders – those making poor decisions
      regarding suitable targets? The risk here could be that the sample overstate the deterrent effect of certain
      design features – “I don’t like culs-de-sac because I was caught on one” – or that they minimise the deterrent
      effect of specific design features because they are by nature takers of excessive risks.
    


    
      Finally, the use of images of residential housing as a means of virtually placing the offender within a specific
      location has its limitations. Participants were able to see the property and surrounding area, but were not able
      to review the wider area and several did state that their decision to offend would
      depend on what was ‘out of shot’. The researchers considered alternative methodologies including the use of video
      and online mapping systems. However, electronic equipment was not permitted within the prisons.
    


    Findings


    Offender perceptions of risk


    
      Twenty-two incarcerated adult male burglars were shown a series of 16 images of residential housing. The images
      were presented in a consistent order with no prompts from the interviewer. The findings revealed that
      participants differed both in their readiness to select a target for burglary and in their perception of the
      risks associated with each image. When asked if they would select a target, of the possible 16 ‘yes’ responses,
      the mean number of ‘yes’ responses was ten (62%), the median 11 (69%). The highest number of yes responses was 14
      (out of 16) – a proportion of 88% of the properties. The lowest number of ‘yes’ responses was three (out of 16) –
      a proportion of 19% of the properties. Participants 18, 22 and 10 gave the highest number of yes responses – 14,
      14 and 12 respectively. The 22 participants clearly offer different opinions regarding the decision to offend
      against a property. Some limited their selection to a small number of properties, while others were content to
      burgle almost all properties.
    


    
      The extent to which participants agreed when interpreting the levels of risk and reward associated with each
      image also differs. Table 3.2 shows the responses from each of the 22
      participants to the 16 images. Analysis shows that, for nine of the 16 images, there was a statistically
      significant difference between the proportion of ‘yes’ and ‘no’ responses. To clarify, for seven of these images,
      offenders were more likely to agree with one another that they would offend against the property. For two of the
      images, offenders were more likely to agree with one another that they would not offend against the property. For
      the remaining images, there was no statistically significant agreement that ‘yes’, they would offend against that
      property, or ‘no’ they would not.
    


    
      
        Table 3.2 Analysis of offender responses to 16 images
      

      
        
          	
            
              Image number
            

          

          	
            
              Number of yes responses
            

          

          	
            
              Proportion of yes responses
            

          

          	
            
              P Value
            

          

          	
            
              Statistically significant1
            

          
        

      

      
        
          	
            
              1
            

          

          	
            
              6
            

          

          	
            
              27%
            

          

          	
            
              0.050
            

          

          	
            
              ✓
            

          
        


        
          	
            
              2
            

          

          	
            
              18
            

          

          	
            
              82%
            

          

          	
            
              0.004
            

          

          	
            
              ✓
            

          
        


        
          	
            
              3
            

          

          	
            
              17
            

          

          	
            
              78%
            

          

          	
            
              0.017
            

          

          	
            
              ✓
            

          
        


        
          	
            
              4
            

          

          	
            
              20
            

          

          	
            
              91%
            

          

          	
            
              0.004
            

          

          	
            
              ✓
            

          
        


        
          	
            
              5
            

          

          	
            
              18
            

          

          	
            
              82%
            

          

          	
            
              0.017
            

          

          	
            
              ✓
            

          
        


        
          	
            
              6
            

          

          	
            
              19
            

          

          	
            
              86%
            

          

          	
            
              0.001
            

          

          	
            
              ✓
            

          
        


        
          	
            
              7
            

          

          	
            
              15
            

          

          	
            
              68%
            

          

          	
            
              0.134
            

          

          	
            
              –
            

          
        


        
          	
            
              8
            

          

          	
            
              10
            

          

          	
            
              45%
            

          

          	
            
              0.832
            

          

          	
            
              –
            

          
        


        
          	
            
              9
            

          

          	
            
              17
            

          

          	
            
              77%
            

          

          	
            
              0.017
            

          

          	
            
              ✓
            

          
        


        
          	
            
              10
            

          

          	
            
              2
            

          

          	
            
              9%
            

          

          	
            
              0.000
            

          

          	
            
              ✓
            

          
        


        
          	
            
              11
            

          

          	
            
              15
            

          

          	
            
              68%
            

          

          	
            
              0.134
            

          

          	
            
              –
            

          
        


        
          	
            
              12
            

          

          	
            
              12
            

          

          	
            
              55%
            

          

          	
            
              0.832
            

          

          	
            
              –
            

          
        


        
          	
            
              13
            

          

          	
            
              14
            

          

          	
            
              64%
            

          

          	
            
              0.236
            

          

          	
            
              –
            

          
        


        
          	
            
              14
            

          

          	
            
              15
            

          

          	
            
              68%
            

          

          	
            
              0.134
            

          

          	
            
              –
            

          
        


        
          	
            
              15
            

          

          	
            
              19
            

          

          	
            
              86%
            

          

          	
            
              0.001
            

          

          	
            
              ✓
            

          
        


        
          	
            
              16
            

          

          	
            
              1
            

          

          	
            
              5%
            

          

          	
            
              0.000
            

          

          	
            
              ✓
            

          
        

      
    


    
      The image with the lowest number of ‘yes’ responses was image 16, with one yes response
      (5% of the sample). The image with the highest ‘yes’ responses was image 4, with 20 (91%). The mean number of yes
      responses was 14 (62%), the median 15 (68%).
    


    What makes a suitable target?


    
      The images judged most consistently to be suitable targets for burglary were image 4 (Figure 3.1), with 91% of participants stating ‘yes’, they would burgle this
      property; image 6 (figure 3.2), with 86% of participants stating that
      they would burgle this property; and image 15 (figure 3.3), with 86% of
      participants stating that they would burgle this property. So what, in the words of 22 prolific burglars, makes
      these properties such suitable targets, and do these factors relate to the design and layout of the properties?
    


    
      [image: Image]

      
        Figure 3.1 Image 4
      

    


    
      Image 4 (figure 3.1) shows the front of a property, bounded by a high hedge and
      gate. It is not clear whether the house is detached, semi-detached or an end terrace (we cannot see the whole
      property), but it is clear that this property is not attached at one side. The house is covered in overgrown ivy
      and there is no evidence of a burglar alarm. Ninety-one per cent of participants (20) stated that they would
      burgle this property. The main justifications related to the lack of surveillance from passers-by and
      neighbouring properties. Participant 1 used the terms “closed off” and “can’t be seen”. Participant 2 used
      similar terminology – “neighbours could not see in” and “people can’t see what’s going on”.
    


    
      
        Yes because passers by and neighbours could not see in and would not see me breaking in. People can’t see what
        is going on inside
      


      
        (Participant 2)
      

    


    
      Participant 6 used terms such as “blocks the view” and “no-one can see you”.
    


    
      
        This is a burglar’s dream. There are high trees at the back, the hedge is high so blocks the view from the
        road, the gate is high so no-one can see you.
      


      
        (Participant 6)
      

    


    
      Participant 10 used the same term, “can’t be seen”, and specifically offered the suggestion that, should the
      hedge be lowered, this house would be less attractive as a suitable target for burglary.
    


    
      
        This is the type of house I’d go for, nice ivy growing up the side of it, nice hedges, can’t be seen. The
        owners should cut the hedge lower to the front, people would be able to see them.
      


      
        (Participant 10)
      

    


    
      Participant 19 uses the same term, “no-one would see”, as well as referring to how this lack of surveillance
      would allow them to spend more time within the property.
    


    
      
        That’s well tempting as a burglar. It’s got a six foot high hedge around it – no one would see nothing whilst
        you’re in there. You could spend as much time as you needed in it.
      


      
        (Participant 19)
      

    


    
      It is clear that, in the case of these explanations, reference to the concept of surveillance is specifically
      related to the privacy provided for them when entering, committing the act of burglary and exiting the
      property. The very fact that you cannot see into this property from the roadside attracts burglars to this
      target. But does this lack of surveillance provide negative responses regarding theirinability to assess the presence of residents, a dog or any other security measures, or to
      consider the likely level of reward from this property? In this instance, absolutely not. Participant 8 spoke of
      the “intrigue”, for him, of not knowing what is on the other side of the high hedge/fence.
    


    
      [image: Image]

      
        Figure 3.2 Image 6
      

    


    
      
        A burglar looking at this house would be intrigued by what might be on the other side of the hedge.
      


      
        (Participant 8)
      

    


    
      The potential to come across a dog at the other side of this hedge did not deter offenders. “I would just lock
      the dog in a room” (Participant 2); “I would just take food out of the fridge or freezer and feed it to the dog”
      (Participant 5) or “punch them in the nose” (Participant 20).
    


    
      Image 6 (figure 3.2) shows a rear view of a row of terraced properties, focusing on one particular
      property with a rear extension. The windows and door are UPVC. The garden has a patio table and chairs. There is
      a ladder on the ground. Eighty-six per cent of participants (19) stated that they would burgle this property. The
      main justification from participants related to the clearly visible poor physical security. Offenders stated that
      it was clear that the door lock would be easy to mole grip, that the door hinges were on the outside of the door
      frame (so could be removed) and that the beading around the glass within the door could
      easily be jemmied.
    


    
      [image: Image]

      
        Figure 3.3 Image 15
      

    


    
      
        The hinges are on the outside of that door for God’s sake. You only need to pop three pins out of them. It’s a
        three minute job. It’s a cheap arse door that one.
      


      
        (Participant 16)
      

    


    
      Image 15 (figure 3.3) shows the rear view of a row of large detached properties with rear conservatories
      and sash wooden windows. While participants were clearly attracted to these properties (and not deterred or
      discouraged by any design features), this attraction appeared largely to be related to the perception of wealth –
      that the rewards would be greater than any risks. This perception was described as being related to the size and
      style of the properties (detached, painted white, sash windows) and to the extent to which the properties were
      well managed and maintained (tidy gardens).
    


    
      
        The house is well looked after and they’re all the same colour – tells me that they’re bothered, costs a bit of
        money having the same coloured houses.
      


      
        (Participant 10)
      

    


    
      
        That place is all manicured though, no crap out of place and someone is looking after it.
      


      
        (Participant 16)
      

    


    
      The elements described by the sample of offenders to influence their perception of the
      three most attractive targets were 1) a lack of surveillance – neighbours and passers-by cannot see into the
      property, 2) poor physical security – door frame and door locks and 3) a perception of wealth evident from the
      size and style of a property and the extent to which it is managed and maintained. Two of these three elements
      relate to the principles of CPTED.
    


    What makes an unsuitable target?


    
      The three images considered by participants to be the least attractive were image 16 (Figure 3.4), with just one participant (5%) stating that they would burgle
      this property; image 10 (Figure 3.5), with two participants (9%)
      stating that they would burgle this property; and image 1 (Figure 3.6),
      with six participants (27%) stating that they would burgle this property. What, in the words of offenders, makes
      these properties unsuitable as targets for burglary?
    


    
      Image 16 (Figure 3.4) shows a row of semi-detached bungalows set within a communal space. The communal
      space is well tended with garden furniture and plants. The properties are bounded by a low (waist height) metal
      fence. When asked why they would not burgle this property, the vast majority of participants explained their
      decision based on moral grounds– stating that they perceived these properties to be sheltered housing for
      the elderly: “my mum has brought me up to have pride and morals”, “it’s a moral judgement”, “you would be scum”,
      “I’ve got morals, it’s just not right”. Participants seemed very confident in their assessment that these were
      old people’s bungalows.
    


    
      
        This is blatantly old people’s housing and I would not burgle there. A lot of people would and if I look back,
        a lot of people I mixed with would and they would even target old people. I would
        never as my mum brought me up to have pride and morals.
      


      
        (Participant 4)
      

    


    
      [image: Image]

      
        Figure 3.4 Image 16
      

    


    
      Participant 6 expressed the same view, adding that, should you get caught, you would be singled out in prison as
      “scum”.
    


    
      
        It’s old peoples’ homes so no. When you go to prison people would know you had targeted an old person’s house
        and you would be scum. I could get in easily but this is a moral judgement.
      


      
        (Participant 6)
      

    


    
      Participant 9 expressed the same moral judgement, but added reference to the risk that the shock of burglary
      could kill an old person.
    


    
      
        Sometimes a job can go wrong with an old person and it can kill them, everything is just too risky. I might
        have looked at these when I was much younger as a kid, but I’ve got morals now and it’s just wrong doing a job
        on an old person’ house.
      


      
        (Participant 9)
      

    


    
      Participants 10 and 13 expressed the view that they would not target these properties, but for different reasons.
      Participant 10 referred to the lack of barriers at the front of the properties (the low fence) and how this would
      “put him off”. Asked to explain this in more detail, he suggested that this related to the risk of being observed
      by the neighbouring properties – a reference to surveillance as opposed to territoriality/defensible space.
    


    
      
        There’s no barriers between fronts of the properties either, so it’d put me off if next door were in.
      


      
        (Participant 10)
      

    


    
      Participant 13 justified his decision based upon the layout of bungalows, with residents located on the same
      floor, thus enhancing the risk of being observed/challenged by residents should they be at home.
    


    
      
        I wouldn’t do bungalows as someone is always downstairs. You don’t know where people will be.
      


      
        (Participant 13)
      

    


    
      Image 10 shows a row of semi-detached bungalows. The front gardens are bounded by low (knee height) wooden
      fencing. The houses have in-curtilage car parking, and the entrance to the driveway/garden path has a change in
      road colour and texture. Only two participants (9%) stated that they would burgle the
      properties on this image. As with image 16, the main justification for avoiding these properties was moral.
    


    
      
        I wouldn’t touch this. Bungalows are associated with pensioners and old people … I’ve got a heart. My nana
        lives in a bungalow and she means a lot to me, so there’s no way.
      


      
        (Participant 8)
      

    


    
      Participant 7 referred to the risk of being treated as a “nonce”2 in prison,
      should you be found to have targeted old people.
    


    
      
        No, it’s old peoples’ homes. In prison you know if people have targeted old people and these people should be
        on a wing with the nonces.
      


      
        (Participant 7)
      

    


    
      Participant 22 justified his decision based upon the risk of targeting bungalows – the rooms being on the same
      floor making it difficult to enter, commit a burglary and exit, without being heard or observed by the residents
      (should they be in).
    


    
      
        Bungalows are hard to burgle, they’re a no go if someone is in. Housing all on same level is difficult – people
        may just pick up that you’re in there if the flooring vibrates or makes a noise – they’d probably hear you.
      


      
        (Participant 22)
      

    


    
      The design features that appeared to distinguish these properties as old people’s houses/sheltered housing
      included the width of the doors and the extent to which the gardens were managed and maintained.
    


    
      
        The doors are quite wide so I’d think that the people living in these houses were wheelchair users and would
        leave.
      


      
        (Participant 10)
      

    


    
      Image 1 (Figure 3.6) shows a row of red brick terraced houses and rear gardens. The fences between gardens
      are low. Children’s play equipment is present in some gardens. Wheelie bins are present, some with overflowing
      rubbish. Only six participants (27%) stated that they would burgle this property. The rationale for avoiding this
      property related largely to these properties being perceived as council properties. Some participants stated that
      it was morally wrong to burgle those on benefits. Others suggested that the rewards would not be sufficient.
      Those referring to the moral issue used terminology such as “I have morals”, “this is a moral judgement”, “you
      don’t burgle in poor areas where they don’t have much”, “it wouldn’t feel right”, “it’s a dirty crime”, and one
      participant suggested that he was more like “Robin Hood – stealing from the rich not the poor”.
    


    
      [image: Image]

      
        Figure 3.5 Image 10
      

    


    
      [image: Image]

      
        Figure 3.6 Image 1
      

    


    
      
        You don’t sh*t in your own back yard. I don’t like burgling in poor areas when they
        don’t have much.
      


      
        (Participant 4)
      

    


    
      Several participants referred to their perception that the residents living in these properties would have very
      little money – their judgement being that the rewards would not outweigh the risks.
    


    
      
        It looks like a sh*t hole to be honest, grass isn’t cut well, the fence is old and the trampoline is going
        rusty. Even the bins are overflowing. It just doesn’t look worthwhile, it looks like you’d have to do 10 houses
        there for it to be worthwhile.
      


      
        (Participant 10)
      

    


    
      While the main justification for avoiding these properties was moral, several offenders did comment on the
      gardens being “too open” with the risk of observation from neighbouring properties too great.
    


    
      
        It’s an open space at the back of the houses which is a good thing and a bad thing. You can be seen, but you
        can also see too.
      


      
        (Participant 9)
      

    


    
      Offender responses suggest that the features of these properties that deem them to be unsuitable targets are 1)
      it is immoral to burgle elderly people or those living in sheltered housing, 2) it is immoral to burgle those
      living in council properties/those on benefits, 3) low fences at the front of properties enhance surveillance
      from neighbouring properties and 4) the layout of bungalows makes it difficult to enter, commit a burglary and
      exit without being observed/heard by residents – should they be in the property at the time of the offence.
    


    The principles of CPTED – in the words of the offender


    
      Taking the five principles of CPTED as outlined in the introduction – surveillance, movement control, physical
      security, management and maintenance and defensible space, responses from the 22 participants were analysed to
      assess the extent to which these terms, or the concept of these terms, were referenced. Predictably, the analysis
      revealed just one specific reference to a CPTED principle – this being management and maintenance (See Table 3.3):
    


    
      
        That’s an ideal house for a burglar, it’s secluded, hedge is neat and tidy, good maintenance and there doesn’t
        look to be an alarm.
      


      
        (Participant 8)
      

    


    
      
        Table 3.3 Specific reference to CPTED principles
      

      
        
          	
            
              CPTED principle
            

          

          	
            
              Number of specific references to the term
            

          
        

      

      
        
          	
            
              Surveillance
            

          

          	
            
              0
            

          
        


        
          	
            
              Movement control
            

          

          	
            
              0
            

          
        


        
          	
            
              Physical security
            

          

          	
            
              0
            

          
        


        
          	
            
              Management and maintenance
            

          

          	
            
              1
            

          
        


        
          	
            
              Defensible space
            

          

          	
            
              0
            

          
        


        
          	
            
              Total
            

          

          	
            
              1
            

          
        

      
    


    
      
        Table 3.4 Reference to the concept of CPTED principles
      

      
        
          	
            
              CPTED principle
            

          

          	
            
              Number of references to the concept
            

          

          	
            
              Maximum number of references to the concept (per participant)
            

          
        

      

      
        
          	
            
              Surveillance
            

          

          	
            
              132
            

          

          	
            
              11
            

          
        


        
          	
            
              Movement control
            

          

          	
            
              38
            

          

          	
            
              7
            

          
        


        
          	
            
              Physical security
            

          

          	
            
              103
            

          

          	
            
              10
            

          
        


        
          	
            
              Management and maintenance
            

          

          	
            
              40
            

          

          	
            
              9
            

          
        


        
          	
            
              Defensible space
            

          

          	
            
              11
            

          

          	
            
              3
            

          
        

      
    


    
      The specific terms surveillance, movement control, physical security and defensible space were not mentioned by
      the 22 participants.
    


    
      When examining offender narratives for reference to the concept of each of the five principles (see Table 3.4), the findings suggest that these principles are given very different
      levels of consideration by offenders when judging the appeal of a target. The concept of surveillance received
      the greatest number of references and was mentioned 132 times. The concept of physical security was referenced
      103 times, management and maintenance forty times, movement control thirty-eight times and defensible space just
      11 times.
    


    Surveillance


    
      Looking in more detail at reference to the concept of surveillance reveals that the vast majority of participants
      agreed that surveillance – being overlooked, being observed, being seen – is a deterrent, and consequently, a
      lack of surveillance – a blocked view, privacy, being hidden – is an attractive (from their point of view) design
      feature.
    


    
      When describing the design features that would deter them, participants focused upon the risk of being seen or
      observed by a resident, neighbour or passer-by. This largely related to the size of windows; the position of
      rooms within the property (if the adults’ bedroom is at the front, they could observe you); the extent to which
      shrubbery, fencing and walls obstruct sightlines; and the layout of properties on a street (the extent to which these facilitated observations from neighbouring properties).
      Participant 10 referred to the deterrent of large windows at the front of a property.
    


    
      
        The front windows are nice and big too, so it’d mean that I could be seen easier if I was inside.
      


      
        (Participant 10)
      

    


    
      Participants 10 and 12 also referred to the positioning of rooms within a property and the need to avoid entering
      a property in view of the adults’ bedroom.
    


    
      
        The adults have a main bedroom at the front, so if they hear something and look out the window, it’ll be at the
        front not where the burglar is. Kids bedrooms are usually at the back.
      


      
        (Participant 8)
      

    


    
      Participants often referred to the layout of properties on a housing development, with specific reference to the
      extent to which neighbours would be likely to see them entering and exiting the property (and wider development).
    


    
      
        I wouldn’t entertain those properties from the front – they’d probably see you and take a plate number.
      


      
        (Participant 22)
      

    


    
      Similarly, participants expressed the view that a lack of surveillance – be that through a high hedge or fence,
      or through the positioning of houses within a development – makes a target attractive for burglary.
    


    
      
        This is a burglar’s dream. There are high trees at the back, the hedge is high so blocks the view from the
        road, the gate is high so no-one can see you.
      


      
        (Participant 6)
      

    


    
      One particular focus of participants’ responses was the design and layout of culs-de-sac, and the extent to which
      the risk of observation increased where there was one way into and one way out of the estate – a true cul-de-sac.
      While this has some crossover with the principle of movement control, in these examples, the participants are
      specifically referring to the enhanced risk of being seen.
    


    
      
        I wouldn’t target houses on a cul-de-sac because you feel trapped and it’s difficult if someone challenges you.
        They might say what are you doing and you say you are lost and then you have to walk back out the way you came
        in as they are looking at you.
      


      
        (Participant 5)
      

    


    
      The same view was expressed regarding back-to-back houses.
    


    
      
        Back to back houses mean you have to go out the way you came in and could be seen.
      


      
        (Participant 2)
      

    


    
      Participants also referred to surveillance in relation to the appeal of high fencing/walls that shield the view
      of the offender once they have entered the boundary of a property. This emerged regularly in responses to image
      14, which shows a footpath running at the rear of properties (a vulnerable design), with high (approximately two
      metres), solid fencing acting as a barrier between the footpath and the rear gardens.
    


    
      Currently, Secured by Design guidance (New Homes, 2016) suggests that fencing at the rear of properties,
      particularly where that property is vulnerable – in this case, it bounds a footpath – should be at least 1.8
      metres high.
    


    
      
        Vulnerable areas, such as exposed side or rear gardens, need more robust defensive barriers by using walls or
        fencing to a minimum height of 1.8m.
      


      
        (Police Crime Prevention Initiatives, 2016.)
      

    


    
      Participants clearly viewed the high fencing as attractive, suggesting that it provides cover – hiding them from
      view of neighbours or passers-by. Participants also expressed the view that the fencing makes them feel
      comfortable – “in their comfort zone” – while committing a burglary offence. Not only did participants
      consistently express the view that high fencing was attractive, many specifically stated that low fencing would
      deter them from selecting that property as a target for burglary.
    


    
      [image: Image]

      
        Figure 3.7 Image 14
      

    


    
      
        I like solid fences like these as no-one can see you. Once you are over these fences
        you are safe – in a comfort zone. Open fences would put me off.
      


      
        (Participant 12)
      


      
        No one can see you amongst the high walls. I’d feel more exposed if the walls and fences were lower.
      


      
        (Participant 15)
      

    


    Movement control


    
      The concept of movement control – the ability to readily access, move through and egress a housing development –
      was referred to as an attractive design feature of a housing development. The rationale for this related largely
      to the ability to enter and exit a development via different routes (not having to retrace your steps), the
      ability to ‘root’ for suitable targets and the ability to evade the police should they catch you committing a
      burglary offence.
    


    
      Findings from the interviews confirmed that a lack of through movement was considered to be a deterrent. Burglars
      stated that they prefer to know how they will exit a property and the wider housing development before they
      commit the act of burglary. The need to avoid being ‘trapped’ was referred to by several participants,
      particularly in relation to true culs-de-sac.
    


    
      
        If I was in there and the police came I would be boxed in and wouldn’t have an excuse for being in there. I
        couldn’t say ‘I’m just walking home Officer’.
      


      
        (Participant 10)
      

    


    
      As well as the desire to avoid being physically trapped in a development, offenders referred to the benefits of
      through movement in providing them with an excuse should they be challenged.
    


    
      
        Culs-de-sac put me off. 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 is a through road you can just keep walking through.
      


      
        (Participant 4)
      

    


    
      Offenders also spoke of the benefits of through movement in providing them with a legitimate opportunity to
      assess a property (‘root’) before committing the burglary offence.
    


    
      
        I would first walk up and down the footpath and have a look at what I could see in the houses. The houses are
        on a public footpath, no one would give me a second glance if I walked up and down.
        Even if a tramp walked up and down they wouldn’t look out of place. It’s a footpath, no-one can question you.
      


      
        (Participant 6)
      

    


    
      Findings confirmed the existing research that true culs-de-sac (those without connecting footpaths) are the
      safest road layout, with leaky culs-de-sac providing a means of access and escape as well an excuse to root.
    


    Physical security


    
      There was little doubt that physical security had an impact on burglar decision-making. Participants were easily
      able to distinguish between poor and good quality locks and could make an assessment regarding the likely time it
      would take to enter the property. The most common reference to poor security was Europrofile locks and the ease
      with which these could be mole gripped.
    


    
      
        The lock can be mole gripped you can tell because it’s thin and the lock is flush and sunk in. New ones that
        you can’t mole grip are chunkier and fatter and stick out.
      


      
        (Participant 1)
      


      
        That would be easy. The lock on that door looks like an old one. The newer ones have thicker handles around
        them and are harder to get through. I’d use mole grips and a screwdriver. Gold casing around the handle will
        come off straight away and it’d take me around a minute to get in.
      


      
        (Participant 8)
      

    


    
      The responses regarding security gates were not as consistent. Some participants viewed these as a deterrent: “It
      looks secure. The gates are a good idea. I’d like to live somewhere like that to be honest” (Participant 19). For
      others, they conveyed the impression that the properties had something worth taking. Or worse still, they put the
      offender at ease: “The fence wouldn’t deter me. In actual fact it would put me at ease as I could hear the fence
      rattle if someone came in” (Participant 3).
    


    
      The presence of security grilles was viewed, by all participants who noted them, as an attractor. Participants
      saw them as a challenge and suggested that the presence of excessive security must mean that the residents have
      something to protect – in this case the perception was that the residents were protecting a cannabis grow.
    


    
      
        That security grille makes me think there’s something worth taking.
      


      
        (Participant 21)
      


      
        It looks like a cannabis farm to me – it would definitely attract some interest from
        burglars.
      


      
        (Participant 8)
      

    


    
      Offender perceptions regarding burglar alarms were also noteworthy. In general, participants were not deterred by
      burglar alarms at all. Several, however, did refer to one particular brand of monitored alarm being a deterrent.
      Participants discussed methods for disabling alarms. These included spraying expanding polyurethane foam into the
      external alarm box the night before the burglary – the alarm would be activated but the sound would not be heard
      – or taking the internal box off the wall once inside the property. Participants stated that, for the majority of
      brands, this would deactivate the alarm.
    


    
      
        Alarms were a put off but I used to foam them. The old alarm boxes would have slits in the side of them. I
        would buy foam sealant from DIY stores. Some took 24 hours to set, some quicker. I’d seal them up during the
        night and go back and do the houses the day after. The alarms still go off but you can’t hear them.
      


      
        (Participant 9)
      

    


    
      
        Good alarms like **** don’t stop when you pull them off the wall. The cheap ones do.
      


      
        (Participant 13)
      

    


    
      The majority of participants expressed the view that in most instances the alarm is not activated. However, where
      it is, neighbours and passers by rarely respond.
    


    
      
        If I smashed the window and the alarm went off I might scuttle away and then come back ten minutes later to see
        if anyone had bothered dealing with it. From personal experience eight out of ten won’t bother doing anything
        about them.
      


      
        (Participant 10)
      

    


    
      Offenders were also clearly aware of the inferior security on property extensions, for example image 6 (Figure
      3.2), as well as conservatories. They described alarm systems not extending to these extensions as well as
      windows and doors lacking the security of main property doors and windows. This is a key finding that should be
      considered within building regulations and planning policy. For example, while Building Regulations in England
      and Wales currently include standards of security (Approved Document Q), these do not cover extensions or
      conservatories.
    


    
      Factors relating to management and maintenance were referenced on 40 occasions. However, the majority of these
      responses contradicted the widely held assumption that untidy properties will attract offenders – based upon the
      perception that if a resident does not tend to their property, they will be less inclined to observe or challenge an offender. Only one participant gave a response that supported this view.
      He suggested that:
    


    
      
        It’s manicured as well, so someone takes time to look after it and they’re probably looking out for people like
        me coming along.
      


      
        (Participant 16)
      

    


    
      On the contrary, many responses suggested that poorly maintained properties were unattractive targets because an
      unkempt external space equates to lack of care for the internal space – the residents would not have goods worth
      taking and the reward would not justify the risk.
    


    
      
        If it was clean and tidy it would be easy pickings. But it doesn’t look worth breaking into as there is nothing
        to take. It looks scruffy.
      


      
        (Participant 6)
      

    


    
      A large proportion of offenders also suggested a contrary perception – that a well-managed property would be
      perceived as attractive because the residents would have valuable goods – the risk would merit the reward.
    


    
      
        I would actively look for places like this. If they have a neat garden you know they have something to steal.
        You know they look after themselves and the house.
      


      
        (Participant 3)
      

    


    Defensible space


    
      The concept of defensible space was demonstrated in several of the images, particularly image 13 (Figure 3.8), which showed a small cul-de-sac with all properties facing the
      street, a narrowing of the road and a change in road colour and texture at the entrance to the estate. The word
      ‘private’ was also painted in large white letters on the road at the entrance to the estate.
    


    
      Several participants were deterred by what they described as being “like walking into their own little community”
      (Participant 14). This largely related to the perception that the residents would know each other and that a
      stranger would not only look out of place but also would likely be challenged by residents – confirming the
      concept of defensible space and territoriality as a deterrent.
    


    
      
        Everyone that lives there will be focused on the entrance and what goes on. They’ll all know each other and
        keep an eye out for each other – give the key to the coal man that sort of thing.
      


      
        (Participant 18)
      

    


    
      [image: Image]

      
        Figure 3.8 Image 13
      

    


    
      However, the more frequent response was that the narrowed road entrance, the ‘private’ signage and the change in
      road colour and texture suggested exclusivity and wealth, making this development an attractive target.
    


    
      
        The private road sign and the change in road colour and texture give me the impression that it is an exclusive
        area – they have more money and that would attract not deter me.
      


      
        (Participant 3)
      

    


    
      The vast majority of responses equated the word ‘private’ with wealth – suggesting that ‘private’ means privately
      owned and, therefore, not social housing.
    


    
      
        Private Road suggests that it’s not council housing so they won’t be on benefits.
      


      
        (Participant 3)
      


      
        Private Road means they’ve got money, they’re middle to high class people – working people and I’d be attracted
        straight away. I’d think private road they’ve got coin.
      


      
        (Participant 9)
      

    


    
      Several participants noted the change in road colour and texture, but perceived this to be a speed bump to slow
      traffic. Others suggested that ‘private’ meant no parking.
    


    Have we overlooked additional CPTED principles?


    
      One concept that is rarely referred to in CPTED literature or guidance and that appeared to be a strong deterrent
      for this sample of offenders was familiarity – the extent to which housing design and layout varies, and how this
      can create doubt and confusion for offenders attempting to determine occupancy as well as a means of entry and
      escape. “You don’t know who is in”, “you never know”, “there could be”. Familiarity has been identified as a key
      factor in vulnerability for repeat victimisation, influencing both near and virtual repeats, but, to the
      knowledge of the authors, this has not transferred to literature, planning guidance or policy specific to CPTED.
    


    
      
        It’s a strange arrangement isn’t it – is it three or four storey? I’m not sure about that one, it could be
        sectioned off inside, basement use, upper floor use, different people – I might be put off, they could be
        bedsits.
      


      
        (Participant 10)
      

    


    
      Participants 9 and 12 described the same response of being unclear regarding the design and layout of housing
      estates – thus opting to avoid that property.
    


    
      
        It could actually be separate flats, it looks like the basement could be a flat and then there’s another
        upstairs, it could be different sections. I’d have a bad feeling about that, there could be more people in
        there. You don’t know what you’re going into, what the layout is like, what room you’re going into. It could be
        a bedroom, living room, kitchen – you just can’t tell. It’s like if it was student flats, you don’t know what
        the hell you’re getting into.
      


      
        (Participant 9)
      


      
        I am used to housing estates and something different would be difficult because you don’t feel safe. The old
        layout of an estate and an alley – we are used to that. These are different.
      


      
        (Participant 12)
      

    


    
      Another principle referred to regularly by participants related to occupancy– referenced on 25 occasions.
      While this has some overlap with surveillance and guardianship, it was clear that offenders were not just
      referring to the risk of being seen or heard by occupants, but to the desire to avoid any confrontation.
    


    
      
        I would be cautious of this property because the upstairs curtains are closed. You don’t know if anyone is in.
      


      
        (Participant 3)
      

    


    
      Reasons included the risk of a burglary sentence becoming aggravated should you find yourself confronting and
      challenging a resident, as is highlighted by Participant 9, as well as moral concerns
      regarding the potential impact upon victims of being confronted by a burglar (Participant 3).
    


    
      
        If someone was in or got up I’d need to get out and wouldn’t feel good about that one looking at the picture. I
        just want a quick route out. If someone is in it could change from being a straight burglary to aggravated and
        you bump your sentence up straight away.
      


      
        (Participant 9)
      


      
        I wouldn’t want any confrontation on any job. I’ve done a lot of things wrong and I know that, but I’m a good
        lad and trying to get away from all that now.
      


      
        (Participant 10)
      

    


    
      Although not specifically design related, one of the most commonly cited deterrents (cited on 50 occasions) was
      the issue of morals – the belief that a property was occupied by an elderly person – “Burglary is wrong
      altogether, but you just don’t burgle elderly people” (Participant 8), or by someone on benefits (or with little
      money) – “You don’t sh*t in your own back yard. I don’t like burgling in poor areas when they don’t have much”
      (Participant 4). The features of design that influenced this perception included house type – bungalows being
      perceived as sheltered housing; wide front doors, suggesting disabled residents; and red brick properties being
      perceived to be council-owned.
    


    Summary


    
      Taking the five CPTED principles of surveillance, physical security, management and maintenance, movement control
      and defensible space, the findings suggest that the extent to which these impact upon offender decision-making
      varies dramatically – with the direction not always aligning to the previous literature or guidance. Design
      features relating to natural surveillance, such as the positioning of rooms, the size of windows and the absence
      of obstructions to sightlines, were referenced on 132 occasions by the sample of 22 offenders. The second most
      commonly cited principle was physical security – referred to 103 times. Offenders were easily able to identify
      poor-quality locks and door and window frames, with mole gripping cited as a common modus operandi by
      almost all offenders. Management and maintenance – litter, disrepair and unkempt gardens – was referenced by
      participants on 40 occasions. However, the general consensus among offenders differed from both previous
      literature and guidance. Offenders tended to suggest that a tidy, well-kept property would have valuable goods to
      steal and would be worth the risks involved in offending against that target. Untidy properties were perceived as
      lacking rewards – residents that fail to keep up to their property being less wealthy as opposed to the theory
      that they simply do not care. However, further exploration is required to establish the extent to which offenders
      were equating management and maintenance with house value (as was found in MacDonald
      and Gifford, 1989). Prior research has found movement control was mentioned on 38 occasions, with participant
      responses supporting the literature that footpaths are attractive as they allow an offender to ‘root’ for
      targets; they also facilitate easy access and egress from a property and housing estate. Responses also supported
      the belief that true culs-de-sac are a deterrent due to the risks involved in exiting an estate the way that you
      entered, as well as the belief that residents will know who lives there and who is a stranger. Surprisingly, the
      concept of defensible space was rarely referenced – just 11 occasions. Where it was mentioned, the majority of
      responses suggested that the design features of narrowing of the road entrance, change in road colour and texture
      and ‘private’ signs portrayed the message that the area was exclusive, that the housing was privately owned (as
      opposed to social) and that the rewards of offending within this area would outweigh the risks. Key principles
      referred to by offenders as impacting upon their decision-making, but not explicitly referenced in existing CPTED
      policy and guidance, included morals, familiarity and occupancy. While the former is difficult to influence
      through design, it is the view of the authors that familiarity and occupancy should be given more consideration
      within CPTED policy and guidance.
    


    Discussion and implications


    
      Progress in incentivising and requiring housing developers to consider the implications of design upon crime and
      its prevention, particularly within the UK, has been commendable, and there is little doubt that research has
      played a key role in influencing this progress. This research does not attempt to question the overall role that
      CPTED plays in crime prevention but rather to examine this in more detail, particularly relating to the specific
      principles that characterise CPTED and how those principles are applied. The findings confirm that design plays a
      key role in offender decision-making and that this is relevant at the neighbourhood and property level. However,
      while the responses confirmed the importance of CPTED, there were differences among the participants regarding
      the level and interpretation of risk, and even with a sample of 22 incarcerated adult, male, prolific burglars,
      the number of ‘yes I would burgle that property’ versus ‘no, I would not burgle that property’ differed greatly.
    


    
      The principles of surveillance, through movement and physical security were confirmed as key – the risk of being
      observed clearly was the most significant concern for offenders (referenced on 132 occasions by the 22
      offenders). The principles of management and maintenance and defensible space were less straightforward. The
      concept of defensible space was only referenced on 11 occasions, and while it was evident that offenders were
      deterred by the idea of neighbours knowing each other and being able to distinguish them as a stranger, the most
      common interventions to achieve defensible space (particularly ‘private signs’) appeared to attract as opposed to
      deter offenders. The influence of management and maintenance influenced offender decision-making, but the
      direction of that influence differed from much existing theory, policy and guidance. Participants clearly stated
      that tidy properties convey the impression that residents care and will thus have nice
      products to steal, while untidy properties convey the impression that the reward from offending against that
      property will not be worth the risk. At no point in the interviews did offenders equate a lack of maintenance
      with a lower risk of observation, apprehension or challenge (as is suggested in previous literature, theory,
      policy and guidance). The impact of occupancy, familiarity and moral concerns should be reflected upon. Occupancy
      and familiarity in particular can be influenced through design, and while the latter has been discussed within
      the repeat victimisation literature, particularly relating to near and virtual repeats, it is notable in its
      absence from CPTED literature, policy and guidance. As Townsley et al. (2003) highlight: “Crime prevention
      strategies will need to be varied according to the extent of housing homogeneity” (p. 630), and this is something
      that could be adopted within schemes such as Secured by Design.
    


    
      The importance placed upon morals in decision-making was unexpected, particularly given the sample of prolific
      offenders – committing up to ten burglaries a day. The extent to which this should be accepted without validation
      is, however, questionable. Offenders regularly referred to the deterrent of burgling ‘their own’, in the words of
      Participant 4: “You don’t sh*t in your own back yard”. Yet extensive criminological research involving both
      spatial analysis and ethnographic interviews suggests otherwise – with burglars preferring to offend within close
      proximity of their home (Phillips, 1980; Brantingham and Brantingham, 1981; Brown and Altman, 1983; Bennett and
      Wright, 1984; Gabor and Gottheil, 1984; Wright and Decker, 2014; Rengert and Wasilchick, 1985; Forrester et al.,
      1988; Bernasco and Nieuwbeerta, 2005; Bernasco, 2008). This is what Shaw and Pease (2000), in their research on
      repeat victimisation, refer to as false morality. A more likely explanation for these findings is, in the
      view of the authors, related to the time at which that morality becomes apparent. While offenders genuinely
      appeared to express disapproval, even disgust at the thought of targeting the elderly, disabled or poor, they
      were incarcerated at the point of interview and had been given time to reflect upon the impact of their
      offending. The extent to which those morals influenced their decisions at the time of the offence is
      questionable.
    


    
      This research commenced as a response to the authors’ concerns regarding the existing definitions of CPTED
      principles. Had their evolution from early approaches outlined by, among others, Newman (1973), Jacobs (1961) and
      later Poyner (1983), adequately considered the need for reflection, reconsideration and reconstruction to reflect
      offender modus operandi, drug use and changes in the way in which we utilise our residential housing. More
      specifically, we were concerned regarding the importance placed upon each principle and the perceptions of the
      implementation of those principles. The findings confirmed the importance of design as a means of crime reduction
      but also emphasised the need to re-assess the existing principles and their implementation. Consideration should
      be given to the weighting of each principle; the findings suggest that surveillance clearly plays a major role in
      influencing decision-making, but defensible space not so much. Should these principles be outlined as equally
      important in policy and guidance, or should there be an element of differentiation? Specific interpretation of principles should also be reconsidered – high rear fences are advised
      in vulnerable locations, yet offenders clearly state the appeal of such measures; ‘private’ signs are used as a
      territorial response, yet offenders are attracted by what they see as connotations of wealth and exclusivity; and
      existing justifications for the consideration of management and maintenance showed no alignment with offender
      perceptions. In line with the theme of this book, the authors suggest a rebuilding of CPTED – of its principles
      and the interpretation of those principles to ensure its evolution and relevance.
    


    
      Notes


      
        1 P < 0.05. One sample binomial test – two tailed.
      


      
        2 A term used to describe someone convicted of a sexual offence, especially
        against a child. Often used more generally as a derogatory term.
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    Introduction


    
      Crime Prevention Through Environmental Design (CPTED) and situational crime prevention (SCP) have had a
      long-standing association under the umbrella of environmental criminology. Environmental criminology focuses on
      crime events and the immediate circumstances in which they occur (Wortley and Mazerolle 2008). Both CPTED and SCP
      provide practical approaches to crime prevention which are supported by the three core opportunity theories of
      crime, including the Rational Choice Perspective (RCP) (Cornish and Clarke 1986), the Routine Activity Approach
      (RAA) (Cohen and Felson 1979) and Crime Pattern Theory (Brantingham and Brantingham 1981), as well as other
      related environmental criminology theories such as defensible space theory (Newman 1972). As core crime
      prevention approaches from the school of environmental criminology, both CPTED and SCP share a place-based focus
      on prevention and highlight the importance of minimising opportunities for crime through environmental
      manipulations. While CPTED focuses mainly on environmental design manipulations, SCP offers a more extensive
      approach, as it includes a range of other techniques that make use of various types of situational and
      environmental features to reduce the likelihood of offending. In doing so, SCP focuses on addressing existing
      problems, whereas CPTED ‘tries to eliminate anticipated problems in new designs’ (Clarke 2009, p. 265).
      Contemporary CPTED also includes strategies designed to foster social connectedness among residents and users of
      space, which is believed to have a direct effect on crime, and to interact with physical design to determine
      crime levels at places (Saville 2017), while SCP does not. In spite of these points of departure, scholars
      continue to equate the two approaches, with some using the terms interchangeably (e.g. Herbert and Brown 2006).
      This chapter will begin by explaining the origins of both CPTED and SCP. The synergy between the approaches will
      also be highlighted in contrast to the points of departure in order to clarify the unique contributions of each
      approach, as well as their areas of natural cohesion.
    


    
      The theoretical foundations of CPTED and SCP will also be explored with a view to
      showcasing how the opportunity theories of crime serve as the theoretical framework for SCP, while simultaneously
      providing support for CPTED. Focusing exclusively on RCP and RAA,1 this chapter
      will elucidate the ways in which RCP provides an explanation for the rationale behind CPTED, and how the RAA
      concept of the capable guardian plays a significant role in determining the effectiveness of CPTED. We will argue
      that the CPTED framework can be further developed by a deeper exploration of the ways in which CPTED can foster
      capable guardianship in both residential and non-residential settings. Moreover, we suggest that CPTED’s
      continued growth and development as a place-based crime prevention approach is rooted in further exploration of
      the guardian–situation interaction.
    


    Situational crime prevention and Environmental Criminology


    
      One of the biggest shifts in modern crime control policy occurred during the 1970s with a movement from
      addressing criminal propensity to thinking about crime events. The move away from sentencing and treatment
      programmes that performed poorly in reducing crime rates revealed the value in increased focus on faster, cheaper
      and more immediate approaches to crime prevention. Crime control policy research began focusing primarily on
      property crimes and understanding the situational mechanisms underlying their occurrence (Clarke 1997; Schneider
      2010). As a consequence, the last 30 years have seen increased focus on theorising about and evaluating crime
      prevention measures generated by the ‘opportunity theories’ of crime. The RAA by Cohen and Felson (1979) (later
      skilfully depicted by Cullen et al. (2002) in the form of the ‘problem analysis triangle’) and the RCP by Clarke
      and Cornish (1985) represent the core thinking in crime prevention policy and practice aimed at finding immediate
      and practical solutions to crime problems.
    


    
      The theoretical frameworks provided by RAA and RCP influenced thinking about the practical application of
      opportunity-reducing measures. In fact, RCP was aimed at developing theoretical understanding of human behaviour
      when faced with the opportunity to offend (Clarke 1997, 2012). While research conducted in the Home Office
      Research Unit during the 1970s first introduced the role of opportunity in understanding and preventing crime
      (Mayhew et al. 1975), Clarke was the first to conceptualise this approach as a crime prevention method in 1980
      (Clarke 1980). Three years later, and continuing since, this approach has been rooted within crime prevention
      theory, policy and practice as SCP (Clarke 1983).
    


    
      SCP relies on reducing the likelihood of crime through measures that (1) are directed at highly specific forms of
      crime and (2) involve the management, design or manipulation of the immediate environment in as systematic and
      permanent a way as possible so as to (3) reduce the opportunities for crime and increase its risks as perceived
      by a wide range of offenders (Clarke 1983, p. 225). The eight initially proposed
      situational techniques have seen several extensions over the years (Clarke 1992; Clarke and Homel 1997; Wortley
      1997). The current iteration of SCP consists of a combination of 25 techniques that aim to 1) increase the effort
      of offending, 2) increase the risks of offending, 3) reduce the rewards of offending, 4) reduce provocations to
      offend and 5) remove excuses to offend, and are now widely used in crime prevention practice (Clarke 2008).
    


    The origins of CPTED


    
      Thinking about the link between the urban form and crime preceded SCP by almost two decades. Similar to SCP,
      measures aimed at reducing crime by manipulating the environment began as a practical approach based on
      observations and hypothesis testing, which led to the development of theoretical constructs related to CPTED.
      Early CPTED work is largely attributed to those pioneers who wrote about the link between urban planning
      practices and crime. Most influential was Jane Jacobs, an American-Canadian journalist who discussed the demise
      of American urban planning following the Great Depression. Jacobs (1961) was extremely critical of car-oriented
      urban designs that promoted social exclusion while limiting the potential for social interaction. Having spent
      considerable time observing the everyday urban life of American cities, Jacobs noted that limited opportunities
      for social interaction restricted the development of elements necessary for ensuring community safety, including
      social capital and social ties. Her infamous notion of using design to encourage more ‘eyes upon the street’ was
      not only about promoting increased flows of people who could provide passive surveillance over other people and
      places. Rather, she explained the effect of ‘eyes upon the street’ as a result of informal social control
      generated from meaningful social interaction (Jacobs 1961, p. 45). Armitage (2017) noted, however, that Jacobs’
      observations of city life may not necessarily translate to suburban settings and that this interpretation can be
      particularly problematic in relation to encouraging permeability or enhanced connectivity. Where numbers of
      people are lower, encouraging through movement can simply provide the means for enhancing movement (i.e.
      footpaths), yet not the volume of people to facilitate those ‘eyes upon the street’.
    


    
      Housing advocate and urban planner Elizabeth Wood (1960, 1961) was equally critical of public housing design and
      sprawling cities that relied primarily on secure physical design features while neglecting the importance of
      creating liveable spaces. Her calls for balanced neighbourhoods and inclusive design saw the confluence of
      effective physical design and fostering social capital as an answer to urban renewal. Wood (1960, 1961) also
      emphasised that while design features are important in allowing residents to exercise control over their
      environment, some design features could obstruct opportunities for informal social control.
    


    
      Having coined the term CPTED a decade later in 1971, C. Ray Jeffery has been cited as one of the original CPTED
      theorists. In his work, influenced by behavioural psychology, Jeffery (1971) focused on the importance of
      understanding the human–environment interaction and the way that humans respond to cues in their immediate environment. This model included both the external physical environment and the
      internal brain processes resulting from one’s interaction with the external environment, which ultimately results
      in expressed behaviour. According to Jeffery, behaviour is therefore not directly influenced by physical
      environment but is produced as a result of complex internal cognitive processing of a range of environmental cues
      (Jeffery and Zahm 1993).
    


    
      Around the same time, Oscar Newman took this rationale about the human–environment interaction a step further
      when he presented his theory of defensible space, which was strongly influenced by both Jacobs and Wood. As an
      architect, Newman (1972) focused on problematic design features of high-rise public housing projects across the
      United States, which he saw as creating isolated, dull and unsafe areas. Critical of such building practices,
      Newman introduced the concept of defensible space, which he described as ‘a model for residential environments
      which inhibits crime by creating the physical expression of a social fabric that defends itself’ (Newman 1972, p.
      3). This model was built around three concepts: 1) territoriality, 2) natural surveillance and 3) image and
      milieu, which can be applied in concert to create a sense of ownership and control over private and semi-private
      spaces that are supervised and controlled by the residents themselves. Newman argued that physical design
      features would cultivate the social processes necessary to create residential spaces that were defensible against
      crime and related behaviour. In his later work, Newman (1976) acknowledged the importance of social
      characteristics of the residents in projects as stronger predictors of crime than architectural design (Newman
      1976).
    


    
      Influenced by Newman’s work, the National Institute of Law Enforcement and Criminal Justice in the US (now the
      National Institute of Justice) funded a series of Westinghouse CPTED projects between 1974 and 1978 to test the
      effectiveness of CPTED’s implementation in school, commercial and residential contexts. These studies are the
      largest systematic evaluations of CPTED projects to date. The strategies that these projects employed and then
      tested included 1) access control, 2) surveillance, 3) activity support and 4) motivation reinforcement (Kaplan
      et al. 1978). The concept of ‘motivation reinforcement’ was used in place of ‘defensible space’ to apply to
      environments beyond the residential setting that had been studied by Newman. Rooted in social behavioural
      science, motivation reinforcement ‘emphasises positive reinforcement of the motivation of the nonoffender
      community’ (Tien et al. 1976, p. 70). This suggested that the implementation of CPTED strategies needed to
      ‘reinforce the motivation of citizens in general to play a more active role by enhancing the community’s identity
      and image’ (Kaplan et al. 1978, p. 10). Pesce et al. (1978), who provided a final report on the evaluation of the
      Westinghouse CPTED projects in all three settings, concluded that community involvement of diverse local groups
      is essential in both the planning and implementation process to assume ownership and responsibility over
      projects. This, they concluded, was the best way to ensure that physical changes have maximum impact on crime and
      fear of crime.
    


    
      Moreover, Reiss and Roth (1993) attributed the poor success or short-lived positive effect in some of the
      Westinghouse projects to a lack of consideration of social factors. They noted that
      despite the emphasis on the (citizen) motivational factors as underlying elements of CPTED, ‘the reason for
      inconsistent and temporary effects appears to be that crime and violence arise from interactions between the
      social environment and the physical environment, which cannot be controlled entirely through manipulations of the
      physical environment’ (Reiss and Roth 1993, p. 148). It is interesting that despite these conclusions about the
      importance of citizen motivation in CPTED, the concept of motivation reinforcement was no longer used in the
      CPTED literature following the Westinghouse studies, with the exception of Poyner’s (1983) overview of
      environmental design and management strategies.
    


    Contemporary CPTED


    
      Contemporary CPTED theory and practice is largely based on the work of a criminologist, Timothy D. Crowe (1991),
      whose risk management perspective of CPTED has provided a clear distinction between the three main strategies –
      1) natural access control, 2) natural surveillance, 3) territoriality – and examples of their application.
      Drawing from the work of his predecessors, Crowe also viewed CPTED as being underpinned by the understanding of
      the human–environment interaction and the way that humans perceive, interpret and respond to their immediate
      environment. He conceptualised the environment as both physical and social surroundings, and design
      as ‘physical, social, management, and law enforcement directives’ (Crowe 2000, p. 35). Furthermore, he explained:
      ‘CPTED draws not only on physical and urban design but also on contemporary thinking in behavioural and social
      science, law enforcement, and community organization’ (Crowe 2000, p. 35). In spite of this multi-level CPTED
      framework articulated by Crowe, in practical application of CPTED Crowe focused predominantly on physical
      environment. This one-dimensional focus prompted critiques from contemporary theorists who argued in favour of
      revisiting original CPTED ideas around the problems associated with neglect of social environment (e.g. Altes and
      van Soomeren 1998; Saville and Cleveland 1998, 2008; Zahm 2004; Saville 2009).
    


    
      In the extension of CPTED into its Second-Generation, Saville and Cleveland (1998) re-introduced the social and
      community aspects of CPTED that were proposed by those authors as most influential for CPTED thinking in 1960s
      and 1970s, such as Jacobs, Wood and, in his later work, Newman. This was in response to the central focus of
      CPTED, which failed to adequately recognise important dimensions beyond the physical environment (Saville and
      Cleveland 1998, 2008). Risk assessments and socio-economic and demographic profiling are used as strategies in
      Second-Generation CPTED to assist in devising community interventions aimed at addressing offender behaviour as
      well as community involvement in crime prevention action. Saville and Cleveland (2008) further postulated that
      once members of a particular community attain a true sense of care for the environment and their cohabitants,
      this will intensify the positive effect of the strategies from 1st Generation CPTED.
    


    
      During the 1990s, other programmes similar to CPTED began to emerge. These programmes
      were aimed at improving aspects of the physical environment as a strategy to increase safety. In the United
      Kingdom, the Secured by Design (SBD) housing initiative was developed in 1989 following the Home Office Safer
      Cities Programme from 1988 to increase public safety (Ekblom et al. 1996; Armitage and Monchuk 2011). A similar
      programme was also later established in the Netherlands called Police Label Secured Housing (Colquhoun 2004). And
      in 2008, the University of Technology Sydney introduced a Designing Out Crime research centre that aims to
      address complex crime and social problems through innovative design strategies.2
      These programmes are considered to be offshoots of CPTED.
    


    
      While numerous studies have demonstrated a positive crime and fear-reduction effect through application of CPTED
      and CPTED-related strategies (e.g. Clifton 1987; La Vigne 1996; Hirschfield and Bowers 1997; Painter and
      Farrington 1997; Lee 2000; Uchida et al. 2014), few have measured their long-term effects. Notable exceptions
      include studies that evaluated the United Kingdom’s SBD initiative (Teedon et al. 2009; Armitage and Monchuk
      2011) and San Romanoway Community Revitalization Project (Rigakos 2007; Canadian Centre for Economic Analysis
      2015). The SBD evaluation studies predominantly measured the effect of physical design on crime (First-Generation
      CPTED), while the latter measured a combination of physical and social aspects (Second-Generation CPTED). Both
      groups of studies have demonstrated sustainable benefits over time of First- and Second-Generation CPTED
      approaches on crime and improvement in quality of life.
    


    
      Having briefly reviewed the origins of SCP and the development of CPTED, it is important to acknowledge that
      while there are parallels between CPTED, SCP and the opportunity theories of crime, CPTED provides a unique
      contribution that stands apart from the opportunity theories and SCP alone. The next section will elucidate the
      synergies between SCP, environmental criminology theories and CPTED with a view to clarifying the points of
      convergence among these interconnected but original contributions to the crime prevention literature. In
      conclusion, we will highlight new lines of thinking that may be stimulated by integrating these approaches.
    


    Bridging the gap between CPTED, SCP and Environmental Criminology


    
      From a practical perspective, SCP and CPTED are both systematic and actionable crime prevention approaches that
      are most commonly implemented in conjunction with other strategies, namely problem-oriented policing (POP),
      community policing or public–private partnerships. Zahm (2007) postulates that POP is as an analytical
      problem-solving approach that employs the SARA model of analysis most suited to addressing crime concerns, using
      CPTED and situational measures for emerging solutions in the response stage of the process. Both CPTED and SCP
      may also be interconnected in community policing approaches, in which the members of the community are
      ‘co-producers’ of public safety (Rosenbaum et al. 1998, p. 147; Office of Community Oriented Policing Services
      2014). As such, both approaches at least partially rely on community partnerships when
      identifying and responding to local problems.
    


    CPTED, SCP and RCP


    
      From a theoretical perspective, one of the core environmental criminology and opportunity theories of crime – RCP
      – helps us to better understand how CPTED may function as an effective crime prevention technique from the
      offenders’ perspective. The theoretical foundations of CPTED offer practical ways in which the design and layout
      of the physical environment in particular can be manipulated to disrupt crime opportunities and discourage
      offending. RCP explains how this actually works to control crime by affecting the cost–benefit assessment of
      crime opportunities by offenders. According to RCP, offenders make the decision to commit crime when the
      perceived benefits of a particular crime opportunity outweigh the costs. By the same token, offenders are
      discouraged from crime when the costs of committing crime outweigh the rewards. With this in mind, the ultimate
      goal of CPTED is to influence this cost–benefit assessment by creating physical design and layout features that
      increase the risks of getting caught for offenders and therefore reduce the likelihood that they will commit
      crime. While no explicit connection is made between CPTED and RCP, they can clearly be viewed as mutually
      reinforcing theories as they are both based on similar rationales and perspectives around offender decision
      making. While RCP theorises about offender decision making more generally, CPTED applies similar RCP principles
      of offender decision making to develop our understanding more specifically about how offenders perceive
      environmental cues and make crime-related decisions based on these cues. CPTED enlightens us about how offenders
      perceive, engage and interact with spaces/places when making decisions about where to offend.
    


    
      As one of the central theoretical pillars of SCP, RCP assumptions form the underlying rationale for SCP
      strategies and techniques. SCP and CPTED are connected through their shared notions around the fundamental tenets
      of offender decision making and the role of place-based, environmental factors in determining crime-related
      outcomes. Clarke’s (1997) 25 SCP techniques provide a classification scheme for various methods of environmental
      crime prevention (Cornish and Clarke 2003). Some CPTED techniques clearly feature in the SCP classification
      scheme. CPTED-related techniques are most frequently identified as facilitators of the key SCP strategies of
      increasing the risks of getting caught for offenders and increasing the effort required to commit crime. While
      CPTED techniques such as access control and target hardening increase the effort, techniques like increased
      surveillance serve to increase the risks. In this way, we argue that some aspects of CPTED can be viewed as forms
      of SCP.
    


    
      Moreover, both CPTED and SCP consist of overlapping techniques – including encouraging access control and
      surveillance. As previously mentioned, both techniques are intended to increase the effort and increase the risks
      by manipulating the surrounding built and natural environment, and both include informal/natural, formal/organised and mechanical approaches (Clarke 1992, 1997; Cozens et al. 2005). Access
      control as defined in CPTED is ‘focused on reducing opportunities for crime by denying access to potential
      targets and creating a heightened perception of risk in offenders’ (Cozens et al. 2005, p. 335). Presented under
      the SCP framework, access control is largely applied on a micro-scale to objects or places such as phone booths
      or entry screening, and in larger properties such as buildings or places like parks. Natural surveillance, as
      proposed by Newman (1972, p. 78), is ‘the capacity of physical design to provide surveillance opportunities for
      residents and their agents’. This essentially means that the design needs to provide formal and informal
      opportunities to see and to be seen. The SCP technique of assisting natural surveillance similarly
      translates into providing opportunities for visibility via proper lighting and environmental features that will
      not obscure visibility.
    


    CPTED, RAA and SCP


    
      In contrast to the clear, direct connections among CPTED, RCP and SCP, the relationship between CPTED and RAA is
      considerably less evident. RAA theorises about crime as the consequence of daily routines that bring offenders
      and targets together in the absence of capable guardians. While RAA focuses on explaining how crime feeds off
      routine, legitimate movements and behaviour, it also emphasises the importance of the role of the guardian as
      crime controller or crime preventer. A guardian is any person (or thing) whose mere presence reduces the
      likelihood of crime, and whose absence makes crime more likely (Felson 1995). The capable guardian is therefore
      viewed as the protector and defender of people and property against criminal violations (Reynald 2014). Defined
      as ‘any spatio-temporally specific supervision of people or property by other people which may prevent criminal
      violations from occurring’ (Felson and Cohen 1980, p. 392), guardianship can be seen as a crime prevention
      process that focuses on involving regular citizens in the process of crime prevention and control. Felson (1995,
      pp. 53–54) explains some of the ways in which informal guardians can function as crime control agents:
    


    
      a retired person at home might well discourage daytime burglary of his or her own home or even the home next
      door. Conversely, someone working away from home during the day contributes by that absence to a greater risk of
      burglary. Two persons walking down the street might serve as effective guardians for one another against a
      mugging or other attack, while each individual serves as a guardian for his or her own immediate property.
    


    
      The importance of guardianship as a tool for crime prevention is highlighted by the fact that it is listed as one
      of the 25 SCP techniques designed to increase the risk that offenders are caught. Cornish and Clarke (2003)
      explain that the technique of extending guardianship to increase the risks for offenders can include simple practical precautions such as going out in a group at night or making use of collective
      guardianship through approaches such as ‘cocoon’ neighbourhood watch (Pease 1991, p. 74). RCP provides an
      explanation about how extending guardianship can function as an effective crime prevention technique since it
      suggests that offenders are likely to be discouraged from committing crime when capable guardianship is
      available. Following this rationale, the higher the level of guardianship, the lower the likelihood of offending,
      as increased guardianship means an increased risk of being detected.
    


    
      While CPTED does not make mention of guardians or guardianship per se, it essentially offers strategies designed
      to facilitate capable guardianship by increasing the potential for control of spaces/places by legitimate users
      (Reynald 2011a). As an underlying theoretical framework on which CPTED has been developed, defensible space
      theory (Newman 1972) provides a system through which residents can control their residential environments more
      effectively and defend it against crime. In fact, given what we know from developments in the concept of crime
      controllers from RAA, Newman’s underlying thesis was that the physical form of private and shared spaces affects
      crime vulnerability through its influence on opportunities for crime control via place management and
      guardianship. As Felson (1998) explicates, residents can serve as capable guardians against crime in their
      residential space. Residents are in fact in a unique position to function as capable guardians when they are
      familiar with their residential environment and aware of routine activities specific to that context (Reynald
      2011b). This enhances their knowledge of who belongs to the area and who does not, and what stands out from the
      norm as being irregular or suspicious (Reynald 2010). This contextual awareness and knowledge is key to enhancing
      the capability of guardians in defending their residential environments against crime or related activity.
    


    
      CPTED has clear, direct links to guardianship when it is applied to residents in residential spaces and to
      legitimate users in public spaces/places. While CPTED strategies use environmental design to affect offenders’
      perception and interpretation of environmental cues so that the decision to offend is less likely, they also
      serve to empower residents as guardians in their home territory and legitimate users of space in public places.
      CPTED’s reliance on guardianship by residents and legitimate users of space is articulated by Fennelly and Crowe
      (2013, p. 28), who explain that ‘natural access control and surveillance will promote more responsiveness from
      users in protecting their territory (e.g. more security awareness, reporting, reacting) and promote greater
      perception of risk by offenders’.
    


    
      Just as the effectiveness of CPTED at places depends on capable guardianship, capable guardianship also relies on
      environmental support (Reynald 2011a). One of the most fundamental ways in which the built environment
      facilitates capable guardianship is through the provision of unobstructed opportunities for surveillance (Reynald
      2011c). Surveillance by guardians not only serves to increase the risks for offenders but also simultaneously
      helps guardians exert territorial proprietorship. Similarly, in residential contexts in particular, access
      control also feeds feelings of territoriality as it helps create and define residents’
      sphere of territorial influence and proprietorship, which, in turn, is perceived by offenders as an unfavourable
      cue. Care and maintenance of properties by residents also serves to reinforce territoriality and encourage the
      use of space for intended rather than illegitimate purposes (Newman 1972; Fennelly and Crowe 2013). In this way,
      territoriality and maintenance can be viewed as indicators of the intensity of guardianship available in
      residential spaces (Reynald 2011b). It is with this in mind that we argue that the inclusion of crime
      controllers, such as guardians, in the CPTED approach can serve to strengthen it as a Situational Crime
      Prevention model. As Zahm (2004, para. 34) explains, without citizen involvement and locally relevant practices,
      implementation of CPTED strategies is ‘merely “security” and not really “CPTED” ’.
    


    
      Reynald’s guardianship in action studies explored the effect of the physical environment in creating
      opportunities for purposive supervision by guardians (2009, 2011a, 2011b), and revealed the importance of various
      types of environmental influences on the willingness to intervene (Reynald 2010). In her studies on guardianship
      in action in residential environments in The Hague, the Netherlands, Reynald (2009, 2011c) found empirical
      evidence to support the significant association between three fundamental dimensions of capable guardianship –
      availability, monitoring/surveillance and intervention when necessary – and CPTED-related concepts of territorial
      definition, natural surveillance opportunities and maintenance. These findings were replicated in Boston, United
      States (see Hollis-Peel and Welsh 2014). The core dimensions of active guardianship included the observed
      availability of guardians in their homes, whether guardians were observed to be monitoring their surroundings and
      whether they intervened when they noticed suspicious activity. These observational measures were used as
      indicators of the overall intensity of guardianship available at the individual property level and street segment
      level. Results showed that property crime levels decreased as the intensity of guardianship at properties
      increased (Reynald 2009; Hollis-Peel and Welsh 2014). Of all the CPTED-related variables measured, opportunities
      for natural surveillance emerged as the strongest significant positive predictor of guardianship intensity
      (Reynald 2011c).
    


    
      This connection between guardianship and the physical environment and CPTED-related factors is evident when we
      examine Clarke’s 25 SCP techniques (Clarke 1997). The first two techniques listed to achieve the strategy of
      increasing offenders’ perception of the risks of offending are extending guardianship and assisting natural
      surveillance. One particular example Clarke gives of assisting natural surveillance is employing ‘defensible
      space design’. The guardianship in action studies show how these two techniques are inextricably linked,
      particularly when we examine how residents function as guardians of their own residential environment. When we
      think more about this connection between SCP CPTED and guardianship, we can conclude that effective supervision
      by guardians depends on design principles set out by defensible space theory and CPTED, and both CPTED and
      guardianship can be viewed as approaches that have an inherent fit under the umbrella of SCP.
    


    Integrating CPTED and active guardianship


    
      Given the significant association between CPTED and guardianship intensity, we purport that CPTED can be
      optimised as a Situational Crime Prevention model firstly by illuminating strategies for facilitating the Routine
      Activity concept of capable guardianship. As Murray (1994, p. 349) noted: ‘one of our best protections against
      crime is to live in a community where neighbours watch out for each other and stand ready to call the police or
      to intervene directly where they spot a malefactor’. With this in mind, our specific goal will be to highlight
      some of the ways in which each stage of guardianship intensity – guardian availability, monitoring/surveillance
      and intervention – can be encouraged or assisted using CPTED principles. CPTED already offers clear strategies
      for encouraging supervision by orienting doors and windows of private property onto public spaces to allow for
      surveillance of surroundings by residents. It also stipulates clear lines of sight in and around public spaces to
      allow maximum surveillability of space by all users. How, then, can CPTED be used to facilitate availability, and
      intervention by guardians when necessary?
    


    
      Encouraging guardian availability or presence at places can be achieved through CPTED by designing places that
      are aesthetically pleasing (Leclerc and Reynald 2017) and encouraging a high level of maintenance to foster a
      positive image of places. Both physical design and maintenance strategies can be used to increase the presence of
      inhabitants or residents and to attract other legitimate users. The more users who can be attracted to places for
      legitimate activities, the greater the potential for capable guardianship at places. Designing to encourage the
      presence of legitimate users boosts the intensity of guardianship when it is combined with design features that
      encourage more eyes on the street by creating clear lines of sight from windows and increased surveillability of
      places through clear lines of sight across public spaces themselves. Further, the potential intensity of
      guardianship at places can be maximised if places are designed to help facilitate various forms of intervention
      by guardians. Designing to maximise the surveillability of places is likely to increase the likelihood of
      intervention when necessary, as available guardians will need to be able to witness or be aware of crime or
      related events in order to intervene either indirectly by calling the police or others for help, or directly
      themselves. Additionally, designing places that facilitate a natural flow of movement between semi-public and
      public spaces may also help facilitate direct intervention by witnesses as it may facilitate easy movement to the
      crime or related event that requires disruption. Indirect intervention can also be encouraged when places are
      designed to include emergency phone booths that can be used to call the police or security for help.
    


    
      Secondly, in addition to a more well-developed and articulated fusion between CPTED and guardianship, we argue
      that CPTED itself can be developed as a crime prevention approach by further examination of the interaction
      between guardians and their environment and environmental cues. Several authors have argued in favour of more
      focus on social processes in CPTED (Zahm 2004; Cozens 2015; Saville 2017), and several empirical studies have
      demonstrated the importance of various levels of environmental influence. Reynald’s
      (2011b, p. 128) study of residential guardianship provided evidence to suggest that the ‘residential context
      cannot be divorced from the willingness to supervise and the decision to intervene’ by guardians. If one of the
      ultimate goals of CPTED is to empower legitimate users of spaces/places to help control crime, we argue that this
      type of situational interaction needs to be explored in more depth. In measuring four dimensions of guardianship
      in the residential context, including physical, personal, social and natural guardianship at both the individual
      and neighbourhood levels, Wilcox et al. (2007) found empirical support for the importance of the social fabric
      for crime prevention action at the individual level. Earlier and current research on defensible space also
      provides a strong argument for the inclusion of social/community factors that facilitate individual action (e.g.
      Mawby 1977; Stanley 1977; Pesce et al. 1978; Merry 1981; Newman 1996; Reynald and Elffers 2009). This points to
      the need to explore different levels of interaction between guardians and their environment. We argue that this
      may not be so much about exploring social factors as it should be about examining how perceptions of the social
      community context may factor into the interaction between guardians and their environments across various
      situations. Even if the physical environment and the social environment in which a guardian is present remain
      stable, guardian responses to crime-related events therein will vary depending on the situational context
      surrounding those events. We argue that attention would be much better placed exploring how various combinations
      of individual and situational/ environmental factors facilitate and inhibit effective preventive action by
      guardians.
    


    Conclusion


    
      The main goal of CPTED is to influence the cost–benefit assessment of offenders by creating physical design and
      layout features that increase the risks of getting caught and minimise opportunities for offending behaviour.
      Underlined by the rationale around the influence of the interpretation of environmental cues on offender decision
      making and the role of guardians in discouraging offending, CPTED finds its theoretical support in opportunity
      theories. The way that an offender interprets environmental cues can either encourage or discourage the decision
      to offend. According to CPTED, these decisions can be affected through manipulation of physical environment
      through surveillance, access control, territorial proprietorship over space and image/maintenance of space.
      Increasing the risks via the physical environment, however, is just the starting point. The effectiveness of
      CPTED is also significantly determined by the extent to which environmental strategies can be successful in
      encouraging the availability of guardians, supervision or surveillance by available guardians, and intervention
      by guardians when necessary. Further development of CPTED as a crime prevention approach may be enhanced by
      exploring the interaction between guardians and their environment or, more specifically, the interaction between
      guardians and the situational context in which they function as guardians. We therefore conclude that inclusion
      of and focus on guardians in the existing model of CPTED has the potential to
      significantly strengthen applicability of CPTED as a model for Situational Crime Prevention.
    


    
      Notes


      
        1 We chose to focus only on these two opportunity theories, and not crime
        pattern theory, because these are the two that directly explain guardianship and how offenders are likely to
        perceive guardianship in their decision making about crime.
      


      
        2 http://designingoutcrime.com/
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    5  Sharpening up CPTED – towards an ontology based on crime science and ecology


    
      Paul Ekblom
    


    Introduction


    
      In previous articles (Ekblom 2011a, 2011b, 2013) and presentations (e.g. Ekblom 2015), I have noted various
      limitations of the field of Crime Prevention Through Environmental Design (CPTED). These range from lack of an
      adequate process model, to a failure to fully connect with situational crime prevention (SCP) and security, on
      the one hand, and with architectural ideas, on the other. Many of these shortcomings have also been identified by
      fellow researchers (cf. Kitchen and Schneider 2006; Armitage 2013; Cozens et al. 2005; Cozens 2014; Cozens and
      Love 2015; introductory chapter to this volume). Building on my previous thinking, in the present chapter I will
      focus on the conceptual shortcomings – which have significant implications for research and practice – and
      explore an approach to fix them through ontology. This is a formal naming and definition of the types,
      properties and interrelationships of the conceptual entities within a particular domain of discourse in science,
      practice or, in this case, both. It’s not for the faint-hearted. The ultimate aim is to better articulate CPTED
      concepts for academics and practitioners alike; but in aspiring to that goal, this chapter unashamedly chips away
      at the intellectual rather than the practical coalface. For the present, the ideas developed are more discursive
      than definitive. The right time to put them to practical use will be after sufficient progress has been made and
      views exchanged on their validity.
    


    
      The chapter necessarily takes a broad and in-depth approach. It begins by revisiting the theme of conceptual
      confusion in both CPTED and elsewhere in SCP, and noting its significance for practice, theory, conventional
      research and computational approaches such as simulation. It then makes the case for an exercise in resolving the
      confusion through ontology and argues that a suitable starting point for conceptual work on CPTED is in
      the more theoretically developed, but equally applied, crime science. A section on specification then
      seeks to identify and develop elements of the ontology, starting with the concepts needed to characterise the
      human agents that inhabit, use and modify the environment and respond to it; and continuing with the environment
      itself. Various complicating issues in how we understand the environment and agent–environment interactions mean
      that the crime science approach (based on the integrating framework, the Conjunction of
      Criminal Opportunity, plus wider address to roles, scripts and script clashes) needs supplementing by a wider
      ecological approach. From these perspectives, the chapter modifies and extends a suite of environmental
      primitives first introduced in 2011. After summarising both agent-oriented and environmental primitives, it
      demonstrates, through one of the traditional CPTED principles, surveillance, how bottom-up and top-down
      approaches to definition can be brought together. A final discussion addresses wider issues raised, including the
      proper scope of CPTED and how it should relate to broader crime preventive interventions, on the one hand, and to
      architecture, on the other.
    


    Confusion in CPTED


    
      The conceptual shortcomings of CPTED are substantial. There are overlaps between all the core concepts – for
      example, where does defensibility end and territoriality begin? Likewise defensibility and access control? There
      is terminological laxity in clearly distinguishing between environmentally oriented instrumental tasks to
      be undertaken by people occupying preventer roles, such as surveillance and defence, and surveillability
      and defensibility, which are environmental attributes that support or hinder the tasks (Ekblom
      2011b). Likewise, there is insufficient distinction between tasks which are preparatory, such as
      target-hardening, and operational, such as using the hardened locks. Target-hardening itself is confusing
      – what is the exact nature of the target to be protected? Is it the house to be protected against arson or the
      expensive TV inside it, against theft? And where does target softening fit in – for example, bolt shafts
      that swivel in their anchorages so cutting tools slip?
    


    
      Some CPTED tasks are intended to have direct and straightforward effects on crime risk, such as access
      control and surveillance; others are indirect and subtle, such as activity support and image. Maintenance
      may keep the preparations in serviceable condition, or it may signal to malefactors that preventers are ready to
      take them on. This illustrates the need to address how practical preventive methods may reduce crime
      through multiple causal or functional mechanisms (Tilley 1993a; Ekblom 2011c).
    


    
      Territoriality is especially complex, additionally bringing in preventers’ predisposition, motivational and
      emotional processes in generating the relevant behaviour. Updated from the 2011 paper, this covers:
    


    
      	1 An agent’s territorial predisposition (personal tendency to value/defend spatial property)
      interacting with their perception of


      	2 Territory-related properties of the environment and the presence or behaviour of other people in
      it


      	3 This precipitates (Wortley 2017) territorial readiness (i.e. motivational/emotional state in which
      territorial issues are salient), leading to


      	4 Territorial behaviour

    


    
      The territorial behaviour in question can be expressive (an end in itself, usually involving emotion) or
      instrumental (a functional means serving some higher goal). However, this
      distinction is rarely clearcut: in confronting some stranger parked across my driveway, I could genuinely be
      giving vent to anger, or I could be faking rage to boost the chances of them driving off.
    


    
      All this makes for complex and potentially confusing relations between the traditional principles. Territoriality
      supplies motivation/emotion and sets goals relating to the (usually built) environment. Access control and
      defence are employed by the territoriality-minded agent to serve those goals. Target-hardening and surveillance
      are practical aspects of defence but can feed back to territorial emotion, motivation and behaviour. An example
      is where features intended for access control, such as pavement markings or crunchy gravel paths, may prompt and
      permit the spotting and challenging of an intruder, perhaps provoking territorial feelings.
    


    
      Finally, there is a tendency, especially in the North American tradition, to blur the scope of CPTED by using the
      CPTED label synonymously with crime prevention in general.
    


    
      Johnson et al. (2014) provide systematic empirical evidence of such confusion. Analysis of 64 CPTED documents
      identified significant terminological conflicts; free-for-all use of vernacular terms to characterise CPTED
      concepts, with little rationale – e.g. substitution of ‘movement control’ for ‘access control’; and the
      organisation of CPTED under anything from three to seven headings with a total of 58 terms used. Twenty-five of
      the documents, moreover, offered a framework either of the author’s own interpretation or unreferenced. Ekblom
      (2011b, 2013) also observes that terms and concepts have agglomerated from diverse sources (e.g. Newman, Jacobs,
      Jeffery) without formal consolidation.
    


    
      Beyond terminology lies theory. It is fair to say that while CPTED has developed a range of practice
      principles, any theoretical underpinnings for these have been borrowed and blended ad-hoc from sources such as
      SCP and the Broken Windows approach (Wilson and Kelling 1982). And Armitage and Monchuk (2017) note the loose,
      even careless, way in which CPTED principles are articulated and applied by practitioners. Whether this is
      because the terms and concepts are unfit for purpose is arguable.
    


    Confusion beyond CPTED


    
      The conceptual and theoretical confusion within CPTED is unfortunately matched by that in SCP and security
      (Ekblom 2011c, 2006). This derives from an arguably misplaced attempt to oversimplify a highly complex subject in
      order to make it readily available to practitioners. These ultimately do not benefit (except from easier lessons
      and exams) and are quite capable of acquiring and applying more advanced approaches with the right training and
      guidance material, in the right working context and when the approach makes sense in relation to the operational
      tasks they must undertake.
    


    
      Among weaknesses of SCP are:
    


    
      	Oversimplification of the central concept of opportunity (Bouhana 2013; Ekblom 2017: 2011c) as
      something ‘out there in the environment enabling action’. Opportunity is also
      defined by the offender’s resources to exploit vulnerabilities and cope with hazards (an open upstairs
      window is only an opportunity for someone with agility, courage and perhaps a ladder); the offender’s
      goals (opportunity to do what?); and presence/access and dynamics (encountering,
      grasping, planning/creating opportunity)


      	Sloppy usage – unlike in the original Routine Activities article (Cohen and Felson 1979), ‘likely offender’
      (which includes resources) is often shrunk to ‘motivated offender’; similarly, ‘guardian’ is commonly used for
      all preventer roles, including place manager and handler of offender


      	Constrained view of crime-relevant roles – where are planners, designers, architects and developers?


      	Poor integration between the theoretical perspectives underlying SCP – Rational Choice is psychological,
      Routine Activities ecological, Crime Pattern Theory spatial and temporal. Each uses slightly different
      terminology, or the same words with different nuances; jamming them crudely together left gaps and overlaps


      	The decision perspective of Rational Choice is important but cannot handle the behaviour that precedes
      or follows those decisions, and hence is insufficient to cover consequent interactions with the environment


      	Deliberate disinterest in offender-related factors – an issue because knowing about offender goals, resources
      and emotional precipitators can help design situational interventions

    


    
      The term ‘security’, too, has significant limitations. One encounters many meanings of:
    


    
      	Threat – risk, hazard, intent, intent + capability


      	Vulnerability – weak points, exposure to risk, manifest risk pattern


      	Hazard – harmful event, something with potential to cause harm


      	Risk – likelihood, likelihood x harm; negative uncertainty versus all uncertainty (ISO
      31000 inclusively defines risk as the effect of uncertainty on objectives)

    


    
      I cannot fairly judge architecture, but my impression is of a field of practice where diverse ‘schools’ have come
      and gone, often led by passionate and charismatic figures like le Corbusier, and lacking any recognisable and
      cumulative theory in the scientific sense: in extreme cases only shifts in values, aesthetics or fashions, and
      hearty criticism of what came before. However, from Vitruvius onward, architecture does also have a theoretical
      dimension (e.g. Murphy 2016). And the approach known as evidence-based design is now emerging, initially
      in the healthcare field (e.g. Webster and Steinke 2009); one hopes this will extend to the whole domain (cf.
      Sailer et al. 2009) and be worth connecting CPTED to.
    


    Why conceptual and terminological confusion needs straightening out


    
      Conceptual and terminological confusion render our tools for thinking and communicating about CPTED principles
      and CPTED action blunt and inefficient. Operationally speaking, this can limit the
      scope of the problems we can tackle and undermine focused problem-oriented analysis and action. More particularly
      it can:
    


    
      	Allow objectives to drift – e.g. from inclusive community safety to exclusive gated security


      	Reduce the quality of analysis of crime risks in built environments (Clancey et al. 2012) and muddy the
      waters where complex conjunctions of interacting risk factors are proposed, a state of affairs common in the
      built environment


      	Reduce the quality and appropriateness of interventions suggested or designed to address those risks


      	Constrain our ability to undertake the CPTED process professionally and rigorously (Armitage and Monchuk
      2017)


      	Disadvantage CPTED in influencing decisions in the wider planning/ development process


      	Hinder practitioner collaboration within CPTED locally, nationally and internationally

    


    
      Likewise, it constrains professional infrastructure and academic scholarship by:
    


    
      	Hindering the capture, consolidation, retrieval and sharing of practice knowledge – efficient training and
      briefing is increasingly important with accelerating rates of staff turnover and loss of experienced
      practitioners (Hirschfield et al. 2013)


      	Limiting the transfer of CPTED knowledge and principles to other cultures and contexts (cf. Ekblom et al.
      2013)


      	Jeopardising formal research, theory building and evaluation of what works – hampering our ability to design
      experiments (real or simulated) which might assess the validity of particular claims made by the field


      	Constraining the systematic logging and auditing of practice decisions which may have significant human and
      financial consequences


      	And, as said, hindering collaboration and cross-fertilisation with wider disciplines and professions –
      especially links with criminology, security and architecture

    


    A solution through ontology?


    
      During the nineteenth century, both medicine and engineering only took off as professional disciplines on
      combining practice experience with practice-oriented science – medical science and engineering
      science (e.g. Hapgood 1993). Neither discipline could have progressed so hugely without conceptual clarity and a
      ‘controlled vocabulary’ (see e.g. www.controlledvocabulary.com;
      and medical example: http://ihtsdo.org/snomed-ct/). crime science aspires to the
      same combination of science applied to practice (e.g. Junger et al. 2012) but has yet to address conceptual
      clarity (Bouhana 2013; Ekblom and Hirschfield 2014; Ekblom and Sidebottom 2008; Ekblom 2014a). Conventional
      security has made some attempts to do this (e.g. the US Department of Homeland Security
      Risk Lexicon: www.dhs.gov/dhs-risk-lexicon). CPTED certainly has not.
    


    
      The issue of computational requirements adds weight to this argument. Computers play an increasingly
      significant part in the design of places. Most familiar is their role in BIM (Building Information Management)
      systems linked with computer-aided design at various scales. Less familiar is agent-based modelling (ABM),
      described below. Computers currently cannot handle the degree of imprecision in thinking and communication,
      storage and retrieval of information with which humans routinely cope. Computer scientists have thus made a big
      thing of conceptual and terminological consistency, and not simply due to allegedly nerdish tendencies (though
      this may help). The requirement for consistent and clear definitions comes about largely because problem
      decomposition is key to computer science – every entity, attribute or variable used in generating computer code
      has to have an explicit and unambiguous meaning and a consistent logical relationship with other terms – hence
      the emphasis on ontology. Originally a term in traditional philosophy, this is now used to refer to a formal
      naming and definition of the types, properties, and interrelationships of the entities that exist for a
      particular domain of discourse in science, practice or, in this case, both.
    


    
      But the analytic approach implied by ontological definition runs against architects’ and designers’ emphasis on
      holism, patterns and configurations. This tendency is exemplified by Alexander’s ‘pattern
      language’ (Leitner 2015) for describing archetypical configurations of buildings and wider layouts. Influential
      within architecture in general, pattern language shaped the pathfinding ‘designing out crime’ works of Barry
      Poyner (1983, 2006) and the Dutch ‘Police Labelled Secure Housing’ programme (Armitage 2013).
    


    
      Configurations of causes are important, too, in social science more generally. Addressing causal interactions has
      long been inadequate in criminology and crime prevention. In SCP, for example, it is not enough to know about
      separate offender factors, target factors or guardianship factors. It is crucial to know, too, how these come
      together in distinct patterns and interactions, whether this is brought about through routine activities (Cohen
      and Felson 1979), market forces or active shaping of environments by offenders (as in creating ambush sites). The
      configuration of built environments can facilitate such comings-together (e.g. Brantingham et al. 2017, as with
      commuter crowds funnelling into a station entrance) or can be designed to hold them apart (as with separated
      stadium seating for rival football supporters). For further coverage of configurations and conjunctions, see
      Ekblom (2004, 2010, 2014b), and for a quantitative statistical methodology for ‘conjunctive analysis’ suited to
      the built environment, see Hart and Miethe (2015).
    


    
      We therefore face an apparent paradox. While ontological requirements suggest precise, analytic, well-bounded
      concepts and terms for CPTED, the importance of pattern and configuration and wider requirements of design
      thinking (e.g. Dorst 2015) suggest a holistic approach. One avenue of resolution, however, may lie in ecology,
      discussed below; another, mentioned above, in computational agent-based modelling (ABM). This is where
      software-based agents endowed with a heterogeneous assortment of simplified human properties such as motives and
      action repertoires autonomously make decisions while moving about a virtual
      environment, generating patterns of interest to science and practice. Birks and Clare, in this volume, describe
      using ABM to test CPTED principles in ways impossible in the real world through expense, delay and disruption.
    


    
      ABM simulation of built environments could more broadly contribute to research and the planning/design of
      developments, including crime impact assessment. Of especial interest is that ABM could explore the effects of
      entire configurations of physical layout, presence and movements of potential offenders, preventers and
      victims, and wider causal interactions, and then observe the emergent patterns of behaviour and misbehaviour. But
      this synthetic approach must be founded on an ontology suitable for rendering, in code, the underlying concepts
      of crime causation and intervention by humans in and on environments. Ontology does not just dissect ideas into
      individual defined pieces and leave them lying around like Humpty-Dumpty after his great fall; it puts them
      together again by virtue of the relationships that are specified as clearly and systematically as the
      individual entities. Perhaps it is no coincidence that Alexander’s pattern language has been highly influential
      in computer science! (Attempts to incorporate it within practical CPTED in the Dutch ‘Police Labelled Secure
      Housing’ programme, however, enjoyed only limited success.) The strength of computational models like ABM lies in
      their heuristic value, because they force one to engage with such ontologies and the relationships among them –
      often in a simple fashion at first but subsequently through increasing levels of complexity (see Townsley and
      Birks 2008).
    


    
      So, we should aspire to represent patterns, configurations and emergent properties of built environments in some
      effective, consistent, communicable and replicable way that is suitable for sharpening up CPTED research and
      practice so it relates to and draws on an applied science of its own, and especially for supporting computability
      whether for purposes of simulation, training, BIM and wider knowledge management of practice. We therefore need
      the concepts and terms of CPTED both to be individually precise and to interlock with and relate to one another
      rather than overlapping, leaving gaps, conflicting with one another or introducing category errors (e.g. apples
      versus fruit). And we really should aim for tighter connections with SCP which, as discussed, has limitations of
      its own that need addressing.
    


    
      I previously attempted (Ekblom 2011b) to start with the high-level concepts of CPTED (territoriality,
      defensibility etc.) and define these relative to the subject matter and to one another. This time I start from
      the bottom up, with a range of primitives, building the more complex concepts upon these. According to the
      IT site http://whatis.techtarget.com, a primitive is defined as 1) in
      computer programming, a basic interface or segment of code that can be used to build more sophisticated programme
      elements or interfaces; and 2) in computer graphics, an image element, such as an arc, a square or a cone, from
      which more complicated images can be constructed. Here, primitives refer to representations of the properties of
      real-world agents, objects and places and the relationships between them. Given the role of offender factors in
      defining opportunity stated above, the agent (people and organisations) side gets more
      prominence than is customary in environmental approaches to crime.
    


    Where to begin the specification of primitives?


    
      There are good arguments for starting with design and architecture as a whole and then incorporating crime and
      security as just one of many requirements (e.g. Thorpe and Gamman’s (2013) Third-Generation CPTED). The chapter
      by Willcocks et al. in this volume suggests one way forward, but a narrower perspective is required for present
      purposes. Following crime science (e.g. Junger et al. 2012), I opt to start with proximal causes of criminal
      events – the immediate precursors present in the crime situation. SCP typically represents these through the
      Routine Activities approach, as the likely offender encountering a suitable target in the absence of capable
      guardians (Cohen and Felson 1979). However, I favour the more detailed and supple equivalent of this triad, the
      Conjunction of Criminal Opportunity (CCO – see https://5isframework.wordpress.com/conjunction-of-criminal-opportunity/
      and Ekblom 2010, 2011c). CCO integrates Rational Choice, Crime Pattern Theory and Crime Precipitators (Wortley
      2017) perspectives in a single framework of 11 proximal causes. Another advantage is its greater inclusion of
      offender factors. As stated above, these are essential in defining opportunity and hence for the practical
      consideration of specific opportunities.
    


    
      Developing CCO initiated my ontological efforts. It establishes a clearly defined suite of interrelated ‘causal
      primitive’ concepts. These comprise 1) several types of agents (offenders, crime preventers, crime
      promoters – discussed below); and 2) entities or assets that are acted upon, or with, by the agents (e.g.
      the target of crime, and the environment). The agents and entities have various properties. Some of these are
      individual (e.g. readiness to offend, appetite for risk etc.); others are relational (for example, the
      vulnerability of targets to attack depends jointly on attributes of the offender and those of the target, as does
      their attractiveness). Some properties are more or less permanent; others reflect temporary states. Together,
      these agents and entities interact in particular conjunctions and sequences to increase the risk of criminal
      events. If influenced by preventive action, they serve to reduce it.
    


    
      Because we are talking about people perceiving, reasoning and acting in particular roles in particular
      environments, it seems appropriate to adopt a combined ecological and socio-psychological discourse. This
      moreover facilitates detachment from cultural assumptions, fixed traditional ways of thinking and practice.
      Ecology especially connects us with ideas from biological evolution and also cultural evolution, including design
      and innovation.
    


    
      This ambitious exercise departs from the current, purely environmental, approach to CPTED. It can only be
      sketched out in this chapter. Developing an ontological suite of terms and concepts requires iterative design,
      with one eye on the requirements of computation, another on those of theory and research and (reflecting the
      task’s superhuman nature) a third on those of practitioners. But the science requirement comes first. Only after
      the advanced-level thinking is resolved to a sufficient and stable degree will it be
      appropriate to develop practitioner-friendly versions. (Albeit that practitioners’ observations can sharpen the
      science in their turn.) The aim is to emulate medical science, where highly technical leading-edge discourse is
      subsequently converted to various levels ‘good enough’ for use by people ranging from advanced surgeons to
      general practitioners to paramedics and readers of family healthcare guides. This is in contrast to the ‘lowest
      common denominator’ approach currently in vogue in SCP and CPTED.
    


    Specification


    
      The specification starts at the most fundamental level of all – human agents in an environment. It
      may seem strange to emphasise human agency in an obviously environmental field like CPTED. But as will be seen,
      knowing the users and abusers of built environments is fundamental to understanding and designing against
      crime. A CPTED, or indeed any architectural approach, that lacks such understanding would be seriously deficient.
      Unfortunately, this realisation is not widely shared. A famous international architect once harangued my Design
      Against Crime colleague (Lorraine Gamman), saying that there was nothing wrong with his building designs – it was
      the people that were the problem in generating crime.
    


    Agents


    
      Agents are primarily individual people but could also be corporate. Apart from the pioneering writings of C. Ray
      Jeffery (e.g. 1977), CPTED has paid little attention to the nature of the people who commit, prevent,
      promote or suffer crime in the built environment, or indeed use and enjoy its amenity in positive ways. The model
      is implicit and essentially vernacular. SCP, too, deliberately downplays the importance of individual differences
      between offenders, or the motivation for committing crime, viewing these as a constant largely resistant to
      manipulation. Nevertheless, in the simplified agents envisaged in the SCP world, certain generic elements of
      human agency are assumed: perception, motivation, emotion, decision and capability. As for conventional security,
      to make a broad generalisation, it describes the malevolent agency side in terms of threat, defined in
      turn as intent, capability and presence.
    


    
      Agents feature significantly, too, in computation. In the near future, we can anticipate artificial intelligence
      counterparts roaming and interacting with the environment, including autonomous vehicles, drones or disembodied
      software interpreting, deciding and acting upon video images and sounds. Agent-based modelling draws on various
      software architectures that represent what it is to be an active, generic human agent, in a form that is simple
      enough to compute with but nonetheless realistic in theoretically significant ways. Example architectures include
      PECS (Schmidt 2002) – Physical, Emotional/motivational, Cognitive and Social; or BDI (Bratman 1999) – Belief,
      Desire, Intention. These architectures are currently rather elementary due to the novelty of the field.
    


    
      Elsewhere (Ekblom 2007), I have argued that ‘making offenders richer’ actually serves
      to support subtler and more sophisticated SCP, and this applies equally to security and to CPTED. Whether we are
      talking about conventional social or crime science-based models, or computational representations, the applied
      world of architecture and design needs agents which are more realistically complex in their interactions with
      the built environment and each other.
    


    
      In line with this view, the CCO framework aspires to provide greater detail for offenders in particular. It
      distinguishes between the offender’s:
    


    
      	Predisposition – potential to offend relating to emotional/motivational tendencies, accepted moral
      values and rules, ways of perceiving etc. which are often acquired during childhood or adolescence and remain
      stable across situations; territoriality may fit here


      	Resources to avoid offending – ranging from anger-control in the ‘executive function’, to
      interpersonal skills to avoid de-escalating disputes, to the capacity to keep a well-paid, legitimate job


      	Resources for offending – ranging from control of fear, courage and agility at climbing, skills of
      breaking and entering or countering surveillance, and social contacts with supportive crime promoters such as
      fences or suppliers of tools or inside information; also, tools and weapons which may be brought along or
      acquired at the crime situation (e.g. stray bricks for breaking windows); knowledge of areas, getaway routes,
      security devices and how to cope with them


      	Readiness to offend – current emotional/motivational state, e.g. psyched-up to burgle a house or
      stressed-out by an unpleasant commute; active pursuit of particular goals


      	Perception and anticipation – of opportunities, affordances, hazards etc. leading to decisions and
      actions

    


    
      Equivalent attributes can be developed to characterise crime preventers/promoters.
    


    Humans as ‘caused agents’


    
      The elements of CCO actually reflect two perspectives on human agency, both of which CPTED needs to take on. Our
      goals, plans, decisions and actions do not come out of the blue: human behaviour is both caused and
      causing, and we can view ourselves as caused agents (Ekblom 2010):
    


    
      	Caused reflects that in the here-and-now we are influenced by anything from current perceptions to
      recent experiences to emotional precipitators (Wortley 2017) and consequent internal mental or physiological
      states, to developmental and even evolutionary history. Causal mechanisms usually involve interactions between
      what is in the human agent (predisposition, emotional state) and what is in the immediate situation (attractive
      target, threatening gang)


      	
        Causing reflects our nature as active, goal-directed planners,
        decision-makers, doers, makers as well as takers of opportunities and exploiters of resources1
      

    


    
      Sensitivity to this duality of discourses enables us to define, and view, crime prevention from both angles –
      reducing the risk of criminal events by intervening in their causes, or equivalently, by frustrating criminals’
      goals. CPTED can benefit by distinguishing between the causal and the functional viewpoints and applying the one
      or the other in appropriate circumstances.
    


    
      More complex concepts such as fear and reassurance are composites of perception, emotion, motivation and
      behaviour and may involve both caused and causing aspects.
    


    
      Another important aspect of behaviour is its sequential nature. Cornish (1994: 175) introduced the concept of
      crime scripts as
    


    
      simply a way of highlighting the procedural aspects of crimes. In doing so, they emphasize the form of crime as a
      dynamic, sequential, contingent, improvised activity, and the content of specific crimes, considered as
      activities with particular requirements in terms of actions, casts, props and spatio-temporal locations.
    


    
      An example is stealing a bicycle: ‘obtain tools, seek bike park, see bike park, enter bike park, select bike,
      break lock with tools, remove bike, depart, sell bike’. At each stage, decisions are made, resources deployed and
      actions taken to complete the step, avoid hazards and threats and move forward. Each step is influenced by the
      situation, and each offers a possible ‘pinch-point’ for preventive action. Our use of the built environment,
      whether legitimately or illegitimately, follows such sequences, from approach to entry to exit, and CPTED should
      get to grips with procedural analysis.
    


    Social primitives – crime roles and civil roles


    
      CPTED should handle more than just individuals interacting with their environment. Group-level processes –
      peers, families, communities – are important and rightly emphasised e.g. within Second-Generation CPTED (Saville
      and Cleveland 2003a, 2003b). This chapter focuses only on the micro-level: one social dimension for CPTED to
      capture is the roles agents occupy. Roles shape and are shaped by individuals’ behaviour, perception and
      motivation. Roles are purposive and can be associated with tasks, duties and responsibilities. CPTED needs to
      consider both crime roles and civil roles.
    


    
      Crime roles specified within CCO comprise offender, preventer and promoter, and the
      victim that emerges during and after the crime. Preventers are anyone who by virtue of presence or action
      make crime less likely or harmful. The role incorporates the guardians of targets, managers of places and
      handlers of offenders featured in the Problem Analysis Triangle of SCP/Problem-Oriented Policing (Clarke and Eck 2003). However, the concept is more flexible and inclusive. Preventers can act
      before the crime event of interest (e.g. locking windows before departing), during (calming a neighbour dispute)
      or after (reducing the likelihood of the next criminal event by remedying vulnerabilities).
    


    
      Promoters make crime more likely or harmful, and again can do this before an event (leaving doors unlocked or
      installing an inadequate frame), during it (provoking a neighbour during a heated argument) or afterwards (buying
      stolen goods). They can act with various degrees of culpability (inadvertently blocking the view of a CCTV camera
      with their van; carelessly leaving a laptop in their car; or deliberately supplying inside knowledge for crime).
      Influencing people not to be promoters, or to switch from promoter to preventer, is an important part of crime
      prevention.
    


    
      The role of victim involves being a passive target of crime (e.g. of assault), the owner of a physical
      target such as a house; often, too, an active preventer (locking the house) or promoter (leaving the house
      unlocked or provoking neighbours with loud music). People’s perception of the risk of victimhood for themselves
      or loved ones raises the issue of fear and reassurance and their impact on behaviour, captured for
      example in Ekblom’s (2011c: 5Is) definition of community safety.
    


    
      Civil roles – e.g. landlord, tenant, architect, salespeople – overlap with crime roles. For example, a
      landlord can be an offender by stealing from tenants, a promoter who fits inadequate locks, a preventer who fits
      good ones and a victim if an unruly tenant smashes the windows. From an architectural/design perspective, the
      various civil users as potential preventers, promoters or victims should be a central consideration,
      alongside the many positive roles they could play. And, of course, planners, architects and designers themselves
      could either prevent or promote crime by producing criminocclusive or criminogenic buildings and landscapes in
      the first place.
    


    
      Awareness of all these roles and their interrelationships is vital for understanding patterns of crime in the
      built environment and in designing practical solutions that work and are adopted and accepted by individuals,
      households, organisations and communities. From a broader implementation perspective, roles can be viewed in
      terms of stakeholders and (where institutions are concerned with some official responsibility for security) as
      dutyholders.
    


    
      Failure to appreciate and to address the complex, messy nature of the implementation of prevention (Ekblom 2011c)
      has caused many theoretically plausible projects to fail (e.g. Ekblom et al. 2012). Second-Generation CPTED
      rightly attends to participation and partnership dimensions of the preventive action but arguably risks confusing
      these concepts with the central action of CPTED, which is about making physical, procedural or informational
      changes to the built environment to reduce the risk of crime. A useful set of distinctions here is in the 5Is
      framework (Ekblom 2011c and http://5isframework.wordpress.com),
      where the preventive action is split into intervention (interrupting, weakening or diverting causes of criminal
      events or frustrating offenders’ goals), implementation (the practical tasks of making the interventions happen)
      and involvement (partnering with or mobilising people or organisations to implement the interventions or
      to cease promoting crime; and climate-setting, i.e. establishing supportive and
      accepting attitudes to the action). CPTED action needs to fully address all these tasks, but in a way that is
      simultaneously analytic as well as holistic.
    


    Primitives of crime-related social interaction – tactical script clashes


    
      Returning to the micro-social level, in many situations agents of course interact socially with one another.
      Purely causal interactions include things like accidental pedestrian collisions. Types of functional
      social interactions of interest (i.e. with an element of purpose, or ‘causing’) include care,
      control, collaboration/cooperation, competition, conflict and conflict
      resolution (Ekblom 2011c). These relationships are often associated with particular role pairs, e.g.
      concierge:resident, manager:customers.
    


    
      Any of these functional interactions could be analysed for a fully rounded, ‘more of, less of’ approach to
      environmental design (see Chapter 11 in this volume by Willcocks et al.). (This
      would ideally also include potential negative consequences of CPTED such as social exclusion; Cozens 2014.)
      However, the most significant for mainstream CPTED are conflict- and control-related interactions; the
      safeguarding agenda could draw in care.
    


    
      At the social interaction level, the concept of script clashes (Ekblom 2012a) takes the individualistic
      scripts approach further. Script clashes can be seen as tactical primitives of conflict – elementary and
      universal elements of interaction between roles such as offenders and preventers as they pursue their various
      more strategic goals. CPTED must address at least the following clashes:
    


    
      	Surveil v conceal


      	Exclude v gain entry


      	Wield force v resist (damage v protect, injure v keep intact)


      	Conceal criminal intent v detect


      	Conceal traces and tracks v detect


      	Challenge suspect v give plausible response


      	Snoop v maintain privacy


      	Act at will v control misbehaviour


      	Take v keep property


      	Confront v avoid


      	Surprise/ambush v be alert


      	Trap v elude


      	Pursue v escape

    


    
      Some of these clashes are inherently face-to-face, others less direct and confrontational. Some can reflect
      interactions symmetrically, because either party, offender or preventer could, say, equally be doing the pursuing
      or the escaping. (In fact, we can consider offenders and preventers in parallel, since an opportunity for one
      party relates to a problem to solve for the other; Ekblom 2017). Scripts and script clashes can, moreover,
      evolve as offenders and preventers develop countermoves – imagine the first
      ‘takeaway’ bicycle thefts versus today’s equivalent where owners lock, and thieves must obtain the tools to break
      the locks and then apply them.
    


    Environment: a challenging concept


    
      Agents of course act, and interact, in the environment. Although environment is so central to both CPTED and SCP,
      neither has addressed its essential nature in any depth or breadth. Admittedly, environment is a slippery notion,
      as will be seen, but an aspiring applied science really should make the effort. Here I discuss the basics of the
      environment, arguing that we should root the concept in ecology. In the next section, I suggest some ecologically
      oriented environmental primitives.
    


    Mainstream understandings of ‘environment’


    
      CPTED does at least differentiate the environment at different geographical scales – the micro-environment
      (e.g. the interior of a room), meso-environment (e.g. a street intersection) and the macro-environment (e.g. the
      street pattern of a neighbourhood). CPTED also identifies particular environmental properties such as
      permeability and defensibility. While important, these elements are piecemeal and little is written that
      explicitly and systematically reflects on the ontology of ‘environment’.
    


    
      SCP is similarly circumspect on the nature of environment. Wortley (2012) identifies the situation as the
      immediate environment and defines it as ‘a setting in which behaviour occurs’ (p. 186). By extension, then, an
      environment is just a bigger, hence less purely proximal, situation in terms of time and space. For the Rational
      Choice perspective in particular (e.g. Clarke 2012), the environment is a place wherein risks, effort and reward
      are encountered, perceived and, following some decision, acted upon. The Routine Activities perspective (Cohen
      and Felson 1979) has a more explicit spatial dimension. It explains (changing) patterns of crime in terms of
      (changing) patterns of day-to-day activity that happen to bring offenders and victims or targets together
      in the absence of capable guardians; the offenders then seize the opportunities presented. How spatial
      relationships and dynamics cause this coming together is not covered. By contrast, the Crime Pattern
      Theory/Geometry of Crime approach (Brantingham et al. 2017) is the most spatially/environmentally explicit of all
      the SCP perspectives. It supplies a framework of nodes (destinations), paths between them, boundaries and the
      awareness space of agents as they move about and familiarise themselves with the locality. Places where routine
      encounters between offenders and targets most often occur (e.g. transport interchanges) are termed crime
      generators; those whose favourable conditions motivate offenders to actively seek them out are crime
      attractors. Other such terms are in Cozens and Love (2015).
    


    
      The social nature of the environment also differentiates the various approaches. SCP as a whole implicitly
      assumes that people will encounter and interact with one another and that the environment will allow for
      surveillance and social control. Crime Pattern Theory explicitly refers to social
      networks. Situational Action Theory (SAT: Wikström 2014) further assumes the social/cultural environment includes
      the influences of moral rules and interpersonal responses to their transgression. Emergent social processes
      beyond the micro-environment – such as intergroup conflict and cohesion – are not well-handled by SCP.
      First-Generation CPTED addresses this dimension rather patchily, e.g. in terms of the poorly defined concept of
      ‘activity support’. Second-Generation CPTED (e.g. Saville and Cleveland 2003a, 2003b) takes it further with
      explicit reference to processes such as social/community cohesion (Cantle 2008) and collective efficacy. This is
      worthy in principle, but the accompanying imprecision means Second-Generation CPTED risks merging with all forms
      of ‘social crime prevention’ and losing its distinctive focus on the built environment. Social disorganisation
      approaches (e.g. Sampson 2011) do better but make little connection with design. A promising new approach to
      ‘contested space’ (e.g. https://theconversation.com/au/topics/contested-spaces-36316) does have
      connections to environmental design and looks worth bringing together with CPTED, but how conflict relates to
      contest needs teasing out.
    


    
      CCO attempts to integrate the above environmental perspectives, albeit imperfectly and at the micro-scale only.
      It focuses on the proximal, covering both the immediate layout of the physical environment plus its contents,
      such as cars to steal, bottles to use as weapons, and other agents. Environment is covered in terms of both
      causal, motivational influences (e.g. it contains lots of expensive houses or is rival gang territory) and
      functional, especially tactical, ones (e.g. the permeability of a neighbourhood, availability of recesses for
      lurking). To avoid the confusion alluded to in the introduction, CCO also distinguishes between the wider
      environment in general and the very particular kind of built environment element that is the ‘target enclosure’,
      which itself contains the ultimate target of crime. Enclosures range from handbag to locked safe, to secure room,
      building, compound or block.
    


    
      On the social dimension of the environment, beside the roles already covered, CCO allows for the incorporation of
      the social/cultural attributes of elements such as targets and enclosures alongside the purely physical.
    


    
      Thus, in sum, the situational side of CCO comprises these elements:
    


    
      	Target object or person


      	Target enclosure


      	Wider environment


      	Preventers and promoters

    


    
      More generally in the crime prevention world, social terms like ‘community’ are often used but poorly defined
      (Ekblom 2011c). Is the community a collective target of crime, a level of causation of/intervention against
      crime, a source of nearby offenders, a context for implementation and involvement of preventive action? All these
      issues are important for understanding built environments and their manipulation in the service of safety and
      security, but we must develop a more tightly defined set of concepts and levels. The
      same applies to ‘community safety’ (Ekblom 2011c), which CPTED often aspires to support.
    


    The environment – complications


    
      SAT distinguishes between the setting of criminal action – the immediate environment in time and space
      terms – and the situation as interaction between agent and setting. Ways of perceiving the setting
      (and consequently of responding to it) depend not just on what is out there to be perceived but also the
      propensities of the agent to perceive things in particular ways. Some of these propensities will be
      pan-human (e.g. a tendency to perceive rustling in the bushes as potentially threatening), but others will
      reflect individual differences. Thus for example, only individuals with certain attitudes to moral rule-breaking
      will tend to see opportunities for crime and, depending on circumstances, act on these ‘affordances’ (Gibson
      1950; Ekblom 2012b).
    


    
      CCO similarly articulates the interactive nature of concepts like opportunity, as already
      described: conducive environment plus offender’s resources, active goals and presence or remote influence.
      As in SCP, perception shapes opportunity; and as in SAT, an agent’s predisposition and readiness shape perception
      in turn. Wortley’s (2017) situational precipitators approach also envisages environmental cues prompting or
      provoking motivational states of readiness which then engage with opportunities – e.g. a provocative noticeboard
      triggering vandalism. But for the vandalism to be triggered, the offender must have the potential for certain
      signs – the officious statement of rules like ‘no ball games’ – to do the triggering. There is no escape from the
      person–environment interaction.
    


    
      All this implies that we cannot treat ‘the environment’ as a kind of common Newtonian platform of space and time
      that is perceived, and interacted with, by all individuals in an identical way. What provokes me to vandalism may
      not provoke you. And I am part of your environment and vice-versa. Especially where we are in conflict, your
      opportunity or solution may be my problem (Ekblom 2017). This environmental relativism has both academic and
      practical implications, although it is often convenient to slip into the shorthand presumption of commonality.
      Whether Wikström’s use of ‘situation’ is the right term for this interaction is debatable, given the
      long-established CPTED and SCP usage in the environmental sense, but the underlying concept makes sense.
    


    
      Related to environment is the important, but confusing, concept of context. Some advocates of CPTED risk
      blurred holism with the slogan ‘context is everything’, which appears prominently on the website www.doca.org.uk, the UK Designing Out Crime Association. By definition, contexts
      have to surround some core entity or relationship – so they can be extremely important, but never ‘the
      whole caboodle’. For describing interventions and their impact, crime science favours the
      ‘context–mechanism–outcome’ framework of the Scientific Realist approach (e.g. Pawson and Tilley 1997). The
      context-dependence of preventive interventions – the need for certain conditions to be present for the preventive
      mechanisms to be successfully triggered – was amply demonstrated by Tilley’s (1993b)
      study of (failed) replications. But the scope of Scientific Realism’s ‘context’ needs further differentiation.
      CCO takes the causal context of a preventive intervention to refer to those of the 11 proximal causes
      which are present but not directly manipulated by the intervention. Wider contexts can relate to practical issues
      of implementation, or the people/organisational factors of involvement, as described by the 5Is framework (Ekblom
      2011c). As already stated, these distinctions are important for getting the best out of Second-Generation CPTED.
    


    Ecology – agents in environments


    
      The previous sections lead to the conclusion that if CPTED and SCP are to advance their academic understanding
      and their development of practical knowledge, they require a better account of the environment and how agents
      perceive, decide, act and interact in it; one which combines holism with detail and conceptual rigour. We should
      cast our conceptual net wider. And we should try to detach ourselves from too intimate a link with the
      built environment, whose many practical considerations obscure understanding of the environment’s
      essential nature.
    


    
      A promising source discipline is ecology. This is the study of the interrelationships of agents with their
      environment and each other.2 Ecology brings from biology a rich and
      well-developed suite of relevant concepts with a strong spatial dimension. The environment has many
      definitions within ecology, but the most appropriate here is ‘the external conditions, resources, stimuli etc.
      with which an agent interacts’. Ecosystems emerge from interactions between individual agents, and
      populations, with their environment (which includes each other). Second-Generation CPTED (e.g. Saville and
      Cleveland 1997) does already use the term ‘social ecology’, but does not develop the concept in depth. I now
      consider how agents act in environments, attempting to merge ecological and crime science approaches in support
      of CPTED.
    


    
      Again, we must attend to temporal and spatial scale. In the longer term and over wider-ranging activity space
      than individual situations, the concept of the ecological niche offers a good way to understand the
      dynamics of human interactions with our environment and with each other (cf. Brantingham and Brantingham 1991). A
      range of definitions of niche exist,3 but the functional one adopted by Colinvaux
      (1980) is most appropriate: the way an agent makes its living in its typical habitat – i.e. where it normally
      occurs. More formally put: ‘a specific set of capabilities for extracting resources, for surviving hazard, and
      for competing; coupled with a corresponding set of needs’ (p. 232). These capabilities underlie the agent’s
      adaptedness to exploit or cope with particular environments. Thus, in Colinvaux’ example, a wolf spider with its
      long legs and rapid movement is adapted to the ‘profession’ of hunting insects on the leaf-strewn forest floor.
    


    
      This perspective can be linked quite closely to that of crime science, especially as described using CCO.
      Colinvaux’ ‘biological professions’ can be equated to social roles, albeit humans are far more flexible in
      adopting or switching between these. In human ecology (e.g. see Schutkowski 2006), where much of our own
      environment comprises fellow people, understanding roles and their interrelationships
      is extremely important, whether these are the crime-related roles of CCO or the complete set of ‘civil’ roles
      with which these overlap, as described above. Colinvaux’ capabilities are the equivalent to CCO’s ‘resources for
      offending’ (or the counterpart for the other crime roles). The interactional nature of niche relates to that of
      opportunity as characterised above: they are kindred concepts, both spanning agency and environment. The main
      difference is that opportunity is more tactical and proximal and confined to particular sets of situations. A
      crime niche, such as the ‘profession’ of house burglar, can comprise a career-long set of choices and
      opportunities occurring in a particular habitat, sufficient for suitably resourced agents to make a living from,
      or at least to supplement an honest one. For CPTED, the concept of niche helps to think about the built
      environment as a whole and the properties, features and configurations that influence how offenders, equipped
      with particular skills, tools and knowledge, can exploit it in ways extending over time and space.
    


    
      Whether agents have merely encountered existing places or have actively modified them, how do they then
      dynamically interact with those environments? Continuing with the caused agent concept, we can distinguish
      between causal and functional interactions. Causal interactions are inherently simpler – for
      example, a crowded train may cause overheating and stress, which may in turn lead to aggressive encounters.
      Functional interactions relate to an agent’s goals – how the environment features in their affordances, purposes
      and plans.
    


    
      We have already discussed the relevance to CPTED of crime scripts – the practical procedures for offending.
      Purposive accounts of scripts (Ekblom and Gill 2016) might cover, for example, ‘enter house without making noise;
      search house for desired loot without leaving traces; leave without being seen…’. Scripts have obvious affinity
      with modus operandi or perpetrator techniques. They connect to ecology through, for example,
      foraging.
    


    
      Originally covering how animals obtain food in the wild, and extended to cover human hunting and gathering
      societies, the ecological concept of foraging has been imported to crime science and generalised to the pursuit
      of diverse goals, principally by Bernasco (e.g. 2009). Optimal Foraging Theory has close affinities to Rational
      Choice and awareness space in crime science and elsewhere, in terms of the balancing of risk, effort and reward
      as agents go about their environment in search, say, of things to steal or people to harm. Understanding how
      offenders and others forage enlightens our view of the misuse and use of the built environment. It supports a
      ‘think thief’ heuristic helpful to practitioners (Ekblom 1995). (It certainly adds to the standard Routine
      Activities view. This does not handle agents’ active pursuit of purpose in seeking out targets located in
      crime-attractor situations whose configuration, say, makes place managers easy to outmanoeuvre.)
    


    
      Beyond the foraging of offenders, script themes of preventers relevant to CPTED cover defence of portable
      property or territory. A suite of operational-level CPTED actions support such defence, e.g. surveillance,
      management and maintenance. Each could be characterised via tactical scripts.
    


    
      Complementing the concept of scripts for foraging, defence etc., we can envisage ‘opportunity paths’ (Ekblom
      2017) – a configuration of individual environmental opportunities which together enable
      whole script sequences to be undertaken.4 An example might be a deserted, poorly
      lit street, an unlocked sideway and a weak back door.
    


    
      The physical environment also influences the occurrence and outcome of script clashes. For example,
      lighting can support concealment, or detection, of criminal intent; marking of territory as private can permit
      and support a challenge to an intruder to explain their presence or behaviour. Understanding, then addressing,
      such script clashes is pivotal to CPTED – designing environments, products and procedures to tip the balance to
      favour the good guys, while not forgetting the range of other requirements such as low carbon, inclusivity and
      aesthetics. Place managers feature here, too.
    


    
      Unfortunately, it’s not only the good guys who modify the environment. Hideouts (Atlas’ (1991) concept of
      ‘offensible space’) and ambush sites are examples of places constructed or altered by offenders to favour them in
      script clashes. Interestingly, the recent evolutionary/ecological concept of niche construction (e.g.
      Laland et al. 2014) (think of antelope turning forests into grassland, to which they are better adapted) may
      generate useful connections with humans’ own deliberately constructed environment. It is certainly consistent
      with the view of the offender and other agents as not only passive, adapting to the environment, but also
      active, causing, adaptors, of the environment.
    


    
      In sum, the physical, social and informational environment that agents inhabit, encounter, modify or construct
      has certain properties that exert causal influences upon those agents. And from the functional perspective, the
      environment’s properties can provide or block opportunities, helping or hindering the pursuit of agents’ goals,
      tactically favouring one or the other side in a criminal conflict and facilitating or constraining attempts at
      social control. These properties may act individually or, more likely, in combinations and configurations in
      space and time.
    


    
      So, what are these properties of the environment? How do they relate to criminological, architectural and design
      perspectives?
    


    Primitives of the environment – properties, features and contents


    
      The primitives defined in the CCO framework to characterise the environment and its material contents (wider
      environment, enclosure and target of crime) specifically focus on crime. They are also rather generic. Here I
      delve deeper into the detailed attributes of environments, enclosures and their contents, drawing on the ecology
      of human perception and action, as discussed in the previous section.
    


    
      What follows develops my earlier attempt to deconstruct and reconstruct CPTED (Ekblom 2011b). The environment can
      be characterised by properties – causal and/or functional attributes however they are realised;
      features – designed physical and/or informational elements which confer the properties; and
      contents – including the targets within the space.5 Recall that an
      offender’s environment may also include ‘human contents’ acting e.g. as preventers or promoters; and likewise,
      the preventer’s (or victim’s) environment may include offenders.
    


    Properties


    
      Here are listed candidate causal/functional properties for consideration as environmental ‘primitives’ which
      enable, constrain, shape or motivate human behaviour and interactions. They range from simple physical properties
      to more complex psychological and social ones, and include:
    


    
      	Containment – space for containing people, objects and subsidiary places; or spatial constraints e.g.
      size which exclude them


      	Presence – recording evidence of presence e.g. footprints, DNA; and traces of past actions e.g.
      movements or use of force


      	Movement – enabling, shaping or constraining movement of people and objects into, within or out from
      the space at various scales; in particular, of encounters and avoidances (Hanson and Hillier 1987); also vertical
      movement, including climbability


      	Manipulation/force – enabling, shaping or constraining application of physical force to people,
      objects or built, landscaped or natural structures; and conferred for example via space (room to swing a kick at
      a door, or to accelerate to ram a gate), or leverage points (e.g. for using a crowbar)


      	Perceivability – allowing production, transmission and detection of sensory/perceptual information in
      sight, sound and smell, or via artificial modalities such as infrared; applies to both close and distant
      perspectives


      	Understandability – the inherent ability of the environment to be ‘read’ and understood by culturally
      proficient users in navigating and behaving in it (e.g. logical street patterns)


      	Informativeness – containing information that refers usefully to other places, people and things
      inside the local environment (e.g. posters notifying of nearby public meetings) or beyond it (signs to distant
      destinations)


      	Normativeness – respecting and/or conveying cultural norms of society in general or of some subgroup,
      e.g. a minority culture or a gang


      	Motivational/emotional/aesthetic influence – e.g. generic comfort factors like temperature or
      smoothness underfoot (cobblestones being uncomfortable); or more crime-specific ones, prompting defence behaviour
      or engendering feelings of territoriality or fear


      	Interpersonal/intergroup – engendering encounters and avoidances (see movement above), and
      relationships of, say, ownership, care, competition or conflict, e.g. thin apartment walls causing conflict over
      noise


      	Communications – whether local (e.g. speaking to nearby people, waving or shouting across the road
      against traffic noise) or more remote (e.g. phone signal, wifi connection)


      	Privacy – enabling individuals, families or wider groups to control availability of information about
      themselves, their actions and their assets

    


    
      Each property can be subdivided further – for example, perceivability can be split into vision and sound, and
      vision in turn into sightlines, lighting level and quality and background pattern (Ekblom 2011b).
    


    
      The properties each have physical, psychological and social dimensions to varying
      degrees.
    


    
      The list remains a task in progress. As currently stated, they are not always neatly separable, e.g. unclear
      boundaries of public and private space can relate to perceivability, understandability, informativeness and
      interpersonal/intergroup influences. And as with Wikström’s situations, the perceived, phenomenological dimension
      of the properties overshadows the objective one in influencing people’s behaviour and feelings.
    


    
      Note that none of the properties of the environment make complete sense without considering how they
      interact with the properties of the agent. This is obvious with properties such as understandability,
      which requires humans to have sophisticated perceptual analytics and also cultural knowledge of the meaning and
      purpose of particular spaces or configurations. But even at the simplest level: sightlines, say, are only
      meaningful when considered in relation to the height of the human body (can I see over that fence?) or the human
      capacity to make out shapes and movements at night. So, whenever we are thinking about environmental properties,
      they are always defined in relation to ourselves.
    


    Features


    
      Some properties are inherent – the bulk of a home cinema TV renders it unlikely loot for a pedestrian burglar.
      Others are conferred by distinguishable features of design. This could be via materials (a wall coating resistant
      to graffiti), structure and form (a speed bump in the road) or operating action (the way a gate swings shut). The
      properties a feature confers may serve some crime or security function. Here, the feature may have been
      incorporated by deliberate design. Function may also emerge incidentally: a gravel path installed for aesthetic
      reasons happens to indicate the presence of prowlers; or an entrance porch incorporated for shelter may get
      repurposed as a burglar’s climbing aid.
    


    
      Security adaptations are features that have deliberately been designed-in to confer security, whether on the
      designed object itself (making it a secure product) or on something else (a securing product (Ekblom 2011b) such
      as a public bench seat with places to hitch one’s bag).
    


    
      Features which seem relevant as possible primitives for understanding environmental aspects of crime and its
      prevention include:
    


    
      	Nodes (destinations)


      	Paths (nodes and paths taken from Crime Pattern Theory – Brantingham et al. 2017)


      	Barriers and gateways – physical


      	Screens and windows – visual barrier or prospect


      	Grades and elevations – physical, visual prospect or barrier


      	Enclosures (containers, bags, vehicles, subordinate buildings e.g. shelters and kiosks, gated compounds) –
      each with surrounding walls or fences, entrances, exits, interiors and peripheries (protection, refuge or shelter
      is part of this, and indeed the ‘prospect–refuge’ axis is a significant concept in
      environmental psychology (see Appleton 1975; Fisher and Nasar 1992, who also add ‘escape’, which here falls
      better under ‘movement’)


      	Recesses


      	Fixed furniture (bike stands, utility boxes, signboards, seating…) and installations (e.g. statues)


      	Plants – trees, shrubs, flowerbeds


      	Lighting


      	Signage/markers


      	Surfaces – colour, pattern, texture, reflectivity, resistance, hand/footholds

    


    
      One feature may confer several properties, e.g. a physical barrier may also serve as a visual screen. And a
      property may be conferred by a configuration of features, e.g. where speed-reducing cushions on the roadway to
      prevent use of force through ram-raiding are accompanied by barriers on their flanks so drivers can’t just
      maintain speed by steering round them.
    


    Contents


    
      It’s stating the obvious to say that environments contain things, and people. Diversity defeats a
      definitive listing for the present, at least, but content can include:
    


    
      	People’s bodies (standing, seated or moving; crowded or sparse)


      	Movable furniture (planters, rubbish skips)


      	Vehicles (parked or moving)


      	Other potentially mobile property (such as a mass of coats on hooks which can obscure the view of the
      entrance of a bar)

    


    Holistic considerations


    
      Holistic consideration of design requirements applies to properties, features and content alike. Movement
      properties, say, may clash with perceivability in interventions such as barriers to enhance defensibility
      (Armitage 2013); perceptual requirements for surveillance sightlines may conflict with privacy. Lighting features
      may clash with sustainability (e.g. Pease 2009; Armitage and Monchuk 2009); abolition of recesses for security
      purposes may remove shelter and perhaps the opportunity for people to meet casually on the street; and rubbish
      skips may block the view. More positively, sightlines over an elderly neighbour’s house may join with a
      configuration of paths that boost accidental encounters – which together prompt and facilitate caring for the
      neighbour and their home.
    


    
      We can only understand the behavioural effects and possibilities offered by environmental properties, features
      and contents and their configurations with reference to human capacities and motivations to use them. (This is,
      essentially, a restatement of the niche concept already discussed.) Thus, for example, perceivability relates to
      the range of human senses (e.g. visible light, how we perceive shape and structure) and
      any artificial enhancements (e.g. infrared cameras). Understandability relates to who is doing the understanding,
      equipped with what cognitive resources for reading physical and/or socio-cultural information.
    


    
      Taking this further, practitioners applying CPTED to particular building designs must be able to ‘think thief’,
      i.e. play out in their minds (or on virtual reality facilities) the kinds of scripts offenders might perform in
      ‘foraging with criminal intent’ and in undertaking a particular kind of crime in a particular context. In the
      case of burglars, a simple version could be ‘seek enclosure, overcome external security, enter, seek target
      items, take, leave, all without being detected, confronted, caught or traced’. The burglars will likely further
      adapt their choice by selection of familiar script tracks (e.g. appropriate actions for night-time burglaries
      versus daytime ones), or improvise at the scene (Ekblom and Gill 2016). These selections and modifications will
      be influenced by the properties, features and material/human content of the environment and the burglars’
      perception, readiness and resources for dealing with the problems and opportunities they pose.6 These will also modify with experience and changes in expertise (e.g. van Gelder et al.
      2017). We can similarly ‘think preventer’ or even ‘think promoter’. This wider attention span fits with the
      user-friendly/abuser-unfriendly approach advocated by the Design Against Crime Research Centre (www.designagainstcrime.com).
    


    
      A higher level of holism relates to groups, communities and societies, covering processes such as cohesion and
      collective efficacy (Sampson et al. 1997) and contextual factors such as culture. How far an understanding and an
      ontology of this emergent level can be built up from patterns of connection and interaction among
      psychological/ecological concepts to be of theoretical and practical use in beneficially manipulating the social
      environment through CPTED is unknown, but computer simulation may eventually help here.
    


    
      Finally, a holistic approach should be capable of addressing multiple drivers or requirements, beyond crime and
      security. The ‘troublesome tradeoffs’ concept (Ekblom 2004) takes this on board but only in a limited way: crime
      remains the focal concern. Cozens (2018) highlights the ‘dark side’ consequences of maladroit CPTED practice,
      such as social exclusion of homeless people. Most radically, the need to fully address multiple requirements
      beyond security is expressed in Third-Generation CPTED (Thorpe and Gamman 2013) and in the ‘more of, less of’
      approach in the chapter by Willcocks et al. in this volume.
    


    Primitives summarised


    
      We can now summarise the ontological primitives, their relationships and the perspectives or discourses by which
      we view and describe them that seem most relevant to a sharpened-up CPTED and indeed to the overlapping domain of
      SCP. The primitives have a broadly ecological flavour that links with crime science and builds in particular on
      the CCO framework covering immediate causes of criminal events. They are intended to apply to theory, empirical
      research, practice and computational approaches. At present, they are confined to the micro/meso scale and hence
      immediate situations rather than covering wider community/societal levels, for which a
      fully rounded CPTED requires ontological sharpening, too. I briefly return to this issue below.
    


    
      Individual primitives should be analytic but capable of supporting a holistic view of social agents acting
      individually, jointly and collectively in the built environment. For this, they must fit together in consistent
      suites that reflect integrated models, ideally with no gaps or overlaps, representing relationships and
      interactions at multiple levels or scales. The discourse can be causal or functional (relating to agents’ goals
      or purposes). An understanding of environments must be based on an understanding of the agents that live and act
      within them, and how agent and environment interact in both senses – causal interdependence and social
      reciprocity (Wortley 2012).
    


    Agents


    
      On the agent side are individuals (and organisations) viewable as both caused and causing. They
      (we) have characteristics of perception (including affordance of opportunity), motivation/emotion
      (as propensity and current state), anticipation, decision (covering self-interest and moral rules),
      planning and capability. All this is tied up in our abilities to construct, maintain, update and
      utilise (i.e. simulate with) internal models of the external world (including environments, other agents, their
      internal models etc.). Capability includes resources such as tools, know-how, agility, courage and social
      contacts. More complex concepts such as fear and reassurance are composites of perception, emotion,
      motivation and behaviour. Regularities of agents’ sequential behaviour can be captured by scripts relating
      both to strategic themes such as foraging or defence, to operational-level actions such as patrolling or
      surveillance and to tactical detail.
    


    
      Roles, both crime-related (offender, preventer, promoter, victim) and civil (including diverse
      stakeholders and dutyholders), reflect the social nature of agents. Preventer roles include (but not
      exhaustively) guardians of targets, managers of places and handlers of (potential) offenders. Reciprocal
      interactions between roles include elements of care, control, collaboration/ cooperation, competition, conflict
      and conflict resolution. Control and conflict are central to CPTED, but a broader address to environmental design
      that covers all these interactions is desirable.
    


    Environment


    
      The environment should ideally be defined relative to particular agents or roles (e.g. offenders), because one
      agent, a group or a community, may constitute part of another’s social environment. The primarily
      physical environment relates to physical targets of crime, enclosures such as buildings, wider
      environments such as housing estates and resources e.g. tools and weapons for offending. CPTED must increasingly
      develop a cyber environment (Collins and Mansell 2004) of sensory, communication and control systems (that
      encompass artificial intelligence-based agents); indeed, the boundaries of the social, physical and informational
      are dissolving.
    


    
      In detail, the environment can be characterised through three kinds of attribute:
      causal or functional properties; features conferred incidentally or by deliberate planning,
      architecture, design and construction; and human and material contents. Higher-level properties emerge
      through configurations of subsidiary attributes on various scales in time and space.
    


    
      However, the properties of environments can only be understood in relation to the perceptions, capabilities,
      goals and predispositions of the agents that use or misuse them. At the micro-level, this interdependency-type
      interaction relates to precipitators such as provocations and to opportunities. (Recall,
      importantly, that provocations depend on the agent’s potential to be provoked; opportunities are not just
      environmental in nature but must be defined in terms of an agent’s goals, capabilities and presence and access.)
      At the meso level, the interaction relates to opportunity paths that facilitate agents’ performance of
      complete scripts; and at the macro and longer-term level, to niches for, say, pursuing particular criminal
      careers. In the interpersonal domain, too, the interaction relates to script clashes between the relevant
      roles; how the environment facilitates one or other side; and how it can be modified to favour preventers (e.g.
      making space defensible) or offenders (making space offensible).
    


    
      It is arguable how far an ontology of CPTED can extend beyond individualistic and interpersonal aspects of the
      social environment to include collective processes. Can they cover the built environment’s influence on
      social levels of groups, communities and society, which are the emergent outcomes of individualistic
      interconnected and interdependent processes? Likewise influences in the other direction, i.e. where collective
      processes impact on individual processes.7 And what about society’s influence on
      the built environment? Attempts to address these higher levels should be cautiously encouraged, provided they do
      not dilute the focus.
    


    
      CPTED needs concepts and approaches to handle change in the built environment, ranging from local
      refurbishment to major developments to emergence of ‘hyperconnected’ (McGuire 2007) buildings, streets and their
      human and material contents. Computer simulation may help anticipate and plan new developments and, on the wider
      changes, existing ontological frameworks e.g. CCO can be modified to help CPTED evolve in step.
    


    Connecting the primitives to CPTED principles


    
      The ontological primitives identified above are intended to help sharpen thinking and communication in CPTED.
      They will need to be packaged up in two ways: 1) that practitioners can make sense of and apply at the
      ‘coalface’; and 2) that academics, in their turn, can exploit, and extend, at the ‘leading edge’ of applied
      research and development. For both applications, a necessary early step will be to map them onto the traditional
      CPTED principles (or other variations, e.g. the seven attributes of sustainable communities in Safer
      Places, DCLG 2004), and to come to a judgement on whether these principles are still useful in their present
      form. In the introduction to this chapter and elsewhere (Ekblom 2011b, 2013), I have
      argued that they require significant modification. Other steps from ontology to practice are sketched out in the
      conclusion.
    


    
      In this section, therefore, I try to connect the bottom-up primitives just set out, with the top-down definitions
      of CPTED principles that I developed in a previous article (Ekblom 2011b8).
      There, as here, I distinguished between environmentally oriented instrumental tasks to be undertaken by
      people occupying preventer roles, such as surveillance and defence, and surveillability and
      defensibility, which are environmental attributes that support or hinder the tasks. I also
      differentiated tasks which are preparatory, such as clearing sightlines, versus operational, such
      as doing surveillance using those sightlines. Some actions are not strictly tasks at all but are
      expressive of emotions and motivation e.g. relating to territoriality.
    


    
      Below, space confines me to an illustrative example, surveillance. The earlier version of connecting each of the
      CPTED principles to primitives, top-down, is in Ekblom (2011b).
    


    Surveillance – an illustration


    
      Abridged and slightly modified from Ekblom (2011b), surveillance from the preventer’s perspective is an
      operational task which can be subdivided into a generic script of watching, patrolling or remotely
      monitoring some building, interior or landscape, for the presence of some suspicious person or
      occurrence of suspicious behaviour; detecting possible suspicious behaviour; provisionally
      attributing innocent or criminal intent; investigating further; and/or making some escalatory
      response, whether to confront or arrest the person directly, take protective action such as locking down a
      building or report or summon assistance. The suspicious person could be unknown to the surveiller, a member of a
      category or group of interest or a pre-specified individual. Note that surveillance could be undertaken either by
      someone acting in a crime preventer role, by an offender (e.g. a stalker) or by a deliberate
      crime promoter (e.g. letting a burglar friend know when a neighbour is out shopping). The original
      definition goes on to differentiate active versus passive surveillance and to relate it to other CPTED
      principles, such as being undertaken in support of defence and being motivated by territorial emotional states
      and goals.
    


    
      Surveillability is a functional property of the environment. This builds up from an array of more
      specific causal properties, principally under perceivability, covering the senses of sight and sound;
      these properties are conferred by particular environmental features and contents, individually or in
      configuration. Visual properties, for example, can be split into sightlines, lighting levels and quality and
      background pattern. On sightlines, features affecting this include dog-leg bends, screens, barriers,
      recesses and enclosures by way of geometric structure; transparency and reflectivity of materials; and, regarding
      content, human/vehicular presence (e.g. crowds or traffic jams) and fixed furniture such as planters.
    


    
      It would be possible to go on, to tease out how these environmental attributes relate to the goals, emotions and
      capabilities of the agents playing the various crime roles; the scripts each often uses in particular
      environments; and the script clashes between them. Obviously, the last is about
      surveillance versus stealth, and counter-surveillance. The pattern of relationships and interactions would differ
      by crime type.
    


    
      Similar exercises can be completed for each of the other primitive environmental attributes that underlie
      surveillability; likewise for the other CPTED principles and how they support or interfere. This wider picture is
      taken further, but at an earlier stage of development, in Ekblom (2011b). Attempting to merge the present
      thinking on, say, activity support with that by Willcocks et al. (this volume) would be interesting.
    


    Discussion


    
      The above exercise raises wider issues meriting brief discussion. These include a fresh look at the suite of
      CPTED principles, the issue of how the ontology might be used in practice and the scope of CPTED.
    


    Different, or additional, CPTED principles?


    
      There is no particular reason for sticking rigidly to traditional CPTED principles. It may be that we want to
      recombine the underlying primitives in different, more user-friendly and use-appropriate ways. Perhaps we merge
      defence and access control or add new principles. One likely candidate here is resilience of built
      environments – the property of being able to sustain wear or damage, while maintaining or rapidly recovering
      function and adapting to changed conditions. Another is reconnaissance, the task of actively acquiring
      information about an environment and the people within it, to plan future actions, usually of a hostile nature.
      (This applies equally to criminals planning a robbery and police planning a raid on a terrorist hideout.) A
      third, relating to permeability, is (for want of a better word) escapability – which is significant in
      preparing for immediate responses to terror attacks (RIBA 2010).
    


    Ontology in practice


    
      However well it eventually maps onto the full range of CPTED practice, there is no point in developing an
      ontology unless it is used. Although this chapter targets the academic end of the scale, some points are
      noteworthy. First, any ontology must pass a sense-making test with practitioners, although practitioners
      in turn should be prepared to move out of their conceptual comfort zone, trading (initial) difficulty for greater
      utility. Educational material, well-designed graphics and interactive graphical applications may help. Second,
      there is a need to organise the ontology. Third, the ontology must combine a necessary minimum of
      constraint with a predominant support for design freedom. (Lavoisier’s terminology of chemistry
      both revised and confined the chaotic and vague vocabulary of alchemy and helped to unleash the vast and
      innovative array of modern industrial and medical chemistry.)
    


    
      The traditional way of achieving these aims is to develop a glossary, but this can be
      complemented by more structured approaches. One such example is the Security Function Framework (SFF: Ekblom
      2012c). Although developed for product design, this equally applies to the built environment (Meyer et al. 2015).
      It aims to describe in retrospect, and to help specify in advance, a product’s design in terms of purpose
      (what and who is it for?); niche (how does it fit in with the security environment – is it e.g. an
      inherently secure product, a security product dedicated to protecting something else, like a car, or a securing
      product, for instance one which supplies security while its main purpose is something else, like a bicycle
      stand); mechanism (how does it work in cause–effect terms?); and technicality (how is it
      constructed and how does it operate in practice?). SFF could be presented both in advanced form for leading-edge
      research and development of environmental design, and in an elementary, plainer-language form for immediate use
      by CPTED practitioners, giving them a way of articulating, communicating and reflecting on some universal
      dimensions of anti-crime designs. In the CPTED context, the chapter by Willcocks et al. in this volume in fact
      extends SFF as the ‘vibrant secure function framework’ to cover a ‘more of, less of’ address to the redesign of a
      neighbourhood attending to multiple drivers beyond crime. But however practitioner-friendly we aspire to make the
      operational version of the ontology, there are limits, and besides, there is really no avoiding the need for
      practitioners to sharpen their language and thinking.
    


    Revisiting the scope of CPTED


    
      Previously (e.g. 2011a, 2011b, 2013 and above), I have expressed concern about diluting CPTED by merging it with
      general crime prevention and especially community-oriented kinds relating to boosting social cohesion and
      collective efficacy as envisaged e.g. in Second-Generation CPTED. However, dilution becomes less of an issue if,
      as advocated here, we have developed definitions of core First-Generation CPTED concepts and processes that are
      systematic, mutually consistent and integrated and clearly expressed, ideally in the form of a controlled
      vocabulary; and accorded the concepts and processes sufficient attention during research, education of
      practitioners and operations. We would also need a corresponding articulation of the ontology of the collective,
      social processes to match, at a range of ecological levels from individual persons and places to community to
      society. The primitives of care, control, conflict and conflict-handling already mentioned might contribute here.
    


    
      We can further envisage a joining-up between CPTED and planning/architecture/design: again, with CPTED (and the
      rest of crime prevention) better-articulated, it is in a stronger position to engage with, yet preserve its
      distinctive approach within, these wider fields. Thus, a decent ontology for CPTED can be both constraining and
      liberating in all the right places. None of this means that we should wave goodbye to CPTED specialists – there
      is still a distinctive body of knowledge and experience that is peculiar to the field. Rather, the aim should be
      that the CPTED concepts and knowledge they apply are properly joined up with these wider disciplines and practice
      areas, and that the specialists are sufficiently adept to communicate and collaborate
      with colleagues across the disciplinary boundaries. Ontological rigour would enable CPTED to take on the
      ‘multiple drivers’ approach of Third-Generation CPTED (Thorpe and Gamman 2013, and see Willcocks et al.,
      Chapter 11 in this volume, for an account of the ‘more of, less of’ approach)
      without loss of clarity. Indeed, the properties, features and contents of primitives have been expressed in as
      neutral a way as possible so they can apply to both security and amenity requirements. This seems a prerequisite
      for properly embedding CPTED within architecture and design. Tradeoffs and conflicting requirements are best
      considered together at all stages of the planning and design process rather than security being bolted on at the
      end, where attempts to do so are disruptive and options severely limited.
    


    
      A more radical thought is that some aspects of the ontological framework developed here for crime and safety
      might actually be of wider use in architecture as a whole. Concepts of agency, causal and functional properties,
      features, content, roles, scripts and script clashes etc. are entirely generic and could equally apply to people
      going about their legitimate business in the built environment. Architecture does, it seems, have its own
      explicit approach to ontology (see https://plato.stanford.edu/entries/architecture/#Ont), but it is highly abstract
      and there are several ontologies to choose from (e.g. concretist, abstractist, performative or social
      constructivist), so attempting to connect it with CPTED and crime science is definitely work for another
      occasion! What may be more profitable and doable in the shorter term is to explore the links with evidence-based
      architecture and architectural theory briefly alluded to above.
    


    Conclusion


    
      It is doubtful that CPTED or even crime science could ever reach such conceptual heights as hard science or
      medical science, and we should note with caution that practitioners in all fields have a tendency to misuse
      jargon as a kind of ‘professional defensible space’. But I firmly believe that for CPTED to advance we must
      significantly develop its ontology. While this chapter has focused on the ontology of micro-level social
      processes, it has shown a possible route to connecting up with community processes and concepts, and indeed with
      those of planning, architecture and design. I previously argued (2013) that CPTED was languishing in a ‘No Man’s
      Land’ between architecture, crime science and wider social science. Perhaps we have now identified a way to
      reclaim, reconnect and reseed the territory in a way that is holistic yet analytic, and rigorous yet practical,
      bringing together theory, research and experience. In short, sharpened-up.
    


    
      Notes


      
        1 ‘Causing’ behaviour can also be laboriously described in purely causal
        terms, but the feedback loops which diminish the difference between ‘actual state of affairs’ and ‘desired
        state of affairs’ are most economically and meaningfully described teleologically.
      


      
        2 This and subsequent definitions are adapted from
        www.biology-online.org/dictionary unless otherwise stated. For
        consistency, I have substituted ‘agent’ for the original ‘organism’. Ecology does have a history of use in the
        crime field, for example Barker’s (1968) ‘ecological psychology’, with its focus on ‘behaviour settings’ –
        regularities of place and activity. The ‘ecological zones’ approach of the Chicago School (Bulmer 1984) is also
        relevant but arguably too impoverished and macro-scale for present utility.
      


      
        3 E.g. see http://environment-ecology.com/what-is-ecology/205-what-is-ecology.html
      


      
        4 This resembles the ‘Swiss cheese’ model of accident causation (Reason
        1990), where vulnerabilities line up (as in the holes in adjacent slices of Emmental), establishing a causal
        pathway through the entire stack of scenes. Opportunist offenders may simply follow through the pre-existing
        paths, but more active ones may engineer the environment to deliberately line a path up.
      


      
        5 Features and contents of an environment may have properties, features and
        contents of their own which, independently of the environment in which they are incorporated, relate to crime
        or security. For example, officious ‘park regulations’ notices may both influence the social ambience of the
        park and provoke defacement against themselves.
      


      
        6 A detailed focus on the generic mechanisms by which security interventions
        can influence the offender, the 11Ds, is in Ekblom and Hirschfield (2014).
      


      
        7 ‘Coleman’s Boat’ describes the complex interrelationship between macro and
        micro processes in society – e.g. see https://understandingsociety.blogspot.com/2012/02/causal-pathways-through-colemans-boat.html.
      


      
        8 Retrieved from https://reconstructcpted.files.wordpress.com/2012/07/ekblom_deconstructing_cpted.docx
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    Introduction


    
      Understanding the role that the urban ‘backcloth’ plays in enabling, situating, contextualizing, and inhibiting
      crime commission and prevention processes is a significant area of enquiry, with the importance of this
      relationship supporting crime reduction efforts through the fields of Crime Prevention Through Environmental
      Design (CPTED) and more generally Situational Crime Prevention (SCP). Understanding the environment–crime
      interaction offers significant utility to a range of audiences. For theorists, it permits the empirical test of
      theoretical constructs; for policy makers, it assists in the task of prioritizing localities in terms of risk;
      and for practitioners, it supports the application of research insight in policing, local planning, and
      architectural and location management contexts.
    


    
      Unfortunately, research that seeks to extract these principles is hampered by a number of significant
      constraints. First, crime events and patterns are the output of a complex system characterized by the repeated
      spatio-temporal interaction of multiple heterogeneous actors who are connected at numerous scales (individual,
      societal, environmental) and whose actions are interdependent. Incorporating such complexity into traditional
      analytical frameworks is problematic yet necessary. Second, there are significant difficulties associated with
      the controlled manipulation of environmental settings in service of experiments that seek to inform understanding
      through traditional empirical means. For instance, if one proposes that the spatial configuration of licensed
      premises increases the likelihood of street crime, it is infeasible to systematically manipulate patterns of land
      usage in order to ascertain the characteristics of such a relationship.
    


    
      In this chapter, we propose that these problems have fundamentally constrained understanding of causal relations
      between environments and crime and, moreover, the specificity with which theories describing such mechanisms can
      be articulated. This lack of precision, we argue, limits evaluations of CPTED, in turn restricting development
      and succession of core theoretical concepts – necessary principles for scientific advancement.
    


    
      Subsequently, drawing on recent advances in the field of computational and environmental criminology, we suggest
      that CPTED may benefit from adapting computational models through which these complex interactions between
      environment and crime can be explored free from logistical constraints. Building on
      our previous research, we focus on the application of agent-based models (ABM), discussing how ABM might be used
      to construct virtual environments in which theoretically informed and empirically validated models of criminal
      activity can be studied and the impact of varying environmental conditions estimated. We argue that the
      construction of such models will not only increase our understanding of the likely impacts of proposed
      intervention but also encourage and support the formalization of key mechanisms proposed by CPTED and provide a
      platform to prototype, test, and refine these hypotheses before logistically and economically intensive empirical
      investigation takes place.
    


    
      The chapter begins by summarizing the ABM method and the approach of agent-based social simulation (ABSS), which
      has recently been applied by a number of criminological scholars in the study of crime events. Subsequently, we
      reiterate core principles of CPTED and the theoretical accounts that underpin them. We then briefly review how
      ABSS has been used to test several of these theoretical accounts and suggest that through extension of these
      models, a better understanding of the role that environments play in enabling, situating, contextualizing, and
      inhibiting crime events may be gained. We conclude by outlining two potential avenues of computational research
      in this vein: (1) the development of simulation experiments that explore formal models of offender behavior
      within infinitely observable and manipulable synthetic environments; and (2) the construction of explanatory
      models that seek to identify causally explicit accounts of core CPTED constructs, with the hope of increasing the
      specificity with which such mechanisms can be described and ultimately causally activated in practical
      applications.
    


    Agent-based models and bottom-up social science


    
      The ABM is a type of computational model that allows researchers to simulate the actions and interactions of
      individual system units, with the aim of investigating how micro-level system properties impact on macro-level
      system outcomes. While popular in a diverse range of fields, within the social sciences ABSS utilizes ABM in
      modelling the cognition, action, and interaction of situated decision makers and their impact on observable
      societal outcomes (Epstein 1999, 2008; Bonabeau 2002; Gilbert & Troitzsch 2005). This is accomplished by (1)
      constructing a formal model of the social system of interest using computational data structures and algorithms;
      and (2) running simulations using that model that examine how individual decision makers interact over time in a
      variety of circumstances, and the outcomes that emerge1 from those interactions.
      In this way, ABSS approaches societal phenomena from the bottom up – that is, as a result of numerous
      individual level interactions. This approach is distinct from much traditional social science that operates from
      the top down, inferring individual level mechanisms from observed aggregate phenomena.
    


    
      ABSS is made up of two key components: a population of agents and the environment within which they are situated.
      Agents constitute the individual decision makers of the system and commonly (although
      not exclusively) represent humans. These agents, like the real-world actors they aim to emulate, are autonomous,
      heterogeneous, and goal oriented. Following principles of object-oriented programming (OOP) (Rumbaugh et al.
      1991), each agent is represented as an instantiation2 of some agent template (or
      class, in OOP nomenclature). An agent template defines the data structures and algorithms that describe
      (1) characteristics of the individual (e.g., height, home location, place of work); (2) their current internal
      state (e.g., current position, accumulated wealth, knowledge of environment, social network); and (3) a series of
      behavioral algorithms that allow them to alter that state and the world around them in response to external
      (e.g., a change in lighting conditions or the detection of a new potential target) or internal (e.g., hunger or
      readiness to offend) stimuli.
    


    
      By modelling a population of actors, each represented as a unique instantiation of an agent template, agents can
      differ from one another in terms of their characteristics, internal states, and behaviors. This ability to
      capture unit heterogeneity offers considerable scope for modelling real world phenomena. Agents are also bestowed
      with behaviors that allow researchers to specify accounts of perception, reasoning, action, and interaction (both
      with other agents and environmental properties). In a model of consumer behavior, for example, agents might
      possess characteristics that define their preferences and buying power, and behaviors3 that allow them to identify, evaluate, and select products. Similarly, in a model of peer
      group development, agents might exhibit characteristics representing their political ideals and social
      preferences, and behaviors that allow them to form social ties with like-minded agents they encounter as a
      simulation progresses. A considerable number of different computational approaches for constructing agent
      behaviors exist. These range from simple condition–action rules that specify one or more prescribed actions to be
      carried out as response to particular stimuli, to complex, cognitively inspired action selection models that
      permit long-term planning and the construction of new behaviors (see Balke & Gilbert 2014 for a recent review
      of several different architectures). Most importantly, these behaviors allow researchers to bestow upon agents
      strategies for cognition and action that reflect theoretical propositions or empirical evidence and, in turn,
      assess the impacts of these strategies on the system as a whole.
    


    
      Within most social systems, such decision-making is an inherently situated process – in that one’s decision
      calculi operates and is realized in a tangible three-dimensional world. Thus, the other major component of ABSS
      is an environmental model within which agents act and interact with one another. Simulated or synthetic
      environments may take many different forms – dependent on the system of interest, the goal of creating a model of
      it, and the research questions its construction has been inspired by. To illustrate, ABSS often situates agents
      in environments that mirror Cartesian spaces, such as detailed street networks or floor plans of particular
      buildings. Conversely, an ABM of peer group formation might see agents interact in an abstract social space where
      spatial proximity is used as a proxy for political or social alignment.
    


    
      Significantly, it is the modelling of situated agent action and interaction that
      enables some real-world interactions to be more easily captured through ABM than they typically are through
      analytical models. To illustrate, agent behaviors can be constructed to operate in localized and bounded ways,
      such that an agent’s understanding of the world is restricted by previous experience or encounter and need not
      rely on unrealistic assumptions of actor knowledge that are implicit in traditional analytical models (e.g.,
      discrete choice modelling).
    


    
      ABSS thus permits researchers to formally model the interactions of heterogeneous, autonomous, situated decision
      makers. Furthermore, by modelling these interactions over time, ABSS provides means to explore the dynamical
      properties of social systems. Simulations enacted within ABM progress over repeated simulation cycles, at each
      cycle modelling the consecutive and accumulated action and interaction of individuals. Because of this, ABMs are
      ideally suited to study systems that contain parallel action, feedback loops, and endogenous processes that
      produce time-dependent outcomes such as phase transitions or tipping points. To illustrate, ABMs have been used
      to investigate how differing building designs can influence the dynamics of large numbers of pedestrians who are
      evacuated from facilities. These models simulate parallel actor navigation by many agents whose movement choices
      are interdependent and are capable of producing rapid changes in collective crowd behavior. The ability to model
      these dynamics has highlighted seemingly counter-intuitive solutions to existing problems, such as the
      positioning of an obstacle (e.g., a cylindrical column) in front of potential exits, which serves to split
      crowds, minimizing bottlenecks and maximizing exit throughput (Helbing et al. 2000).
    


    
      Epistemologically, the construction of ABM can often enhance our capacity to think about complex systems in
      several key ways. First, to construct a model of a particular system, we must be able to adequately specify that
      system, its constituent components, and the mechanisms we propose are operating at the individual level. Without
      this level of specificity, construction of a model is simply impossible. The process by which theoretical
      constructs are translated into model components is typically referred to as formalization and often highlights
      inconsistencies or incompleteness in existing theoretical accounts that are easily overlooked in non-formal
      models such as written or mental accounts. Here, it is important to note that while the construction of an ABSS
      requires formalization, such formalizations need only reflect current hypotheses – it is through simulation that
      the validity of competing accounts may be assessed in terms of explanatory capacity (see next section).
      Nevertheless, simply the notion of considering societal phenomena as the emergent outcome of multiple
      interdependent interactions of people and places – and the ensembles of perception, cognition, and action they
      make up – is both appropriate and illuminating. Moreover, the process of model construction is supportive of
      researchers and domain experts alike. Specifying synthetic environments, their properties, and the
      characteristics and behaviors of virtual actors that reside within them is an inherently intuitive process that
      asks, ‘How does this operate at the individual level?’, ‘What decisions do people make?’, ‘What factors influence
      those decisions, in what ways?’, etc. Consequently, the assumptions that underlie ABM
      can be informed, debated, understood, and criticized by a broad audience – all of which supports strong science.
    


    
      Next, when running simulations using a computational model, there is no limit to what can be observed. All model
      elements are, inherently, data structures of some kind. These structures can be observed and recorded at all
      scales. To illustrate, we can observe aggregate system outcomes – average commodity prices in a model of consumer
      behavior, hot spots of crime in a model of offending, and average fuel consumption in model of traffic
      congestion. Similarly, we might store detailed data describing individual events that make up these system
      properties (e.g., purchases, crimes, traffic collisions); or the internal state and behavioral logic that produce
      those individual events (e.g., the evaluation of competing products, the search for a viable target, route
      selection heuristics of individual drivers). Moreover, such system properties can be observed for all agents at
      every simulation cycle, creating expansive longitudinal data at a variety of scales that permit insight into the
      dynamical properties of systems typically well beyond the purview of traditional empirical study.
    


    
      By extension, once a model is constructed, it can be systematically manipulated in any way the researcher sees
      fit. Assuming a competent implementation, all model components can be enabled, disabled, replaced, and augmented
      at will. To illustrate, if one proposes that several decision calculi interact to produce a particular empirical
      regularity, agent behaviors can be manipulated to examine the individual and interdependent impacts of each
      calculus on model outcomes. To illustrate, environmental criminology proposes that potential offenders evaluate
      criminal opportunities in terms of their relative risks, rewards, and effort – an expected utility calculus. At
      the same time, the supply of opportunities offenders can apply this calculus to is dictated by movement decisions
      made when traversing the environment – a navigational calculus. Using ABM, we can examine how differing
      realizations of these calculi interact to produce various features of crime patterns, in turn assessing each in
      terms of its plausibility with respect to empirical crime data (see Birks et al. 2012, 2014). Similarly, to
      understand how environmental properties and configurations might influence proposed calculi, we can create vast
      quantities of simulation environments for our agents to traverse, each different from the next in systematic and
      meaningful ways. Thus, computational models provide an ideal platform to conduct stylized experiments that seek
      to understand how manipulations to behavioral (e.g., guardian capability) and environmental (e.g., urban
      morphology) configurations might influence one another and, in turn, system outcomes (e.g., crime rate, number of
      offender-target convergences, etc.).
    


    Micro-specifications and macro-outcomes


    
      Using ABSS, researchers observe how virtual actors instantiated within some hypothetical scenario might produce
      particular social phenomena. It is in this way that ABSS acts as a platform for formalized thought
      experimentation, where the aggregate ramifications of proposed behavioral and situational configurations can be
      estimated, and, where data are available, compared with those observed in reality. In
      making such comparisons, ABMs furnish researchers with the means to assess the explanatory capacity of proposed
      behavioral models in accounting for known system outcomes (Epstein 1999) and allow researchers to ascertain under
      what configurations particular outcomes can and cannot arise. Here, the link between the agent’s specified
      behavior and the relevant social science theory is crucial. As Epstein explains, when analyzing the results of
      ABMs, it is important to consider
    


    
      
        [whether] the hypothesized microspecification suffice to generate the observed phenomenon…? The answer may be
        yes and, crucially, it may be no. Indeed, it is precisely the latter possibility – empirical falsifiability –
        that qualifies the agent-based computational model as a scientific instrument.
      


      
        (Epstein 1999, pp. 45–46)
      

    


    
      A classical and illustrative example of ABSS is the research conducted by Thomas Schelling on patterns of
      segregation (Schelling 1971). While Schelling did not employ a computational model, the experiments he performed
      wholly embody the concepts of ABSS – examining the macro-level patterns that could emerge from numerous
      micro-level interactions between autonomous agents. Schelling’s thought experiment envisioned a world inhabited
      by two types of households. Representing this environment as a two-dimensional grid, households were initially
      positioned at random, leaving 10% of cells unoccupied. At each cycle of the model, a household was selected at
      random; if that household had four or more neighbors of the same type in its eight immediately adjacent cells, it
      was considered content and performed no action. If, alternatively, it had fewer than four like neighbors, it was
      said to be unhappy and moved to a randomly selected unoccupied cell. Following these simple rules, the experiment
      was run over numerous cycles and the output macro-patterns of household distribution observed. Over a relatively
      short number of cycles, the model demonstrated that high degrees of segregation could emerge from this simple and
      seemingly inclusive desire for neighborhood integration (see Figure
      6.1).
    


    
      Most importantly, the results of Schelling’s models demonstrated that tractable individual-level decisions could
      produce counter-intuitive aggregate outcomes. This encouraged people to think differently about what factors
      might influence the emergence of segregated neighborhoods, challenging the assumption that segregation was the
      by-product of high levels of discrimination and demonstrating that the segregation
      phenomenon could persist even when households preferred predominantly integrated neighborhoods.
    


    
      [image: Image]

      
        Figure 6.1 Emergence of a
        segregated world
      

    


    
      Schelling’s landmark research illustrates well how ABSS provides a unique approach by which to understand
      observed societal outcomes. The significance of this approach is explained by Epstein:
    


    
      
        even perfect knowledge of individual decision rules does not always allow us to predict macroscopic structure.
        We get macro-surprises despite complete micro-knowledge. [ABMs] allow us to study the micro-to-macro mapping.
        It is obviously essential to begin with solid foundations regarding individual behavior, and behavioral
        research is closing in on these. However, we will still need techniques for ‘projecting up’ to the macro level
        from there (particularly for spatially-distributed systems of heterogeneous individuals). Agent modeling offers
        behavioral social science a powerful way to do that.
      


      
        (1999, p. 48)
      

    


    
      Importantly, ABSS does not seek to mirror reality, instead pursuing abstraction to a degree that reduces
      complexity and increases parsimony without oversimplification and without compromising understanding of the
      target system. Once formalized, ABSS permits a systematic estimation of downstream aggregate impacts of proposed
      individual-level mechanisms. Through this process, ABSS provides us with the means to assess if proposed system
      interactions are indeed sufficient to generate known outcomes.
    


    
      A point of considerable note here is that while ABSS provides novel means to demonstrate that particular
      individual-level hypotheses are sufficient to generate known aggregate outcomes, they cannot assess the necessity
      of such explanations. Put simply, there may be many system input states that result in a given output state (this
      observation is sometimes referred to as the equifinality problem; Bertalanffy 1968). Nevertheless, ABSS provide a
      petri dish of sorts for social scientists, a platform in which fundamental relationships between individual
      action, environmental configuration, and societal phenomena can be explored free from logistical, ethical, and
      financial constraints. For these reasons, in recent years ABSSs have gained considerable attention within a
      number of social sciences, with advocates suggesting that the approach offers a natural methodology for studying
      the dynamics that characterize complex human systems (Bonabeau 2002), of which crime events are clearly one of
      many outputs. With this in mind, and to continue to explore the potential value of ABSS for developing the
      implementation of design-based strategies to reduce crime, the next section of this chapter examines the
      theoretical underpinnings of CPTED.
    


    Environmental criminology and opportunity-based explanations of crime


    
      Environmental criminology is the study of crime events and patterns and, in particular, the proximal
      circumstances that influence their occurrence. Three theoretical perspectives have
      heavily influenced current understanding within this field: the routine activity approach (Cohen & Felson,
      1979), the rational choice perspective (Cornish & Clarke 1986), and crime pattern theory (Brantingham &
      Brantingham 1993a, 1993b). Often collectively described as the opportunity theories (Felson & Clarke
      1998), these perspectives provide mutually supportive accounts of the criminal event (Clarke & Felson 1993),
      and as a result, much place- and event-focused crime research has taken a unified approach to their application,
      each describing a different component of the crime commission process. The rational choice perspective focuses on
      the decision-making process of the offender; the routine activity approach provides the framework from which
      hangs the backcloth of choices; and crime pattern theory considers how the environment around us shapes the
      distributions of offenders and opportunities for offending, and consequently where and when such choices take
      place.
    


    
      Such compatibility is indeed evident, as many of the concepts described by the theories draw upon, and are
      influenced by, one another. The rational choice perspective, for instance, describes the decision process by
      which offenders select suitable criminal opportunities to exploit. While such a process is not explicitly
      spatial, the spatial and temporal characteristics of potential criminal opportunities undoubtedly impact on both
      the availability and suitability of offending choices presented to the motivated offender. Similarly, while the
      routine activity approach predominantly discusses the macro-level ramifications of changes to societal activity
      patterns, such activity patterns are the aggregation of multiple individual activities and encounters.
      Furthermore, it is these aggregated patterns of activity, and the mechanisms by which they are shaped by a
      dynamical environmental backcloth, that are discussed throughout Brantingham and Brantingham’s development of
      crime pattern theory (1981, 1993a, 1993b).
    


    Crime Prevention Through Environmental Design


    
      Informed by these theoretical depictions of the crime event and associated empirical studies, CPTED is an
      established field of practice that seeks to reduce fear of, opportunities for, and the occurrence of crime
      through the effective design of places (Cozens & Love 2015). CPTED aims to achieve these goals by
      manipulating those proximal and situational cues that excite and inhibit those who exploit criminal
      opportunities. Successful CPTED relies on a thorough understanding of these cues, their causal effects on
      potential offenders and crime preventers, and, given its focus on urban morphologies, the role that the everyday
      environment plays in distributing and contextualizing them.
    


    
      For the purposes of clarity, here we briefly reiterate the guiding principles (recently reviewed by Armitage
      2014) that inform current CPTED practice:
    


    
      	1 Defensible space. First proposed by Newman (1973), this principle focuses on the design of urban
      morphologies that aid legitimate users in protecting a space by keeping out non-legitimate users – typically by
      manipulating its physical features.


      	2 Territoriality. Closely related to defensible space, this design
      principle seeks to develop urban morphologies that promote the legitimate users’ ownership, responsibility, and
      motivations to protect localities and control the activities that take place within them.


      	3 Access control. Implementing urban morphologies that simultaneously inhibit offender’s ‘access,
      egress, and through movement’ (Armitage 2014, p. 7) to specific facilities while also promoting access to
      legitimate users.


      	4 Surveillance. Linked to territoriality and defensibility, the intent of this principle is to use
      effective design to promote a wide range of actor’s abilities to recognize (in either a formal and informal way)
      and respond to suspicious or undesirable behavior observed at a specific locality.


      	5 Target hardening. Also linked to earlier principles, this design element aims to make particular
      targets more resistant to penetration by offenders through the use of physical structures such as walls, gates,
      and door locks.


      	6 Image, management, and maintenance. Related to the ‘Broken Windows’ concept (Wilson & Kelling
      1982), this design objective promotes an image and management style of urban morphologies that enhances
      confidence, security, and ownership of legitimate users.


      	7 Legitimate activity support. Closely related to the principle of (informal) surveillance, the intent
      of this principle is to promote routine legitimate use of urban morphologies to collectively reduce potential
      opportunities for crime as a consequence of increased informal guardianship.

    


    CPTED in practice: potential reasons for variable implementation results


    
      Recent research has sought to synthesize findings of a wide range of CPTED studies (e.g., Armitage 2014; Cozens
      & Love 2015; Reynald 2010). To this end, Armitage (2014) sets outs the evidence base supporting CPTED
      principles of physical security, surveillance, movement control, location management and maintenance, and
      defensible space as effective crime prevention techniques that have accomplished crime reductions across a range
      of contexts. Yet it has also been argued that the status of CPTED for crime prevention remains inconclusive, in
      part because of the variation in the way that key terms are defined and applied and the manner in which CPTED
      interventions are evaluated (Cozens & Love 2015; Monchuk 2016; Reynald 2015; Taylor 2002).
    


    
      Armitage (2014), for example, notes that the impact of these CPTED approaches has been found to vary dramatically
      across differing contexts. This variability poses a significant problem when seeking to determine the net impact
      of CPTED, and importantly the generalizability of the principles that underlie it. Similarly, Reynald (2010)
      discusses the mixed implementation results for CPTED and proposes that possible explanations for the
      inconclusive, inconsistent nature of these findings include theoretical and conceptual ambiguity and confusion,
      on the one hand (as discussed by Reynald & Elffers 2009), and the ineffective results of ‘cookbook copying’
      of CPTED principles without paying sufficient attention to the contextual variations
      (e.g., crime type, temporal and geographic location) that will necessarily influence how effective CPTED
      solutions are likely to be in reducing particular crime problems (Ekblom 2011), on the other.
    


    
      Reynald (2010) also critiques the limited evaluations that have been undertaken into surveillance (natural,
      formal/organized, or mechanical), suggesting that the delineation between potential for natural/informal
      surveillance and the extent to which these opportunities are actually taken up by residents are often neglected.
      Similarly, focusing on the concept of territoriality, Ekblom (2011) discusses fundamental issues associated with
      its current inadequate definition within the field, which Reynald (2010, p. 73) suggests may in part be because
      the concept of territoriality ‘attempts to encapsulate too many components’, without specification of the
      necessary and sufficient elements of territoriality, nor the cumulative, interactive implications of implementing
      multiple components of territoriality in parallel.
    


    
      These issues are perhaps further complicated by Cozens and Love’s (2015, p. 9) position that, ‘CPTED is about
      reducing crime, fear of crime and improving quality of life’. In such a broad sense, with the absence of
      specificity about crime type, sources of fear, and how to measure or improve quality of life, it is very
      difficult to connect these objectives to crime prevention mechanisms and to evaluate the impact of any
      interventions. Ekblom highlights this point when discussing target hardening, suggesting that
    


    
      
        it’s not always clear what the target actually is. Consider two houses: one is broken into and burgled – here
        the target is the cash and valuables within. The other has its windows broken – here the target may be the
        windows themselves, if vandalism for ‘fun’ is involved; or the people inside, if this is an intimidatory
        attack.
      


      
        (2011, p. 13)
      

    


    
      Building on this criticism, Reynald has made similar comments relating to the principles of defensible space. As
      Reynald (2015, p. 82) explains, ‘the critical void in our understandings about CPTED and defensible space … is
      what factors facilitate guardianship action when physical design features are optimal’. Furthermore, when
      examining territoriality, the theoretical imprecision likely goes a long way towards explaining the inconsistent
      empirical CPTED findings, which are influenced by the way the dimensions of territoriality are operationalized
      and measured (e.g., real barriers, symbolic barriers, signs of ownership, etc.). These imprecise definitions of
      territoriality result in a lack of specificity about how to implement territoriality for crime prevention (Ekblom
      2011; Reynald 2010, 2015).
    


    
      Again, this lack of definitional clarity is exacerbated by the inconsistent findings across research into the
      impact of territoriality for crime (as discussed by Reynald 2010, p. 73). Furthermore, it is also unclear the
      extent to which territoriality impacts on crimes other than residential burglary. In combination, these findings led Reynald to identify two high-level issues for critical evaluation of CPTED, which
      were
    


    
      
        1) different elements of territoriality may differ in their effectiveness in different contexts; and 2)
        territoriality and other CPTED concepts may differ in their effectiveness depending on the type of crime in
        focus.
      


      
        (2010, p. 74)
      

    


    
      In sum, such criticisms are emblematic of a core problem – that while there is clear evidence that environmental
      design can be leveraged to reduce crime, our understanding of the causal mechanisms by which such reduction do or
      do not come about is severely lacking. Here, in the spirit of this volume, and with a hope of contributing to
      these discussions, we propose two key interconnected weaknesses that currently undermine development of a
      causally explicit account of environmental design and crime:
    


    
      	1 Strong empirical enquiry in the field of CPTED is exceptionally difficult to undertake at necessary scales.
      Put simply, we cannot systematically manipulate nor sufficiently observe the crime-environment interaction to the
      degree that would be desirable to make generalizable causal inference.


      	2 The core principles of CPTED have become overly vague. This, we propose, is a direct consequence of the
      prior problem – such that difficulties associated with experimentation dictate an inability to test and refine
      hypotheses that causally link environmental design and crime. This, in turn, has resulted in ‘feature creep’
      whereby greater numbers of inherently plausible constructs/explanations/rationale are increasingly included in
      core concepts but cannot be tested, refined, dismissed, or succeeded.

    


    
      In what follows, we propose that the ABM may provide innovative means to help overcome these two problems.
      However, before we do so – in order to provide context – we outline the contribution ABMs have already made to
      analysis and understanding of the opportunity theories outlined, above.
    


    Computational environmental criminology


    
      The aforementioned overlap among the opportunity theories’ depiction of crime events is an appropriate reflection
      of the interconnected nature of the phenomena being studied. The spatial, temporal, and functional distribution
      of crime opportunities and events are undoubtedly the direct result of countless micro-level actions and
      interactions between multiple situated actors who are connected at multiple scales and whose actions are
      interdependent. Described as such, crime events and patterns are the output of a complex system encompassing
      potential offenders, victims, crime controllers, and the dynamic environment in which they are situated (Birks et
      al. 2012).
    


    
      Unfortunately, understanding this complex system and identifying the causal mechanisms
      that underlie it is a difficult task for several reasons. First, wide-scale observation of those actions and
      interactions significant to the crime event is rare. Ethnographic studies of offenders and other crime event
      actors have undoubtedly provided insightful accounts of individual level decision-making (see for instance
      Bennett & Wright 1984; Rengert & Wasilchick 1985). Similarly, the field of environmental criminology has
      identified a wealth of consistent empirical regularities of crime. However, neither provides the necessary means
      to unmask the divide that exists between these distinct strata – that is, how individual behaviors and settings
      translate into observable aggregate patterns of crime commission and prevention. Second, suitably generalizable
      experimental findings that attempt to tease out causal factors linking individual behavior, environmental
      context, crime events, and patterns are on the whole logistically infeasible, especially in those scenarios where
      it is proposed that large-scale urban morphology impacts on crime. Third, where post-hoc empirical studies
      linking crime and environmental morphology are undertaken, they do little to identify the causal mechanisms by
      which crime events are impacted. Indeed, where tests of opportunity theories are conducted, they are done so
      using aggregate data, which are undoubtedly incompatible with tests of hypotheses describing individual behavior
      (Eck 1995). In sum, then, traditional analytical frameworks struggle to capture the complex web of situated,
      interacting mechanisms which likely influence where, when, how, and by whom crimes are perpetrated or prevented.
      For these reasons, the opportunity theories are difficult to test empirically.
    


    
      In recent years, a number of criminology scholars have begun to explore the applicability of the ABM method in
      addressing these problems (Brantingham & Brantingham 2004; Groff 2007, 2008; Birks et al. 2008, 2012, 2014;
      Brantingham et al. 2008; Malleson et al. 2009, 2010a, 2010b; Wang et al. 2008). ABSSs in this field are typically
      applied in an attempt to capture the situated spatio-temporal interactions of potential offenders, victims, and
      crime controllers described above. These models have taken a wide range of approaches in modelling such
      interactions and have sought to address a range of research questions and, in doing so, reflect a groundswell of
      interdisciplinary criminology which offers considerable promise in understanding the causal properties of crime
      events and patterns.
    


    
      To illustrate, Groff (2007, 2008) presents a theoretically informed model of street robbery interactions situated
      in an synthetic realization of the Seattle street network. The model is used to explore the validity of a core
      assertion of the routine activity approach – as time spent away from home increases, so does the likelihood of
      victimization (Cohen & Felson 1979). Groff’s model produces outcomes congruent with those predicted by
      theory, demonstrating that ABMs can be used to assess the internal consistency of theoretical accounts.
    


    
      Similarly, Birks et al. (2012, 2014) use an ABSS to assess if mechanisms of movement, target selection, and
      learning derived from the routine activity approach, rational choice perspective, and crime pattern theory are
      sufficient to explain several commonly observed patterns of both interpersonal and
      property victimization. Birks et al. demonstrate that agents situated within an abstract urban environment and
      operating according to core assertions of the opportunity theories are capable of generating several commonly
      observed patterns of crime, including spatial concentration, repeat victimization, and the distance-decay
      observed when tracking offenders’ journeys to crime.
    


    
      By formalizing theory that describes crime event actor perception, cognition, and action within an ABM, these
      models enable the explanatory capacity of such propositions to be tested, both individually and in combination.
      In doing so, both studies construct a computational laboratory such that the presence or absence of proposed
      actor behaviors can be systemically manipulated through a series of theoretical switches (Axtell et al.
      1996) that alter agent behavior. In taking this approach, the impacts of both individual and interdependent
      behavioral configurations can be quantified by examining model outcomes that result under a range of behavioral
      conditions. Put simply, these models provide a means to answer the questions ‘if people did act this way, what
      would crime patterns look like? And do such patterns resemble those we observe empirically?’ In answering these
      questions, we are able to assess if our micro theories are indeed viable explanations of the macro phenomena we
      observe through traditional empirical enquiry; and, in turn, utilize ABM to assess the explanatory capacity of
      criminological theory.
    


    
      Clearly, the ability to isolate and examine the impact of multiple interconnected mechanisms is beyond
      traditional empirical study. And while such experiments do not seek to replace empirical enquiry, they do permit
      fundamental systemization and interrogation of the informal models that represent our theories of crime. These
      studies also demonstrate the primary requirements of any such investigation: (1) the explicit formalization of
      theory as an account of individual cognition, action, and interaction; (2) a formalized model of the environment
      within which such processes take place, and through which they are influenced (see Ekblom this volume); and (3)
      one or more aggregate outcomes against which the explanatory validity of such accounts may be assessed (Birks
      & Elffers 2014). Without established theory and some consistent empirical results, it would not have been
      possible to implement ABMs in this manner.
    


    
      Assessing the veracity of theoretical constructs proposed by environmental criminology – those that CPTED seeks
      to leverage – and the efficacy of CPTED are highly interrelated fields of study. The opportunity theories propose
      a wide range of hypotheses that link the interactions of individuals and their environment and, in turn, observed
      patterns of crime. Similarly, CPTED describes relationships between urban morphology and crime risk that are
      informed by these and other hypothesized accounts of criminal events. Given that use of ABMs, to date, has
      demonstrated utility in developing the opportunity theory framework, it is ostensibly valid to hypothesize that
      similar benefits might result from applying this modelling approach to CPTED. We now explore this idea in more
      detail.
    


    Computational CPTED


    
      In considering the potential role that ABM might play in advancing both theory and application of CPTED, it is
      worth restating Reynald’s position that
    


    
      
        what is required at this stage of CPTEDs development is the systematic evaluation of each of its components
        separately, in the first instance, and then in concert. In order to achieve this, and particularly in light of
        the inconclusive findings related to CPTED concepts, it seems necessary to dissect each component into its
        salient dimensions, and measure the effect of each of these dimensions, both on encouraging various types of
        crime prevention action and on reducing various types of crime.
      


      
        (2010, p. 79)
      

    


    
      This position aligns well with Epstein’s depiction of ABM:
    


    
      
        Agent-based modellers do not insist that everything be studied all at once. The claim is that the new
        techniques allow us to transcend certain artificial boundaries that may limit our insight.
      


      
        (1999, p. 47)
      

    


    
      With respect to CPTED, here we do not propose that more complex theorizing is necessarily required. Instead, we
      suggest that ABM may offer researchers a new means to overcome some of the shortcomings of CPTED by enabling
      construction of crime-environment laboratories that (1) enforce formalization of CPTED – in service of an
      ontology of core concepts and their causal interrelationships; and (2) enable experimentation not encumbered by
      logistical constraints inherent in empirical studies of crime events and environmental morphology.
    


    A dual model for the development of computational CPTED


    
      With these issues in mind, and returning to the two core problems discussed above, the remainder of this chapter
      outlines a dual model of research aimed at emboldening a new field of computational CPTED by (1) providing a
      platform through which simulated environments can be used to conduct experiments free from the logistical
      constraints of traditional empirical enquiry; and (2) providing the means to hypothesize, formalize, test, and
      refine core CPTED principles and explore the lower order interactions that might give rise to them.
    


    Tranche 1: mechanistic models of environmental design and crime


    
      Our first proposed area of research seeks to harness ABMs to model, manipulate, and observe large numbers of
      synthetic environments in service of simulation experiments that are inaccessible to traditional empirical
      methods. Importantly, this approach is suited to those CPTED principles that are relatively well understood with respect to the propositions of environmental criminology, and for which
      mechanistic computational models of criminal activity have been, or conceivably can be, developed. Using such
      models, we propose that experiments be performed whereby systematic manipulations to simulation environments are
      carried out and the resulting patterns of crime commission, prevention, and all associated interaction analyzed.
      In conducting such research, we suggest that simulated environments provide a sub-optimal, yet significantly more
      accessible, analogue to real-world environments.
    


    
      A number of scholars have developed ABMs of crime commission and prevention processes that have produced outcomes
      compatible with both predictions derived from theory and a range of empirical regularities. In particular, these
      models have utilized a range of digitized environments, including both real-world locations derived from GIS data
      (Groff 2007, 2008, Malleson et al. 2009, 2010a) and abstract ‘representative’ localities (Wang et al. 2008; Birks
      et al. 2012, 2014) within which virtual offenders, victims, and crime preventers are situated. By extending these
      models to quantify the impact of systematic manipulations to these digitized environments, we propose significant
      insight may be gained into a number of fundamental CPTED quandaries. Interestingly, this approach is contrary to
      most efforts within the field of computational criminology, which to date have largely concentrated on
      manipulations to offender behavioral models, not the environmental context within which those behavioral models
      operate. As such, our proposed approach bears a strong resemblance to research conducted outside the field of
      criminology concerning pedestrian dynamics and facility design (see for instance Helbing et al. 2000).
    


    
      To illustrate, we now briefly describe ongoing research undertaken by the authors and colleagues (Birks &
      Davies 2017) that seeks to construct and utilize such an environmental test-bed, and in turn, quantify the likely
      impacts of street network connectivity on informal guardianship and property victimization risk. There is
      considerable debate among environmental criminologists and those engaged in CPTED concerning the relationship
      between road structure and crime risk. Two opposing hypotheses dominate this discourse (for a thorough summary of
      conventional evidence on this controversy see Armitage 2013). The ‘eyes on the street’ hypothesis (Jacobs 1961)
      proposes that more permeable street networks (i.e., those with more through-connections) facilitate the flow of
      people through places, increasing the supply of potential guardians and consequently decreasing levels of
      victimization. By contrast, the ‘defensible space’ hypothesis (Newman 1973) proposes that street networks with
      less permeability minimize crime risk by reducing through traffic of potential offenders, limiting their
      awareness of viable criminal opportunities and promoting locals’ abilities to recognize and respond to outsiders
      and potential wrong-doers.
    


    
      Informed by key propositions of crime pattern theory and the routine activity approach, these hypotheses contrast
      differing effects of road network morphology on victim–offender–guardian convergences. From a CPTED perspective,
      these hypotheses also draw heavily on principles of surveillance and activity support (in the former) and
      defensible space and territoriality (in the latter). Understanding the validity of
      these hypotheses has clear and significant implications for urban planning. If the ‘eyes on the street’
      explanation is supported, planners should maximize permeability of newly designed street networks in order to
      reduce risk. Permeability is one of the hallmarks of the new urbanism school of design that has been widely
      adopted in the UK and Australia. However, if, as a number of studies have shown, Newman’s concept of ‘defensible
      space’ more appropriately reflects the impact of street connectivity, urban design that seeks to minimize harms
      associated with crime should favor less permeable street configurations.
    


    
      Testing these hypotheses empirically is problematic due to a range of widely acknowledged constraints. To the
      best of the authors’ knowledge, no experimental studies have been performed to investigate these rival
      explanations. Instead, logistical constraints dictate that research relies on post-hoc descriptive or
      correlational analyses of street network/segment properties and crime occurrence. Such analyses cannot account
      for actual patterns of offender-, victim-, and guardian-activity across studied street networks. Yet it is these
      patterns of activity and cognition that are the fundamental generators of observed patterns of crime commission
      and prevention, and in excluding them we risk obfuscating key driving factors in the relationship between road
      structure and crime risk. Moreover, most studies do not account for the clustered nature of data and struggle to
      separate the influences of street network permeability from other potentially significant explanatory factors
      such as social structure and affluence (see Johnson and Bowers (2010) and Davies and Johnson (2015) for notable
      attempts to overcome these problems).
    


    
      Here we briefly describe a computational model devised to overcome some of these issues and explore the
      relationship between road structure and crime risk. To accomplish this goal, the model is constructed such that a
      series of simulated environments are populated with theoretically informed and empirically plausible agents who
      represent potential offenders, victims, and guardians. Through the systematic manipulation of road network
      configurations, it is then possible to recreate, albeit computationally, experimental studies that estimate the
      impact of street network characteristics such as permeability on victim–offender–guardian convergences and
      subsequent patterns of crime commission and prevention.
    


    
      Drawing on the strengths of ABM discussed previously, these experiments provide detailed longitudinal data
      concerning each street segment in the network; its connectivity relative to the rest of the network; usage (and
      awareness) by offenders, victims, and guardians; and details of all victim–offender and victim–offender–guardian
      convergences and interactions. This type of research seeks to overcome the problems associated with generating
      generalizable inferences concerning environmental morphology and crime risk by providing the researcher with an
      environment that is infinitely configurable and observable. It is also important to note here that the validity
      of such models is supported by the fact that the mechanisms and stimuli of interest – activity patterns,
      navigational heuristics, and road structure – are relatively well understood and the causal chain that links them
      is for the most part easily observable; i.e., the morphology of the street network directly dictates the route by
      which individuals navigate from one location to another, and in turn who, where, and when individuals can and
      cannot converge with one another. Moreover, because such interactions have previously
      been modelled (as discussed above), a series of aggregate outputs that emerge from them are also known, which in
      turn can be used to validate models of behavior before environmental manipulations are carried out.
    


    
      As illustrated above, this first area of research is already ongoing. Looking forward, we can think of a range of
      other important studies to which this approach is likely well suited. From a physical landscape perspective, it
      would be possible to examine a range of factors at both macro (e.g., land usage heterogeneity) and micro (e.g.,
      alleyway closures) scales. From a guardianship and surveillance perspective, it would also be possible to create
      models where the visual fields of the agents (offenders, victims, or guardians) can be manipulated and in turn
      the impact of varying street frontage configurations examined. Furthermore, other aspects of environmental form
      (e.g., distance between houses, population density) could be manipulated, with the aim of better understanding
      observed disparities between areas where empirical CPTED research has been undertaken.
    


    
      Again, the results of experiments using these relatively simplistic models do not purport to predict patterns of
      crime in any particular locality. Instead, they aim to inform fundamental understandings of the relationships
      between key environmental features and crime commission and prevention processes. Findings from these types of
      experiments aim to enhance the clarity of existing theory underpinning CPTED, inform the prospective design of
      new empirical studies of the crime–environment interaction, and, ultimately, support the intelligent design of
      urban areas.
    


    Tranche 2: identifying generative primitives for CPTED


    
      The second avenue of research we propose is the construction of explanatory computational models that aim to
      identify generative explanations of existing CPTED principles. Here, we envisage the development of exploratory
      ABMs that seek to increase our understanding of CPTED principles by conceptualizing them as the emergent
      properties of some configuration of lower order interactions4 To this end, we
      propose research be conducted to ascertain if ABMs can be used to identify configurations of basic environmental
      properties that, in interaction with each other and with offenders’ and legitimate users’ behavioral,
      motivational, and emotional tendencies, are sufficient to ‘grow’ or generate agent–place interactions that
      characterize key CPTED principles such as territoriality or surveillance.
    


    
      Accomplishing this goal requires formalization of behaviors and mechanisms proposed sufficient to embody each
      specific CPTED principle being examined. Drawing on empirical findings, we might, for instance, hypothesize that
      territoriality results from behaviors encompassing both location- and individual-dependent responses to other
      agents: the development of a mental model of one’s ‘home turf’ in which behavioral infractions are more easily
      recognized and more readily challenged. In addition, we might envisage meso-level processes by which the
      territorial actions or inactions of other agents within some recognized locality further excites or inhibits
      other agents’ abilities, thus self-reinforcing patterns of collective territoriality.
      In generating such hypotheses, we ask if an individual (in the real world or in our model) exhibits
      territoriality, how do we expect them to behave, and under what circumstances do we propose this behavior comes
      about? Here such models may require more cognitively nuanced architectures, such as the belief–desire–intention
      (BDI) architecture (Rao & Georgeff 1995) being used in other areas of cognitive science. In combination, this
      type of research may have the potential to better formalize and explore the validity of existing CPTED concepts
      that are not as easily linked to explicit principles of environmental criminology and, where appropriate,
      discover new primitives for CPTED derived from simulation experimentation.
    


    
      Once a configuration of interdependent built environmental properties and individual behaviors constituting some
      CPTED principle have been proposed and formalized, we should then seek, through simulation, to explore the
      aggregate outcomes generated as a result of these micro-specifications. Again, it is through use of the model
      that the viability of these hypotheses in explaining observable phenomena be assessed. Importantly, however, such
      a model also requires that researchers specify the outcomes they propose such mechanisms are capable of
      explaining. In doing so, models can be validated against a range of ground truths, from common sense (that is, do
      these outcomes seem broadly compatible with common sense?), through stylized empirical findings (do these
      outcomes exhibit empirical regularities of crime such as spatial concentration, repeat victimization, etc.?), and
      ultimately to specific empirical findings (those derived from traditional studies carried out in particular
      contexts).
    


    
      Finally, it is important to acknowledge that while the ultimate goal of these approaches is undoubtedly the
      construction of a predictive model of environmental design and crime, such a goal is unlikely to be met anytime
      in the near future. However, irrespective of our ability to develop such a model, we propose there is much to be
      gained from the processes involved in envisaging, designing, and developing computational models sufficient to
      explain the diverse outcomes that result from the interaction of environmental morphology, cognition, and action.
    


    Conclusion


    
      We acknowledge that this chapter has likely created more questions than it has answered – this is unfortunate,
      but necessary. While there is clear evidence that environmental design influences crime, understanding that
      influence at a considerably more mechanistic level is required if CPTED is to be leveraged in a way that will
      most effectively inform environmental design. The impediments to this progress we have proposed are twofold – a
      general conceptual vagueness in the definition of CPTED and the difficulties associated with observing and
      controlling real environments which might provide means to overcome that vagueness – and a host of downstream
      impacts that result from these fundamental obstacles.
    


    
      Throughout this chapter, we have also highlighted how theoretically informed and empirically validated
      computational models comprising simulated environments and actors can be used to
      explore fundamental relationships between individual cognition, action, environmental context, and system
      outcomes, proposing ultimately that such an approach may support CPTED in several ways. This work is undoubtedly
      in its infancy – and there is much to be done. First, in developing an appropriate ontology of CPTED’s
      constituent components (see Ekblom, this volume, for an important first step in this direction), second in
      assessing the viability of leveraging such an ontology to construct computational models, and third in selecting
      and approaching important research problems that such models may help to solve. If nothing else, we hope that
      this chapter has provided a new and thought-provoking perspective on the significant quandaries that face CPTED.
    


    
      As a final thought, it is it important to note that ABMs are but one of a broad, and increasingly large, range of
      research tools available to the CPTED researcher and practitioner. It is only through the broad application of
      this toolkit that some of CPTED’s existing frailties can be overcome. Ultimately, it seems that what is important
      (as other authors have said) is a systematic description of the causal mechanisms by which environmental
      criminology or CPTED theoreticians propose concepts such as territoriality come about. While the construction of
      such an account will be a difficult task, it is one that must be undertaken if we are to capitalize on the
      proactive design of spaces and places to promote safety and reduce crime. It is our hope that recent expansions
      in the field of computational criminology will soon support such efforts.
    


    
      Notes


      
        1 Here we use the word emerge in the utilitarian spirit of Epstein 1999 –
        that is, to simply describe higher order outcomes that result from lower order interaction.
      


      
        2 In computer science, the term instantiation refers to the realization of an
        object / entity from some abstract template – commonly referred to as a class. For example, Fido – a
        4-year-old, small, brown, amenable terrier – would be a single instantiation of a broader dog class.
      


      
        3 Note that within ABM such behaviors can reflect either externalized (e.g.,
        walking, consuming, hiding, etc.) or internalized (e.g., perceiving, evaluating, learning, etc.) activities.
      


      
        4 Here, it should be noted that the term emergence is simply used to describe
        higher order functionalities or properties that result from ensembles of lower order interactions. To
        illustrate, the flocking of birds is the result of two simple behaviors exhibited by individual birds – (1)
        stay close (but not too close) to one’s nearest neighbors; and (2) avoid predators. The same may also be said
        of stock market crashes and bubbles that emerge as a result of the individual but interdependent actions of
        thousands of self-interested parties.
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7  Simulation of dependencies between armed response vehicles and CPTED measures in counter-terrorism resource allocation

Hervé Borrion, Octavian Ciprian Bordeanu and Sonia Toubaline

Background

Protecting citizens against vehicle and knife attacks

In the last five years, a growing number of attacks have been conducted on European soil with unsophisticated weapons, especially vehicles and knives (Europol, 2017). Compared with explosive attacks, they have required relatively little effort to plan and prepare, making it difficult for security services to disrupt them ahead of their execution. Many of them have been attributed to so-called lone actors, a term that refers to single individuals who could have been previously affiliated with a terrorist organisation (Spaaij, 2010), pairs of individuals who act together as ‘isolated dyads’ (Gill et al., 2014) or ‘wolf packs’ consisting of up to four ideological offenders (Capellan, 2015). While there is still some uncertainty about the level of support and ties perpetrators have had with other terrorist operatives or networks, the change in terrorist modus operandi is evident (Schuurman et al., 2017).

In the face of new and evolving threats, it is common for authorities, policy- makers, law-enforcement officers and place managers to review and adapt security arrangements (Lord Harris, 2016). At every level of government, those responsible for securing public spaces are confronted with two critical questions: how much should be invested in security? and what security measures should be adopted? Answering these questions can be difficult, as it requires assessing and comparing potential interventions, a challenge compounded by the number and diverse nature of the security measures that could be deployed. To cite a few, these include security education in public and corporate settings (Run–Hide–Tell), overt/covert surveillance technology (Closed-Circuit Television, Automatic Number Plate Recognition), weapon detection systems (metal detector, X-ray scanners), security personnel (ARVs and private security guards) and target hardening features (bollards and barriers) (Borrion et al., 2014).

Already a number of measures have been deployed in our cities that aim at reducing terrorism risk through preventing offenders from performing potentially harmful actions or reducing the consequences of their actions. Among those, police and military personnel represent a major component of contemporary security strategies. On many occasions, terrorists have been neutralised by police (Parodi and Cinelli, 2016; Macfarlane, Smith-Spark, and Goehler, 2017; The Telegraph, 2017). However, the capacity of law enforcement officers to stop a vehicle attack in progress is very limited, especially in countries where they are not armed. Besides, police are not the only possible actors, and attacks have been disrupted by others. In 2005, it was the action of a private security guard at the Stade de France that prevented an explosion inside the French football stadium. Similarly, civilian staff or members of the public can be instrumental in disrupting attacks, alerting others of the dangers or giving shelter to people (Buncombe, 2015; Chrisafis, 2015; Watson et al. (2017); Tripathi et al., 2017).

Besides police personnel, measures of Crime Prevention Through Environmental Design (CPTED) are also used to prevent offenders from performing harmful actions or reducing the number of casualties and the amount of damage and business disruption (Borrion and Koch, 2018; Ekblom, 2011). Physical obstacles, especially barriers and bollards, have been deployed in many places in response to the rise in vehicle attacks. Following the attack in Westminster, security barriers have been installed on several bridges in London (Forster, 2017). To prevent attacks, trees and plant pots with bulky planters have been preferred over concrete barriers in Florence and Rome (Yalcinkaya, 2017).

Resource allocation methods

Under limited resources, developing a suitable portfolio of security measures is challenging, and difficult choices must be made between very different strategies. Selecting particular types of measures to implement is only part of the solution, though, as security planners must then decide how the selected resources should be distributed in space and time and between stakeholders. For this, different methodological approaches exist that include, but are not limited to, Probabilistic Risk Assessment, game theory and Adversarial Risk Analysis. Those are presented below, as they relate to the problem at the heart of this article.

Probabilistic Risk Assessment (PRA) is a quantitative approach widely used to identify and evaluate the composite probability and impact of critical incidents occurring within large industrial facilities and complex technological systems (e.g., Drissi et al., 2013; USNRC, 1975). In our context, a formulation of terrorist risk has been proposed by Willis et al. (2006) that combines a measure of the threat posed by the offender, a measure of the vulnerability of the defender to the threat, and the consequences of the attack should the attack result in damage.

The application of PRA in terrorist risk assessment usually involves evaluating the differences between the risks faced by different targets under different conditions, with and without specific protection measures. A measure of the risk is then estimated for each target and a priority to deploy the available resources derived based on the resulting risk distribution (Ayyub et al., 2007; Cox, 2009; Haimes, 2015; Paté-Cornell, 2007; Willis et al., 2007). Cox (2009) commented that if terrorists were aware that PRA is used to deploy resources, they might infer useful information about the vulnerability of the targets and adapt their actions accordingly. Hence, it is important to model terrorist behaviour in order to estimate what level of risk is likely to remain once protection measures are adopted. One way to do this is to solve a constrained optimisation problem, with one constraint defined by modelling the attacker strategy (e.g., maximising harm).

Alternative approaches have been considered to address this issue. One of them, game theory, is increasingly used to support counter-terrorism resource allocation. It captures two important elements that are, first, strategic interactions between terrorists and defenders (where actions are interdependent) and, second, strategic interactions between rational actors who try to act as they think their counterpart would act and react (Sandler, 2003). In the Stackelberg game, one player acts as a leader and the others as his followers (Higgins, 1996). The leader can keep his strategy fixed, while the follower reacts independently, subject to the leader’s strategy. Formally, the Stackelberg game can be modelled as a two-level game model where the players act sequentially. At the first level, the leader (the only active player at that level) plays first and chooses his best strategy, considering that the followers react in an optimal way to his decision. At the second level, the followers react rationally to the leader’s strategy by optimising their rewards (e.g. minimise a given cost function or maximise the expected damage). This approach has been applied to develop so-called Stackelberg security games (Kiekintveld et al., 2009) in which the attacker chooses among a set of potential targets and the defender seeks to protect them using limited available resources (Nguyen et al., 2016; Wilczyński et al., 2016). Tambe (2011) presented a compact security game model where identical resources can be attributed to any target and the rewards depend on the identity of the attacked target and the defensive protection measures eventually assigned to it.

In a different vein, Powell (2007a) has presented a framework for allocating security resources, and demonstrated that the same principle can be applied to find the optimal solution in four settings. These correspond to cases where (i) the sites to be protected are independent, and the resources available to each site do not depend on what resources were allocated to the others; (ii) resources must be allocated to central interventions in addition to those spent on specific sites (e.g., border defence, intelligence or anti-terrorist operations) which, if successful, would protect all the sites; (iii) threats have not only a strategic component but also non-strategic ones; and (iv) there is uncertainty about the terrorist target preferences. Bier et al. (2007) have proposed a model where the defender is unaware of the attacker preferences, while the attacker observes the deployment of the protection measures. The model shows that concentration of resources to protect targets with high payoff value yields greater protection overall. Other works dealing with uncertainties related to the attacker’s target preferences and value of targets have been proposed by Powell (2007b) and Bier et al. (2008).

In these approaches, complete and perfect information is assumed about the aims and aspiration of both the defender and the offender. In practice, however, this information is incomplete (Sandler, 2003), and the standard approach considering them complete ends up failing (Banks and Anderson 2006). Ezell et al. (2010) adopted a Bayesian approach to model uncertainties about players (attacker and defender) and their preferences. However, finding a balanced solution allows neither defender nor attacker to obtain their best reward (Rios Insua et al., 2009).

Adversarial Risk Analysis (ARA), an alternative approach integrating classical game theory and PRA, was proposed by Rios Insua et al., (2009) and Rios and Rios Insua (2012) to deal with decision-making problems involving intelligent opponents and uncertain outcomes. Specifically, ARA aims to support defenders seeking to solve a decision-making problem. To that end, they must predict the actions of the attackers and the outcomes perceived by all the parties (Rios Insua et al., 2009). Forecasting requires considering random consequences that result from the set of selected actions; and deriving a solution requires building a descriptive probabilistic model of the opponent’s behaviour that entails strategic thinking: the opponent may behave randomly, perform level-k thinking1 (McLay et al., 2012) or use mirroring2 (Rios Insua et al., 2009), among others (see Rios Insua et al., 2015). Many applications of ARA exist that include simultaneous and sequential models with private information (Rios Insua et al., 2012; Rios and Insua, 2011) and aim at securing a military convoy that could be attacked along its route (Wang and Banks, 2011), security resource allocation to protect air traffic control towers (Cano et al., 2016), urban security resource allocation (Gil et al., 2016) and stadium protection (Zawadzki et al., 2017).

Aim and scope

To many decision-makers, adopting a risk-based approach to security planning simply involves prioritising resources toward high-risk targets or places. As suggested above, this simplistic approach can be ineffective, though, and authors have, for example, indicated that resources should be deployed where they can most reduce the risk. Furthermore, there are limitations in using simplistic methods that do not account for the aforementioned dynamic and adaptive aspects of offenders’ decision-making processes. Golany et al. (2009), for instance, have pointed out that terrorist planning is not random, and analysts should not underestimate the effects that protecting certain targets can have on others.

Offenders’ responses to law enforcement intervention can be of various kinds. Besides deterrence, intervention can give rise to displacement in various forms: temporal displacement (change the time at which they commit the offence), tactical displacement (change the modus operandi), target displacement (change from one type of target to another), spatial displacement (switch from one location to another) and functional/offence displacement (switch from one form of crime to another) (Reppetto, 1976; Ratcliffe and Breen, 2011; Weisburd et al., 2006). However, only a very few studies have examined displacement of terrorism empirically (Braithwaite and Johnson, 2015; LaFree et al., 2009; Perry et al., 2017; Yang and Jen, 2017).

In the following, we explore how post-intervention displacement might affect the risk posed by vehicle and knife attacks in urban environment. Simulation experiments are used to reason about the deployment of ARVs and CPTED measures and unveil some of the dependencies between these two types of security measures. Ultimately, the demonstration and its findings are designed to illustrate how offender decision-making and displacement can affect the protective impact of counter-terrorism strategies and assist security architects and planners in the development of city-wide strategies.

Problem formulation and modelling

Risk model

A computational model was created for the purpose of our demonstration that represents an ecosystem comprising 13 places (e.g., pedestrian high streets, squares, etc.). To target those, agents representing violent offenders can choose between two types of weapons (knife and/or vehicle) and three types of attacks (knife attack, vehicle attack or vehicle and knife attack). Altogether, the different combinations of targets and attack types constitute 39 different attack plans. On the defender’s side, security planners must draw recommendations for the deployment of two new security measures: a set of bollards and one ARV. Finding their optimal location is not straightforward, though, as the number of possible options (169 in this case) increases very rapidly with the number of possible locations.

To specify the best possible security strategy, a risk distribution must ideally be estimated for every arrangement of those measures and the strategy corresponding to the minimum risk identified. Risk is defined here as the expected consequences – that is, the product of the likelihood and severity of the impact – of potential terrorist attacks (Keeney and Nau (2011); Willis, 2006) across all considered targets, as shown in Equation 1. In the following, we explain how the likelihood and consequences are calculated:
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	where

	n: the number of targets,

	R(Ti) = ∑s∈APr (s occurs and results in damage) *

	E [Damage given s occurs and results in damage]




	with s an attack plan and A the set of scenarios covering all possible attack plans in the ecosystem considered.



Consequences

Terrorist attacks can have diverse consequences that might be described in terms of fatalities, morbidity, economic cost, social impacts and environmental impact (Keeney and von Winterfeldt (2011). As often in the literature, this chapter considers just one of them: fatalities (e.g., Ellis et al., 2016; Phillips, 2014:159; Phillips and Pohl, 2012). To calculate the consequences at Target Ti, for i = 1, …, n, three functions fj(Ti) described in Equation 2 are used to represent the expected number of fatalities observed when an attack type j happens at Target i, with j ∈ {V,K, VK} (V: vehicle, K: knife and VK: vehicle and knife).
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 : the minimum number of fatalities immediately occurring in a knife attack at Ti

	βK(Ti): the number of fatalities per unit of time during a knife attack at Ti.

	τ(Ti): the duration of the knife attack at Ti, with τ(Ti) ∈ [o, τmax (Ti)]



The rationale for these functions is detailed in the remainder of this section. Vehicle attacks are conducted over a short period of time and normally end when the vehicle encounters a physical obstacle like a car, wall, tree or bollard, or when the offender tries to escape, rather than because of the real-time intervention of a police officer (BBC, 2018; CNN, 2018; Crouch and Bengtsson, 2017). For this reason, we approximate the expected number of fatalities caused by a vehicle attack as a constant that depends upon the properties of targets (e.g., number of pedestrians) at the location of the attack. Knife attacks must be modelled differently. At the start of the attack, the offender might be able to rapidly harm a number of individuals (fKmin) before pedestrians start fleeing the crime scene. Although the efficiency of an offender with a knife is a lot lower than for a vehicle attack, they are less likely to be stopped by physical obstacles. Because of this, they could continue harming pedestrians for as long as they are not neutralised, which is why the number of fatalities depends upon the duration of the knife attack τ(Ti) Above a certain response time, though, we assume that attacks are stopped by another responder, as represented in Equation 3. The resulting model for knife attacks is depicted in Figure 7.1.
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	where:

	l: the index representing individual ARVs (L = 1 in our case)
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 the response time of the lth ARV, which is assumed to be proportional to the distance it must cover to reach the attack site.



To sum up, the two types of protection measures considered in this chapter are of varying effectiveness (Table 7.1): bollards can be deployed to stop vehicles, whereas ARVs are more effective against offenders using a knife. For the third type of attack, bollards are effective in the first phase (that is, against the vehicle), while ARVs are potentially effective in the second phase if they are situated close enough to the target.





Figure 7.1 Number of fatalities as a function of police response time, for a knife attack



Likelihood

Multi-criteria decision-making model

Having explained how the consequences of an attack are modelled, we now turn our attention to the other component of the risk equation: the likelihood that the attack occurs and results in damage. Due to the probabilistic nature of the model, the probability estimates are calculated by running Q = 1,000 simulations, counting how many times each attack plan is executed, and normalising the results, as described in Equation 4:




	∀s ∊ A: P(s occurs) × P(s results in damage s occurs) × 0.01Q

	(4)








For the simulations, offender selection of attack plans is guided by a decision-making model relying on three criteria:


	CF: gain associated with the fatalities expected to be caused by the attack

	CN: gain associated with the iconic nature of the target or places hit or threatened by the attack

	CD: loss associated with the effort expected to be involved in the conduct of the attack



For each offender, a vector of scores, u, representing the perceived utility score of each attack plan s ∈ A, is then calculated using a weighted sum approach. The selected attack plans, A*, are those with the greatest utility scores, as shown in Equation 5:




	∀s* ∊ A*: u (s*)≥γ.max(u (s))

	(5)








Table 7.1 Types of attacks and counter-measures considered in our problem





where γ = 0.9 is an arbitrary coefficient defining a threshold above which it is assumed that offenders perceive the utility scores to be equally high. When N attack plans are considered sufficiently attractive by an offender, the individual conditional probabilities are inversely proportional to N.

Weighted sum score

Before presenting the results of the simulation, it is useful to examine Equation 6, which explains how the utility scores associated with individual attack plans, s, are calculated (Ehrgott, 2005:65).
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with:


	C
 = {CF, CN, CD}

	ωc: a weight reflecting the importance given by the offender to criterion c


∈
C






	as,c: the performance value of the attack plan s for the criterion c



The performance values, as,c, are based on the offender’s perception of the terrorist opportunities, including:


	Expected number of fatalities at Target Ti given the attack plan is attempted with attack type j, for i = 1, …, n and j ∈ {V, K, VK}

	Expected level of publicity generated because of the iconic nature of the target, as perceived by the offender

	Expected distance the offender would have to travel from the target Ti to implement the attack plan s, as perceived by the offender



As in real life, it is anticipated that the knowledge individual agents have about criminal opportunities can have a significant impact on their actions (Clarke and Newman, 2006; Gill et al., 2018). Because they are unaware of the presence and/or exact location of the ARV, the number of fatalities they expect to be caused by a knife attack at Target Ti is arbitrarily set as the maximum value of the function: fKmax. Similarly, offenders who have not conducted hostile reconnaissance prior to the attack do not know whether bollards are present at given sites, which should also influence their decisions. This is verified in the results presented in the following section.

Simulation

Model parameters

Urban environment

Every city, every neighbourhood, has its own unique layout and urban fabric. To make our findings applicable to different contexts, the simulated environment was created with generic characteristics shared by many places. For this, the underlying premise was that many urban environments can be partitioned into primary, secondary and tertiary zones:

Primary zones (Z*) contain high-profile sites that attract large crowds. They include renowned shopping streets and tourist sites such as the recently targeted Palace of Westminster in London, UK. In the simulation, those are assigned large values for the following the performance value of the attack plan s {
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}, and are therefore considered attractive targets.

Secondary zones (Z**) consist of buffers surrounding primary zones. Although not as high profile as the latter, the proximity of secondary zones to primary zones has two implications: those places are likely to have fairly high pedestrian flow; and an attack against them might still generate a lot of publicity by association with nearby places. For this reason, sites that are situated in secondary zones and lead to iconic sites are assigned medium-values for 
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. An example of those is the bridge that leads to the Palace of Westminster.

Tertiary zones (Z***), by definition, are located further away from primary zones and do not share boundaries with them. They are generally less populated than other zones, and attacks in such places (e.g., some wards in the London Borough of Lambeth, east of Westminster Bridge) would generate less publicity because of the absence of iconic targets nearby. Because of this, these zones are assigned low 
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The way those types of zones are spatially distributed depends directly on the locations of iconic and populated places, which vary between cities. In many cases, though, an individual walking on a straight line in any direction would likely go through the following sequence of zones:
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For our demonstration, the problem can therefore be analysed in a generic mono-dimensional environment consisting of 13 zones following the above spatial pattern. They include three primary zones, six secondary zones and four tertiary zones. For each target, Table 7.2 lists the maximum value of 
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 (i.e., the component of the utility score that is based on the number of fatalities) for the three types of attacks, 
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 (i.e., the component of the utility score that concerns the publicity generated by a successful attack against an iconic target) and 
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 (i.e., the component of the utility score that is based on the effort associated with travelling to the target). Displayed in Figure 7.2, the specified parameter values are consistent with the heuristic rules enounced above.




Table 7.2 Utility components based on the criminogenic properties of the 13 targets




Offender profiles

In addition to these potential targets, six offender profiles are created that correspond to diverse triplets of weights. As represented in Table 7.3, the weights are normalised so their sums are always equal to one. The first profile (OP1), for instance, corresponds to offenders with a preference for fatalities over publicity from iconic targets, whereas this is the opposite for the last profile (OP6)

Simulation method

In order to develop scenarios simulating the decision-making process of the offenders, the utility scores of different attack plans (i.e., combination of a target and an attack type) must be calculated for each offender profile. Regarding offenders as rational agents, we assume they would select the attack plans with the highest utility. Since their judgment is unlikely to be perfectly rational, though, we consider that attack plans with fairly similar utility scores (within 10%) are all equally likely to be selected.





Figure 7.2 Utility components (based on the number of fatalities and publicity) associated with the three types of attacks at the 13 targets






Table 7.3 Weight distribution for the six simulated offender profiles



	Offender profile

	


	


	







	OP1

	0.5

	0.1

	0.4




	OP2

	0.5

	0.4

	0.1




	OP3

	0.5

	0.25

	0.25




	OP4

	0.2

	0.4

	0.4




	OP5

	0.8

	0.1

	0.1




	OP6

	0.1

	0.8

	0.1






In the first stage, agents could arrive from anywhere, making each target equally likely to be the closest or the farthest from the start of their journeys. Because of this, 
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 is not included in the calculation of the utility scores at this point. In the second stage, potential interventions are introduced, and the utility scores of the attack plans are revised to reflect their impact on offenders. Offender behaviour is then simulated for each security arrangement by applying the same decision-making method to the revised utility scores. At that point, the location of the offender is taken into account. Finally, the risk estimates are calculated and the effect of the measures quantitatively determined by comparing them with the worst-case situation.

As shown in the decision tree represented in Figure 7.3, the computation is conducted for (i) the case where offenders have conducted hostile reconnaissance and therefore know about the presence of bollards when selecting their attack plans; and (ii) the case where offenders take decisions with incomplete information. In the latter, agents might opt for a new attack plan if they discover that the intended target is not as vulnerable as they initially thought.





Figure 7.3 Generic decision tree showing the simulated sequences of actions for M different security plans, with and without hostile reconnaissance (HR) activities



Results and discussion

Computation

Initial state

The first set of scenarios generated in the simulation represent the decisions and actions of terrorists with offender profile OP1 in the status quo situation (i.e., without extra security measures). Owing to the parameters of the decision-making model and the criminogenic characteristics of the targets, the results show that all terrorist agents perceive the highest utility score to be that of a vehicle and knife attack in Zone 7: u (VK7) = 1.975. Similar attacks in the two other primary zones (Z3 and Z11) score highly, too, with u(VK3) ~ u (VK11) ~ 0.8. The difference between them is sufficiently large, though, to presume that terrorists would conduct the attack in Zone 7.

Introduction of bollards

Considering the above results, we introduce bollards in Zone 7, where they reduce the risk most. New simulations are then run, accounting for the responses of the agents to this intervention. Unlike previously, the second set of scenarios shows that each attack plan depends upon the offender profile.

When they collect tactical information through hostile reconnaissance, agents are able to assess the situation and select their targets remotely. Those with profiles OP1, 2, 3 and 5 all perceive that a vehicle and knife attack in Zone 11 has the highest utility, while those with profile OP4 would conduct a similar attack but in Zone 3, where the anticipated gain associated with the iconic nature of the target is greater. Agents with the last profile (OP6), however, opt for a different course of action, preferring to conduct a knife attack at their current location in Zone 7.

As seen in Table 7.4, the situation is different when no hostile reconnaissance is conducted. In this case, the agents travel to Zone 7, where they realise that bollards have been deployed, and revise their assessment of the different options. The first class of agents decide to move to Zone 8 or 11, where they attempt to conduct a vehicle and knife attack, as both attack plans have the same utility score. Instead of targeting Zone 3, those with less focus on fatalities (OP4 and 6) rather stay in the same location (Zone 7) but switch to a knife attack.

Among the three attack plans selected in the second set of scenarios (Table 7.4), VK11 represents the best alternative when the distance to cover does not have a strong impact on the utility score. It would be selected, for example, if the offender places limited weight on 
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 and thus on the distance to the target. In contrast, the other attack plans (VK8 and K7) emerge as good trade-offs between the perceived cost of travelling to another target and the benefits resulting from the anticipated fatalities and publicity. In two cases (OP1 and OP4), we can see that the conduct of hostile reconnaissance significantly changed the attack plan.

Before-and-after comparison reveals that the form of displacement observed is directly related to the profiles of the agents. As explained in Table 7.4, the introduction of bollards might create geographical displacement from Zone 7 to Zones 3, 8 and 11, depending on the importance given to the iconic nature of the target. Alternatively, this might also induce tactical displacement, such as swapping a vehicle for a knife to overcome bollards (OP4 and OP6). An interesting observation from this set of simulation is that not all targets are situated in primary zones. The offender profile whose utility scores are displayed in Figure 7.4 (OP1) might instead attack targets in the secondary zone near the initial target.




Table 7.4 Attack plans selected before and after the introduction of bollards, with and without hostile reconnaissance








Figure 7.4 Utility scores of the three attack types at the 13 targets for offender profile OP1, no additional security measures



Introduction of the ARV

In the following, we consider the effect of introducing the armed response vehicle in the environment. Because offenders are not cognisant of its location, this mobile police unit would not affect target selection. Despite this, the ARV can potentially reduce the impact of attacks involving the use of a knife if it can arrive at the crime scene before other responders. This is represented in Figure 7.5, where the consequences caused by Offender OP1 are plotted for different initial locations of the police vehicle. Because this is calculated from the perspective of the defender, the consequences only concern the component of the (dis)utility score associated with the fatalities caused by the attack (
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) and do not take into account publicity or distance to target. To put these values into context, 
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 which corresponds to the consequences that would be observed if a vehicle and knife attack is conducted in Zone 7, and no additional security measures were deployed there. To reduce the risk posed by the first type of offenders, the figure shows that the ARV should be stationed in Zone 11, as it yields the greatest expected risk reduction.

Discussion

Limitations

Before drawing conclusions from this study, the results should be placed into context and the main limitations of this work highlighted. The computational model supporting the analysis was developed to assist our reasoning about counter-terrorism resource allocation. As such, it cannot be considered a high-fidelity representation of the real-world phenomenon. First, the simulated events were restricted to attacks involving vehicle and/or knife. Second, the tenets of the simulation are grounded in a (bounded) rational-choice theoretic framework – terrorists are considered to opt for the attack plans that are perceived to have the highest utilities – which does not capture all the complex mechanisms potentially involved in target selection. Third, the choice of a weighted sum model to estimate the utility scores, while not uncommon in the field of decision-making, was mainly driven by its simplicity. Fourth, the various parameters in the decision-making equation (e.g., weights and criteria) could be criticised, too. Fifth, the simulated environment is described in a one-dimensional space, and the proposed classification and spatial pattern of zones underpinning it have not been validated. With little ecological validity, it should be understood that the simulation cannot offer any reliable predictive capability to decision-makers.





Figure 7.5 Normalised consequences of 
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 associated with attack plans VK8 and VK11, for different positions of the armed response vehicle (0: no ARV)



In spite of its limitations, the model can still be regarded as a useful tool that can aid reasoning about terrorist displacement and improve security planning. In practice, policy-makers and practitioners are routinely required to take decisions and cannot wait for the evidence required to inform those to become available. Because of this, the knowledge that supports security planning often consists of heuristics that assume some level of rationality in offender behaviour (Davis and Cragin, 2009). Furthermore, there is anecdotal evidence that the three selected factors (i.e., anticipated number of fatalities, amount of publicity and effort/time) have played a role in the planning of previous terrorist attacks (Clarke and Newman, 2006; Dhami et al., 2016; Gill et al., 2018). Another argument in support of this generic toy model is that enriching it with a realistic spatial backcloth would not necessarily improve our analysis if the underlying mechanisms are not well understood or modelled (Elffers and van Baal, 2008). For all these reasons, we argue that the model can offer interesting perspectives in this exploratory study.

Findings

CPTED measures must be allocated before ARVs

Within the admittedly narrow scope of our counter-terrorism problem, we have found the following heuristic principles to be useful (albeit not necessarily optimal) in deciding where ARVs and bollards should be spatially distributed:


	First, bollards should be assigned to places where the risk of vehicle attacks can be reduced most

	Second, the risk map should then be re-estimated based on the new situation (given the introduction of bollards), and ARVs assigned to places from which the aggregated risk of vehicle and knife attacks or knife attacks can be reduced most



In the simulated setting, the strategy derived from applying those principles yielded a 14% reduction in the fatality score compared to allocating all the resources to the zone with the highest risk or allocating the ARV before the bollards. A rapid analysis suggests that the gain that was achieved can be entirely attributed to the integration of knowledge about offender displacement into risk estimation.

CPTED measures can induce different forms of displacement

Other than complete deterrence (which was not modelled here), two different effects of deploying bollards were observed in the simulation that are geographical displacement and tactical displacement. Geographical displacement3 mainly increased the probability of vehicle and knife attacks against high-profile and populated targets that would not have otherwise been targeted, whereas tactical displacement resulted in reduction of the number of fatalities at the same targeted site. The latter occurred when the agents, realising that bollards prevented them from conducting a vehicle attack, chose instead to conduct the attack with a knife.

Another interesting observation was that the type of displacement that occurred not only depended upon the offender profile but also on the place where target selection had been conducted, which itself was influenced by whether the agent had conducted hostile reconnaissance. When this was not the case, some of the agents, realising that bollards were introduced to secure the target they had selected, were then unlikely to select sites located further away. For example, the 2017 New York vehicle-ramming attack succeeded even though the city had already been protected using physical fortifications such as bollards (Jasiński, 2018). The attack occurred just few blocks away from where bollards were installed (Tate, 2017), which appeared to have been more convenient to the terrorist rather than looking for a suitable target further away.

The effect of CPTED measures on displacement should be better understood

Applying the aforementioned method to distribute ARVs and CPTED measures requires estimating the spatial distribution of risk before taking each resource allocation decision. In practice, this can be a challenge, as the introduction of bollards can cause displacement and affect the risks at other targets. Similarly, determining the aggregated risk of attacks involving knives is not straightforward, as the distribution of profiles (weights) among likely offenders is generally unknown.

To inform the selection of an effective strategy, security architects and planners should ideally be able to predict what forms of displacement are likely to occur, or at least reduce the uncertainty about it. For this, detailed tactical information about offenders might be required. Assuming a weighted sum model is ‘good enough’ to represent offender decision-making, the following components would then still need to be determined: (i) what criteria offenders take into account; (ii) how much weight offenders give to different criteria; and (iii) how much offenders perceive different targets to score against those criteria.

While the physical mechanisms by which individual CPTED measures work are relatively clear, their effects on offenders’ perception of criminal opportunities and decisions are much more difficult to ascertain, as they might depend on their assessment of current and future situations (Ezell et al., 2012; Lodge and Wegrich, 2014; Schuurman et al., 2017). Moreover, research suggests that the extent to which offenders recognise CPTED measures in their assessment and decision-making process is still questionable (Armitage and Joyce, 2016). This implies that the methods used for counter-terrorism resource allocation should allow high levels of uncertainty to be considered in the modelling of displacement; and further research be conducted to understand what forms of displacement are more likely to be induced by specific CPTED measures (Armitage, 2014; Guerette and Bowers, 2009; Johnson et al., 2012, 2014), particularly when research findings on CPTED are highly variable, indicating the presence of variability in outcomes of CPTED interventions, too (Cozen and Love, 2015).

CPTED measures should also be introduced at the periphery of primary targets

The last point to be made in this section concerns an observation in the simulation (Table 7.4). While most forms of geographical displacement consisted of targeting the next ‘best’ primary target, it is noteworthy that the first agent also selected a secondary target in Zone 8. From their perspective, this choice represents a good trade-off between the three criteria. This can be explained by the proximity to the target considered as the most attractive. Once in Zone 7, the agent was not far from the secondary targets in Zone 8, and an attack against those generate some publicity because of their proximity to the high-profile targets in the primary zone.

These findings are in good agreement with some of the recent lone actor terrorism incidents. The terrorist who had driven on the pavement of Westminster Bridge on 22 March 2017 might have initially intended to target Parliament. Realising that the place was protected, they may have decided to target the crowd on the bridge, which was the closest and next ‘best’ option (BBC, 2017a). In the following attack, the attackers initially planned to cross London Bridge but turned round when they saw the police and then crashed near a local pub in Borough Market (BBC, 2017b). With the attack being diverted from the initially selected target, the terrorists continued their attack at the next ‘best’ target, which was Borough Market.

Conclusions

Although ARVs and CPTED measures could potentially mitigate terrorist attacks, this research has shown that there exist practical challenges that need to be addressed before their deployment in urban environments. First, the complexity and configurational effects of CPTED measures are often overlooked and oversimplified by policy-makers and planners, which impacts on the ability of these actors to assess risk and develop appropriate strategies given specific situations, places and times (Armitage, 2013; Cozens and Love, 2015; Ekblom, 2010:46, 2011; Chapter 5 in this volume). Second, the effects of CPTED measures on displacement are difficult to assess and anticipate. There exist very few studies that have empirically demonstrated the effectiveness of CPTED measures. For this reason, the benefits that sophisticated optimisation methods could offer for the prevention of terrorist attacks cannot be fully realised. Third, the results of the simulation showed that the presence of bollards could lead to both geographical and tactical displacement. In real life, this outcome is likely to have ethical implications since it might place less protected targets at higher risk of being attacked. To address this issue, policy-makers and planners should consider the costs and benefits of deploying CPTED measures to protect not only high-profile and crowded zones but also nearby zones where terrorists may displace their attacks.


Notes


1
‘A level-k defender chooses a strategy as a best response to a level-(k-1) attacker, who responds to a level-(k-2) defender and so forth’ (McLay et al., 2012:44).


2
In a mirroring procedure, the defender chooses a strategy while considering the analysis conducted by the opponent, while taking account of the fact that the latter may be simultaneously performing an analysis of the defender’s decision-making process.


3
Geographic displacement being entirely correlated with target displacement in this study, it was not possible to analyse them separately.
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    CPTED and its principles


    
      One of the major issues in CPTED-based studies is the lack of clarity in defining, conceptualising, and
      operationalising CPTED principles. Ekblom (2011) argues that the terminology currently used to describe crime
      causes and preventive interventions is often vague and inconsistent. And a recent study (Gibson and Johnson,
      2016) definitively demonstrated the lack of a universally accepted CPTED framework in the literature.
    


    
      CPTED principles have been presented by several authors, including but not limited to Poyner (1983), Moffat
      (1983), Crowe (2000), Cozens et al. (2005), Armitage (2013), Abdullah et al. (2013), Cozens (2014), and Cozens
      and Tarca (2016), and have been adapted across different nations. CPTED principles vary, and the mixed results of
      CPTED studies could be due to the use of inconsistent measures in testing its efficacy. For instance, Poyner
      (1983) suggested four basic principles: surveillance, access control, activity support, and motivational
      reinforcement. At the same time, Moffat (1983) outlined six broad characteristics of First-Generation CPTED based
      on Newman’s defensible space: surveillance, access control, territoriality, maintenance, activity support, and
      target hardening. In 2000, Crowe proposed three basic principles for CPTED: natural access control, natural
      surveillance, and territorial reinforcement.
    


    
      In 2005, Cozens et al. concurred with Moffat and offered the following six principles for CPTED: territoriality,
      surveillance, access control, image/ maintenance, activity programme support, and target hardening. Another study
      in Abu Dhabi slightly modified CPTED principles in order to more closely fit the local context (Ekblom et al.,
      2013). The principles were defined as access and connectivity, structure and spatial layout, ownership,
      surveillance, activity, public image, and adaptability. In 2014, Cozens and Melenhorst argued that CPTED had
      found limited formalised use in the developing world, as it has been developed and implemented in Western
      societies. They examined the application of CPTED in a non-Western nation using six
      principles and found that the features of CPTED appear to be identified in similar ways but may not be linked to
      feelings of safety in a non-Western context in the same way. Cozens (2014) also extended these to seven key
      principles. The first six principles were adapted based on Moffat (1983), and the last concept referred to
      geographical juxtaposition, which is highly related to Newman’s defensible space concept. Some practitioners
      combine these principles in different ways. However, some of these principles are only appropriate at certain
      geographical scales; thus, the measurement scale plays a significant role in defining these principles. In 2016,
      Cozens and Tarca conducted a study in Australia with a focus on image management as an important element within
      the CPTED concept.
    


    
      Given the above discussion and inconsistencies in the literature, for the most part, CPTED practitioners employ
      variations on the following basic principles (discussed in more detail below): surveillance, access control,
      territoriality, and management and maintenance. The first two principles are mainly aimed at promoting offenders’
      perception of risk by keeping residents and other users of the space under observation and denying inappropriate
      people access to potential targets. The other two principles are based on the assumption that the design and
      management of the environment can help the residents to feel, and exercise, a sense of ownership over the
      territory.
    


    
      Having recognised that dissension exists over the appropriate design options to employ in order to reduce crime,
      it should be noted that there does exist some common agreement over general CPTED principles. The principles to
      be referred to in this chapter are surveillance, access control, territoriality, and management and maintenance.
    


    
      It is now widely accepted that preventive interventions should be evidence-based, i.e. that their
      (cost-)effectiveness should be demonstrated. There are also good grounds for arguing that interventions should
      also be based on well-founded theoretical and conceptual principles (e.g. Ekblom, 2011), and that to succeed,
      these principles should be adapted to specific contexts. Their implementation should also be measurable.
      Unfortunately, none of these standards are widely met by architects, planners, and other professionals involved
      in the design process to prevent crime. This is particularly, but by no means exclusively, the case in developing
      countries. This chapter addresses theoretical, conceptual, contextual, and measurement factors in CPTED.
    


    
      The chapter now proceeds by first discussing in turn each of the four key principles identified above. In doing
      so, it addresses issues concerning CPTED measurement, its effectiveness, implementation, and the significance of
      context in CPTED programmes. In order to achieve the goal of developing a CPTED measurement scale, the chapter
      continues with the preparation of conceptual framework of the study involving CPTED, its principles, and
      victimisation. The chapter then presents the empirical study’s settings in the context of Malaysia and the
      methods employed. It explains the analysis process and the structural equation modelling (SEM) results. The
      current work goes beyond the theoretical and conceptual foundations of CPTED by examining the four principles in
      actual residential settings, observing how they work or fail to work to control crime
      in these residential contexts. The chapter then sharpens the focus further, comparing the CPTED guideline in
      Malaysia and the results of the empirical study. It ends with detailed guidance on the basis of the empirical
      study on the various aspects of design relevant to architects, planners, and specifiers.
    


    Surveillance


    
      Surveillability is a design concept that places physical features, activities, and people in a certain
      arrangement to maximise visibility. Those doing the surveillance include both formal (police and security guards)
      and informal, legitimate users – such as shoppers, residents, and passers-by. Jacobs (1961) explained that
      keeping eyes on the street can help to make a place undesirable to offenders. Surveillance consists of increasing
      visibility within and around a space by encouraging its legitimate occupants to increase observation and to keep
      any intruders under control. Previous studies found that optimising opportunities for natural surveillance is an
      effective preventive measure to reduce burglary (Farrington and Welsh, 2002; Jacobs, 1961; Newman, 1972).
      Furthermore, based on ideas expressed by Jacobs (1961) and Newman (1972), certain features of the physical
      settings, such as maximising surveillance opportunities, can reduce crime. Thus, both eyes on the street
      and defensible space encourage surveillability to be included as an effective factor in preventing crime.
    


    Access control


    
      The concept of access control focuses on the reduction of opportunities for crime by denying access to
      potential targets. It refers to the physical qualities that literally impede access to and exit from a site, in
      most cases aided by people acting as gatekeepers. These physical barriers are designed primarily for keeping
      potential offenders out of an area, such as by walls, fences, and locks. Research on the effectiveness of access
      control as a means for preventing crime is mixed. Studies have shown that the risk of burglary for properties
      without security devices is nearly three times (Budd, 1999), five times (Clontz, 1997), and six times (Murphy and
      Eder, 2010) higher than that for properties with basic security features. Some writers propose that barriers can
      be classified as either real or symbolic (Newman, 1972). Real barriers refer to barriers that physically obstruct
      entry, while symbolic barriers act via social influence. The physical features associated with symbolic barriers
      do not restrain access but serve to indicate a combination of the three following factors: territoriality,
      ownership, or occupancy.
    


    Territoriality


    
      Hall (1959, p. 146) defined territoriality as ‘the act of laying claim to and defending a territory’.
      Territoriality is a pattern of human behaviour that is concerned with management and maintenance of spaces and
      involves personalisation, occupation, and defence (Gifford, 1987). The evolutionary
      perspective, as suggested by Taylor (1988), indicates that evidence of human territorial functioning is only
      clear when it is discussed in relation to individuals or small groups. Consequently, since face-to-face groupings
      are limited in size, the space defined as a territory must necessarily be delimited. Therefore, territoriality of
      the kind discussed here only applies to small-scale sites, such as street blocks or part of a street block, but
      does not apply to large-scale units such as regions and states. The evolutionary perspective recognises that
      territorial functioning is highly place-specific, which should be treated as a system of adaptation to particular
      social and physical contingencies operating within particular locales. Such a perspective also recognises that
      the shape of territorial functioning will vary across cultures, across settings within cultures and even across
      time within a particular setting due to forces of cultural evolution and adaptation to specific ecologies.
    


    
      While Cozens et al. (2005) separated defensible space and territorial functioning, Armitage (2013) noted that
      these two concepts might exist alongside each other, given that the physical efforts of defensible space aim to
      create territorial control over the space. However, they do operate in a rather different manner. Defensible
      space is architecturally deterministic, relying highly on physical design features in encouraging residents to
      adopt territorial attitudes and behaviour. By contrast, territoriality does not assume such a deterministic
      approach. Rather, it concerns residents’ motivation to open-endedly do whatever actions are required to control
      the territory. This is consistent with Ekblom’s (2011) definition of territoriality as a human
      behavioural/motivational attribute.
    


    Management and maintenance


    
      Home maintenance enables residents to keep up their home and express stronger place attachment, which is related
      to crime and other predictors of incivilities (Taylor, 2002). Evidence suggests that houses with poor maintenance
      are considered less defensible and more prone to crime than others (Armitage, 2006). Based on the Broken Windows
      hypothesis, the image of a place is an important factor in a burglar’s decision-making process (Wilson and
      Kelling, 1982). Poorly maintained properties suggest no-one cares, and this can encourage potential offenders
      (Cozens and Tarca, 2016). Research also found a link between poorly maintained housing and the perceptions of
      CPTED, crime, and the fear of crime (Cozens and Tarca, 2016). However, the literature is unclear and often
      conflicting in regards to the effectiveness of maintenance or disorderliness on crime prevention. A number of
      studies have asserted that potential offenders anticipate that well-maintained houses would have more valuable
      goods worth stealing (Armitage and Joyce, in this book; Bennett and Wright, 1984; Macdonald and Gifford, 1989).
    


    
      This more detailed scrutiny of the four main CPTED principles confirms the lack of conceptual clarity regarding
      the scope and nature of CPTED. The next step is to examine issues, both research- and practice-related, of
      measurement, evaluation, and context.
    


    Evidence for effectiveness of CPTED as a crime prevention strategy


    
      This section presents the evidence pertaining to CPTED as a crime prevention strategy and the current limitations
      of the evidence. Although place-based crime prevention strategies aim at reducing crime through environmental
      design, there are conflicting contentions among scholars as to whether environmental crime prevention strategies
      really work (Hedayati-Marzbali et al., 2012; Merry, 1981; Minnery and Lim, 2005). This indicates a large gap that
      has opened up between science and practice of preventive interventions, which identifies a need for the findings
      of preventive interventions to be widely and successfully applied and assessed. The structure of this section is
      based on four main arguments, namely, (i) CPTED measurement, (ii) measuring effectiveness, (iii) implementation
      issues, and (iv) the significance of context.
    


    Measurement of CPTED interventions


    
      Various limitations and weaknesses have been identified in previous studies. Before it is possible to infer cause
      and effect in CPTED, it is first necessary to develop and apply reliable and valid metrics that measure what the
      intended design interventions have actually achieved. In other words, how far have the executed designs
      implemented (or modified, on existing building stock) the CPTED principles in ways which, in the relevant
      context, are expected to prevent crime?
    


    
      Another issue refers to the analytical methods used in CPTED studies. The main analytical methods used in CPTED
      research have tended to be those intended to empirically identify risk factors related to CPTED principles (e.g.
      Armitage et al., 2013). The two main factor analysis techniques commonly used for this purpose are exploratory
      factor analysis (EFA) and confirmatory factor analysis (CFA). EFA attempts to uncover complex patterns by
      exploring the dataset and testing predictions, whereas CFA seeks to confirm (or refute) hypotheses and uses path
      analysis diagrams to represent the factor structures (Child, 2006).
    


    
      In more depth, EFA is normally the first step in building scales or new metrics. The risk factors in previous
      studies were usually developed based on the application of EFA as the primary statistical procedure (e.g. Foster
      et al., 2010), but little attention has been paid to cross-validating these measures. EFA is a popular method for
      determining the number of latent variables (De Ayala and Hertzog, 1991), i.e. causal influences that are not
      directly measurable themselves but which are hypothesised to underlie observed patterns and relationships. When
      extensive inquiries and investigations are conducted for a conceptual framework such as CPTED, confirmatory
      factor analysis (CFA) would, in the view of the authors, be more appropriate than EFA (Byon and Zhang, 2010). CFA
      is more appropriate for testing emergent factor solutions from EFA and determining the validity and reliability
      of the CPTED principles.
    


    
      The current study in fact employed both approaches in succession: EFA to analyse definitional issues,
      identify the dimensionality of items, drop poor items, examine the factor structure,
      and provide initial evidence of internal consistency, followed by CFA.
    


    Measuring CPTED effectiveness


    
      Zahm (2005, p. 291) has stated ‘without evaluation, it will never be clear when, where, and why such programs
      have been effective’. A review of the existing empirical studies on the effectiveness of CPTED principles
      indicated inconclusive findings and mixed results (Armitage, 2007; Foster et al., 2010; Hedayati- Marzbali et
      al., 2012, 2016; Mawby, 1977; Reynald and Elffers, 2009). Cozens and Love (2015, p. 400) believed that ‘in
      reality, a large amount of CPTED research is not comprehensive enough and can be challenged in a variety of
      ways’, referring to the validity of findings. While a number of researchers have focused on the impact of one or
      more principles of CPTED on crime, such as territoriality, access control, and surveillability (Bennett and
      Wright, 1984; Fleissner and Heinzelmann, 1996; Foster et al., 2010; Jacobs, 1961; MacDonald and Gifford, 1989),
      few have considered the impact of all simultaneously.
    


    
      Despite these criticisms, CPTED remains popular and is still a respected and successful crime prevention strategy
      (Armitage, 2013; Cozens, 2011; Hedayati-Marzbali et al., 2016, among others). This strategy is widely used to
      improve deteriorated neighbourhoods that suffer from crime (Lee et al., 2016). Gultekin and Gultekin (2008) found
      that CPTED is a successful technique for reducing crime by lessening criminal opportunities for criminals.
      Schneider and Kitchen (2002) also reported on various CPTED projects in residential areas, such as Harbordale in
      Florida, where these interventions resulted in increasing property values and a significant decline in crime
      rates.
    


    
      When interpreting the results, an understanding of the distinction between efficacy and effectiveness of CPTED
      interventions is necessary. Efficacy refers to the performance of an intervention under ideal circumstances,
      whereas effectiveness can be defined as its performance under real-world conditions (Singal et al., 2014). In
      terms of efficacy, it is clear that CPTED interventions work in principle, but when deciding the applicability of
      this concept, one must consider the difficulty of consistent implementation of this concept to the right level of
      quality.
    


    Implementation issues


    
      With regards to the implementation and the clarity of definitions of the CPTED concept, a report by the Prairie
      Research Associates indicated an implementation failure of the CPTED concept. The report demonstrated that
      although CPTED was successfully used in Ottawa, its impact was limited because the use of CPTED was not
      coordinated, adequately funded, or linked to any other broader crime prevention strategies (PRA, 2009). Evidence
      further suggests that some fundamental weaknesses remain in the theory of CPTED and the way in which CPTED is
      being applied (Armitage, 2013).
    


    The significance of context


    
      The slogan on the website of the UK Designing Out Crime Association is ‘context is everything’. However, Ekblom
      et al. (2013, p. 2) criticised this statement, indicating that ‘context cannot strictly be everything’ – although
      this does not detract from the fact that, as with all crime prevention interventions, the mechanisms by which
      they work are highly context-sensitive. Context ranges in nature and scale from the immediate micro-surroundings
      to the wider culture and geography.
    


    
      The majority of other studies linking environmental factors to victimisation have focused upon Western nations
      (Fleissner and Heinzelmann, 1996). Rarely are these results tested in a non-Western culture such as Malaysia.
      CPTED evolved in Western countries with commonalities of culture and built environment; transferring CPTED to
      other regions poses many challenges given the variations in culture and climate (Cozens and Melenhorst, 2014;
      Ekblom et al., 2013). In some cultures, perception of control and responsibility extends further than in others,
      and this could be expected to have an important influence on which combinations of CPTED principles are feasible
      to implement and are socially acceptable and effective. The conceptual and inherent problems related to CPTED,
      and the contradictions involved in applying CPTED principles to practice in Malaysia, are the focus of discussion
      in the following section.
    


    Malaysian CPTED strategies and applications


    
      Malaysia is one of the most rapidly urbanising countries in Southeast Asia, and an increase in crime rates is one
      of the many challenges faced by the nation. The extensive range of urban problems has culminated in high levels
      of fear within the society. According to the Overseas Security Advisory Council (OSAC, 2016), the overall crime
      rate in Malaysia was designated as ‘medium’ in 2014 and ‘high’ in 2016 as compared to the U.S. national average.
      Based on OSAC (2016), there continued to be a noticeable increase in crime, including reported assaults and
      robberies, sometimes involving weapons, in Kuala Lumpur in 2015. Although violent crime against expatriates is
      relatively uncommon, petty crime is fairly common, and residential break-ins do occur and are becoming more
      frequent in landed houses (OSAC, 2016). A similar index from Numbeo, the online data collection site, ranked
      Malaysia fifteenth out of 118 countries for crime index (Numbeo, 2016), with a score of 66.1
    


    
      Of course, crime prevention is not a new concern of the Malaysian government. It recognises this issue and has
      put great emphasis on reducing crime through the Safe City Programme (NKRA, 2010). A recent report from the
      Director of National Key Result Areas (NKRA) on Crime Reduction indicated that property crime accounts for 80% of
      the total crime in Malaysia (Khan, 2015). Property crime can be split into two broad categories: theft of
      personal property and household crime. The latter (household crime) encompasses breaking and entering, vandalism,
      theft of cars or car parts, and theft of household property. Within this category, ‘theft of motorcycles’ is the
      most frequent type of crime, followed by ‘housebreaking and theft’ (25%) (Khan, 2015).
      The amount of loss for ‘housebreaking and theft’ far exceeded other types of property crime (Abdullah et al.,
      2013).
    


    CPTED in Malaysia


    
      In response to public concern, in 2004 the SCP (Safe City Programme) was launched by the Federal Department of
      Town and Country Planning (JPBD) in collaboration with local authorities and other bodies to deter crime.
      Consequently, the Malaysian government established the Seven NKRA under the GTP to improve quality of life. From
      its launch in 2010, the GTP has set a series of ambitious targets to move Malaysia onto a stronger socio-economic
      footing. The reduction of crime to enhance quality of life is among the main goals of the NKRA.
    


    
      The Safe City Secretariat and the Federal Department of Town and Country Planning (JPBD) published the fourth
      edition of the Safe City Programme to make Malaysian cities safer. The crime prevention booklet is categorised
      based on three main strategies: (i) environmental design initiatives, (ii) target hardening and (iii) management,
      community involvement, and public awareness. Table 8.1 shows the three
      main strategies and the respective prevention steps as presented in the SCP.
    


    
      In Malaysia, CPTED design strategies can be applied on a voluntary basis in residential developments.
      Nonetheless, evidence suggests that since the launch of the GTP, the Home Affairs Ministry and the Royal Malaysia
      Police have made reducing crime their top priority. However, CPTED applications are not yet fully fledged.
    


    
      
        Table 8.1 Three main strategies for the Safe City Programme
      

      
        
          	
            

          

          	
            
              Strategies
            

          

          	
            
              Prevention steps
            

          
        

      

      
        
          	
            
              1
            

          

          	
            
              Environmental design initiatives
            

          

          	
            
              Separation of pedestrian walkways from motorised lanes
            


            
              Implement Crime Prevention Through Environmental Design (CPTED)
            


            
              Establishment of GIS mapping for crime and safe city programme
            

          
        


        
          	
            
              2
            

          

          	
            
              Target hardening2
            

          

          	
            
              Police post/mobile stations
            


            
              Safety mirrors
            


            
              Crime prevention signage
            


            
              Safety alarms (panic button)
            


            
              Motorcycle parking with locking facilities
            


            
              Installation of CCTV on commercial premises and public places
            


            
              Lighting
            


            
              Unobstructed view of public walkways
            


            
              Generation of appropriate activities at vulnerable crime spots
            

          
        


        
          	
            
              3
            

          

          	
            
              Management, community involvement and public awareness
            

          

          	
            
              Education, public awareness, and publicity
            


            
              Improve surveillance in the housing areas
            


            
              Fixed agenda on Safe City Programme at full council meeting
            

          
        

      
    


    
      Source: (GTP, 2010)
    


    
      Until recently, all efforts for crime reduction under the safe city initiatives have
      referred to preparing planning guidelines for CCTV in commercial and public spaces for crime hotspot areas as
      recognised by the Royal Malaysian Police. In the first phase of the implementation of SCP, the focus was given to
      commercial and public places but not to housing areas. A few years later, the SCP expanded its focus to include
      housing areas as well. According to the GTP Annual Report (GTP, 2014), the security features involve lighting,
      motorcycle parking lots with locks, notice boards, and safety mirrors.
    


    Modelling the CPTED construct: the case of Penang, Malaysia


    
      This section presents an example of a context where regulations, policy, and guidance relating to crime
      prevention have only recently been developed. Here, the authors attempt to examine the impact of the
      characteristics of the built environment on the basis of CPTED principles on Malaysian neighbourhoods, as part of
      an action research project involving the authors. To this extent, the study provides a detailed example of how
      the respective authorities can consider the nature and intensity of CPTED interventions to opt and the procedures
      to apply for implementation purposes. In order to achieve the global concern of creating sustainable communities
      and to assist the implementation of Malaysia’s Safe City Programme, it is important to empirically introduce and
      examine the CPTED initiatives in the local context.
    


    
      Finding ways to increase safety and well-being may be especially important for Malaysia due to the diverse
      ethnicity and religious backgrounds of its community. Understanding CPTED techniques by decreasing criminal
      opportunities within this multiracial society can provide new insights that would be beneficial for other
      heterogeneous societies where the potential for intergroup conflict is inherent. Both social and physical
      composition of an area influence social behaviour in the built environment. People like to live among people with
      similar characteristics (van Kempen and Bolt, 2009). Neighbourhood diversification affects the degree of social
      interaction within the neighbourhood. It is not surprising that social groupings within a multiracial society
      have totally different activity patterns and hardy any contact with each other (Lee et al., 1991). Though social
      conditions can overrule spatial ones, the spatial layout of neighbourhoods affects the behaviour of its dwellers.
      It would be interesting to examine how CPTED principles influence social interactions among residents in
      homogeneous and heterogeneous communities in order to understand the relationships between environmental factors
      and people’s behaviour. Future research could be directed towards intra-cultural differences among various ethnic
      groups in Malaysia, as well as other countries.
    


    Conceptual model development


    
      For the present, the current study seeks to test the effects of the built environment on the possibility of crime
      reduction through physical planning initiatives in the Malaysian context just described. The primary question is:
      In housing neighbourhoods with a similar social climate, does the level of CPTED
      features help to reduce property crimes? The research aimed to address multiple core issues related to the
      examination of CPTED and its effectiveness in practice by observing how four fundamental principles of CPTED –
      surveillance, access control, territoriality, and management and maintenance – affect crime control, as measured
      by victimisation. In this chapter, we refer to constructs as latent constructs or variables or factors
      interchangeably. The definition of each principle is provided in Table
      8.2.
    


    
      Although the terminology of the principles may be generic in the existing literature, the constructs measured in
      each principle are specifically relevant to the neighbourhood-scale environment. CPTED needs to develop on the
      basis of each particular context. To be effective, activities in all four principles must synergise (i.e. access
      control and natural surveillance), respond to, support, and stimulate one another.
    


    
      For tests of theory to be meaningful, ‘it is essential that researchers correctly specify their measurement
      models to match their theoretical conceptualisations’ (Jarvis et al., 2012, p. 140). The ultimate goals of the
      work are to develop and validate CPTED measures and to examine the link between CPTED and burglary victimisation
      in residential neighbourhoods in Penang, Malaysia. To this end, four sequential stages of scale development were
      undertaken: conceptual model development, item generation and content validation, exploratory study, and
      confirmatory study. In line with the concept of CPTED, the model argues that the CPTED principles are expected to
      be negatively associated with victimisation. The model was tested using data from a sample of 456 Malaysian
      households in two neighbourhoods. For each household, household surveys were completed and on-site physical
      features were rated. Therefore, the study addresses the issue of how some urban neighbourhoods maintain a
      relatively low level of crime despite their physical proximity and social similarities to those with a relatively
      high level. The proposed model includes an analytical framework based on structural equation modelling (SEM),
      allowing for the simultaneous inclusion of higher-order (multi-dimensional) constructs and their dimensions as
      latent variables. As described above, this involves both exploratory (EFA) and confirmatory (CFA) factor
      analysis.
    


    
      
        Table 8.2 Definitions of the study variables
      

      
        
          	
            
              Variable
            

          

          	
            
              Definition
            

          
        

      

      
        
          	
            
              Surveillance
            

          

          	
            
              Surveillance is a CPTED principle, referring to the way in which design can maximise the ability of both
              formal and informal users to monitor the surrounding environment and presumably take some effective
              action against observed suspicious behaviour.
            

          
        


        
          	
            
              Access control
            

          

          	
            
              Access control focuses on reducing opportunities for crime by denying access to potential targets and
              creating a perception of high risk to offenders when entering a space.
            

          
        


        
          	
            
              Territoriality
            

          

          	
            
              Territoriality involves creating a sense of users’ ownership. It originates from the action of protecting
              a space and defending it against intrusion.
            

          
        


        
          	
            
              Maintenance
            

          

          	
            
              Maintenance allows the continued use of an area for its intended purpose and continued control of
              undesired activities.
            

          
        


        
          	
            
              Victimisation
            

          

          	
            
              Victimisation focuses on property victimisation, including completed burglary and objects stolen from
              outside the house.
            

          
        

      
    


    Developing the study framework


    
      The items were developed based on the operationalisation of each latent variable in the theoretical framework, as
      summarised in Table 8.3. The aim of the research was to develop and
      validate the CPTED construct and investigate its effect on crime reduction. The study was quantitative in nature,
      and two independent data collections were administered. The first part of the data collection involved an on-site
      observation of the residents’ surrounding area to identify and evaluate the CPTED features. This study utilises
      stratified systematic sampling with the random start method to select samples within the stratum
      (neighbourhoods). The unit of analysis within each stratum is residential houses.
    


    
      In this study, CPTED was measured using the four main principles, surveillance, access control,
      territoriality, and management and maintenance. The CPTED checklist was adapted from Minnery and
      Lim (2005), Hedayati-Marzbali et al. (2012), and Abdullah et al. (2014) and is based on CPTED scale measures
      developed from the CPTED framework (Crowe, 2000) and information collected from relevant studies and surveys that
      helped in the development of the checklist questions (Brown and Altman, 1983; US Department of Justice, 1976).
    


    
      Surveillance is classified into two categories: visibility and lighting. Visibility was measured on
      a 5-point Likert scale and refers to the degree of possibility of places being overlooked by residents and
      outsiders. As shown in Table 8.3, the study considers four items for measuring visibility. Lighting was
      measured using five statements to examine the quality of lighting at house and street levels.
    


    
      Access control was operationalised based on two categories: physical barrier and security system.
      The definition of physical barrier refers to walls, fences, or security bars preventing either entry to or egress
      from the crime targets. The second category includes all external security devices such as alarms, locks to
      gates, CCTV, security dogs, and other security devices. The score for this category was based on the total number
      of items present, a technique previously used by Patterson (1978).
    


    
      Territoriality was measured using two categories: markers and landscaping. Markers include a
      variety of physical elements that are observable consequences of behaviours. The present indicators of marking
      behaviour include markers of territoriality (i.e. signs of personalisation). The scale is based on the total
      number of items present (e.g. personalised decoration or garden furniture). Landscape is a product of man and
      nature and a great example of (both the conduct and the outcome of) territorial behaviour shaped by residents.
      Landscaping is based on four items, focusing on the landscape context attributes of each individual property.
    


    
      Management and maintenance was operationalised based on two categories: front house maintenance and
      back lane maintenance (see Figure 8.1). The latter was added to
      the scale because of the existence of back lanes for every home in the study area,
      indicating that back lanes are a part of the design process in such developments in Malaysia, as shown in
      Figure 8.1. This factor was considered in contextually operationalising the CPTED scale, because a large
      portion of housebreaking in Malaysia is reported to have occurred from the back lane. There are seven items
      measuring front house maintenance, based on a 5-point Likert scale ranging from 1 (low quality) to 5 (high
      quality). Four items are used to assess back lane maintenance on a 3-point Likert scale ranging from 1 (not at
      all satisfied) to 3 (extremely satisfied).
    


    
      
        Table 8.3 CPTED principles with respective indicators
      

      
        
          	
            
              Principles
            

          

          	
            
              Indicators
            

          

          	
            
              Items
            

          
        

      

      
        
          	
            
              Surveillance
            

          

          	
            
              Visibility (1 = extremely not satisfied, 5 = extremely satisfied)
            

          

          	
            
              1 All doors and windows at the front façade are visible from the street.
            


            
              2 No places are concealed by fences in the yard from the main entrance.
            


            
              3 All spaces between houses are visible.
            


            
              4 Shrubs are kept to a maximum of 90 cm in height.
            

          
        


        
          	
            
               
            

          

          	
            
              Lighting
            


            
              (1 = very poor, 5 = very good)
            

          

          	
            
              1 Lighting facilities at the main entrance.
            


            
              2 Lighting around the building.
            


            
              3 The level of lighting in the yard area.
            


            
              4 House-level lighting maintenance.
            


            
              5 Street lighting maintenance.
            

          
        


        
          	
            
              Access Control
            

          

          	
            
              Physical barrier (0 = no, 1 = yes)
            

          

          	
            
              1 A barrier (wall/hedge/fence) exists continuously.
            


            
              2 A continuous extra physical element exists.
            


            
              Number of items present
            

          
        


        
          	
            
              Territoriality
            

          

          	
            
              Security system Markers
            

          

          	
            
              Number of items present
            

          
        


        
          	
            
               
            

          

          	
            
              Landscaping (1 = extremely not satisfied, 5 = extremely satisfied)
            

          

          	
            
              1 Overall aesthetic condition of the landscape is excellent.
            


            
              2 Additional landscaping is performed immediately outside the territory.
            


            
              3 Landscaping is well maintained.
            


            
              4 The proportion of the soft-scape compared to the built-up area is high.
            

          
        


        
          	
            
              Maintenance and management
            

          

          	
            
              Front house maintenance (1 = low quality, 5 = high quality)
            

          

          	
            
              1 The condition of the exterior walls.
            


            
              2 The condition of doors and gates.
            


            
              3 The condition of windows.
            


            
              4 The condition of roofs.
            


            
              5 The condition of property boundaries.
            


            
              6 Prevention activities in the presence of incivilities such as graffiti.
            


            
              7 General appearance of the house.
            

          
        


        
          	
            
               
            

          

          	
            
              Back lane maintenance (1 = not at all satisfied, 3 = extremely satisfied)
            

          

          	
            
              8 Back lane is well maintained.
            


            
              9 Basic lighting is provided in the back lane.
            


            
              10 General appearance of the house is in good condition (at the rear of the property).
            


            
              11 There is no evidence of litter/graffiti within the vicinity of the property.
            

          
        

      
    


    
      [image: Image]

      
        Figure 8.1 Front façade (top) and back lane (bottom) of a typical terraced house in the study area
      

    


    
      The current study employed a victimisation survey to measure respondents’
      victimisation experiences to avoid the limitation concerning police crime statistics. The literature has cast
      serious doubt on the validity of official crime statistics, as a substantial proportion of crimes are not
      reported to or recorded by the police (see Flatley et al., 2010; Kaylen and Pridemore, 2011). Consistently, only
      about half of property break-ins are reported in Malaysia, and these usually involve either more than just a
      break-in (such as physical harm to victims) and/or a significant, high-value loss which may warrant a report for
      insurance claims.
    


    
      After an initial pilot study to test the reliability of the observations (κ = 0.83),3 the analysis showed that the ratings were deemed to be adequate for use in testing the
      hypotheses of the current study (Landis and Koch, 1977).
    


    
      As noted earlier, EFA was used to determine the number of latent variables, whereas CFA was employed to test the
      measurement model. The current study employed SEM using Smart PLS M2 Version 2.0 for CFA (Ringle et al., 2005)
      and applied PLS (partial least squares) path modelling to conceptualise the third-order CPTED model. The SEM can
      be divided into two parts: the measurement and structural models. The measurement (outer) model is
      the part which relates measured variables (items or indicators) to latent variables. The structural (inner) model
      is the part that relates latent variables to one another. CFA requires specification of a model a priori,
      indicating the number of constructs, as well as the items’ load on each construct. The researcher uses knowledge
      of the theory and/or empirical research to postulate the relationship pattern between items and constructs.
    


    
      But sometimes the items do not always reflect the underlying latent variables. Therefore, an EFA is required, and
      the expectations in CFA are usually based on the findings of the factor analysis (EFA) (as posited by the
      theories). Therefore, the current study involves both EFA (using the first dataset) and CFA (using the second
      dataset). Finally, the study proceeds with the structural model assessment to test the relationship between CPTED
      and victimisation.
    


    
      One important aspect of SEM is the inclusion of variables that are not measured directly, but through their
      observed causes, called indicators. The variables used in SEM can be observed variables or constructed variables
      (not observed), called constructs or latent variables. This is one of the most important differences between SEM
      and other modelling techniques, since the classical data analysis procedures only model observable measurements
      (Amorim et al., 2010).
    


    
      An important point to note at this stage is that SEM does not, in itself, enable researchers to derive causal
      relations, hence it does not supply conventional ‘what works’ evidence. According to Bollen and Pearl (2013), the
      causal assumptions SEM makes rely upon ‘the research design, prior studies, scientific knowledge, logical
      arguments, temporal priorities, and other evidence that the researcher can marshal in support of them’ (p. 309).
      The purpose is to explore, interpret, and refine a causal relationship that is assumed from other evidence.
    


    The modelling strategy


    
      PLS enables researchers to investigate models at a higher level of abstraction (Lohmöller, 1989). In many fields
      of social sciences, studies involve the conceptualisation of multi-dimensional
      constructs, which are composed of different but strictly related dimensions. In the existing literature, two
      approaches are generally suggested to estimate the parameters in higher-order models: the two-stage approach and
      the hierarchical components approach (also known as the repeated indicator approach, which was originally
      suggested by Wold; Lohmöller, 1989; Ringle et al., 2012; Wetzels et al., 2009). The two-stage approach may offer
      advantages when estimating higher-order models with formative indicators (Wilson and Henseler, 2007). Although
      there is only limited evidence of the appropriateness regarding the use of these approaches in higher-order
      models (Becker et al., 2012), the repeated indicator approach is the most popular approach when estimating
      higher-order models in PLS (Wilson and Henseler, 2007).
    


    
      The current work employed PLS path modelling to estimate the parameters in the inner and outer model of the
      hierarchical model and the final structural model, because PLS path modelling is not constrained with respect to
      distributional properties (multivariate normality), measurement level, complex (hierarchical) model, sample size,
      identification, or factor indeterminacy (Henseler et al., 2009; Wetzels et al., 2009). The aim of this research
      is mainly to substantiate the proposed conceptual definition of CPTED by reference to empirical data. The main
      reason for adopting PLS was having higher-order factors in the model as well as superiority of PLS for
      exploratory research. Therefore, PLS offers the most suitable approach to estimate the parameters in both the
      hierarchical measurement model and the structural model.
    


    
      We specify the proposed CPTED model as a third-order reflective4 hierarchical
      model through the repeated use of all the manifest variables of the underlying lower-order latent variable (Akter
      et al., 2010; Lohmöller, 1989; Wetzels et al., 2009). A third-order construct is a multi-dimensional latent
      construct that is not directly observed but is rather inferred through a mathematical model. It can be explained
      and conceptualised by its respected lower-order variables.
    


    
      In the current work, the CPTED construct was specified as a multivariate reflective hierarchical model. Although
      the literature on CPTED has always embraced such hierarchical views (Abdullah et al., 2013; Armitage, 2013;
      Cozens et al., 2005; Crowe, 2000; Hedayati-Marzbali et al., 2012; Minnery and Lim, 2005), few studies have
      empirically examined the CPTED construct using a third-order factor. This is because the purpose of the study is
      to examine the impact of collective elements of CPTED strategies on victimisation.
    


    
      The higher-order latent variables (second- and third-order levels) were set up through the repeated use of the
      manifest variables of the lower-order latent variables (Wetzels et al., 2009). Technical details on measurement
      model and the scale validation are set out in Appendix A, but
      broadly speaking, the validity and reliability of the CPTED four-dimensional structure was tested. EFA was
      conducted using the first dataset, followed by CFA using the second dataset. As discussed above, EFA and CFA are
      two entirely different things; in practical terms, this means the data cannot be recycled. The study then
      proceeded to doing CFA to assess the unidimensionality, validity, and reliability of the latent constructs, i.e.
      CPTED principles. Once these three requirements are achieved, the study proceeded to modelling the conceptual
      model using SEM on the second dataset. As the purpose of this study was to examine the
      impact of collective elements of CPTED on victimisation, CPTED was conceptualised as a multi-dimensional
      construct and consists of a number of aggregated observed variables to represent the underlying (or latent)
      concept.
    


    Validating the study model


    
      This study sought to measure the relationship between CPTED and victimisation; thus, field studies were conducted
      in two neighbourhoods in Penang, Malaysia, that were otherwise comparable but which differed in implementation of
      CPTED measures. To measure the victimisation rate, respondents were asked several questions to assess their
      property victimisation experiences using a dichotomous response scale in which respondents indicated whether they
      had been victimised by responding Yes or No. Property victimisation subsumes completed burglary and objects
      stolen from outside the house. Responses were then recoded to 0 (non-victimised) and 1 (victimised). The
      household survey had response rates of 62% and 47% in two neighbourhoods.
    


    
      In this study, the CPTED principles are second-order constructs, which were measured using first-order constructs
      (i.e. the Indicators in column 2 of Table 8.3). Therefore, the current study utilises SEM to assess how
      sets of observed variables define constructs and how these constructs relate to each other.
    


    The empirical findings


    
      As reported in Appendix A, the results of the measurement model
      demonstrated adequate reliability and convergent validity, which suggested that all items were valid measures of
      their respective constructs based on parameter estimates and statistical significance. With respect to the
      structural model, the path coefficients were assessed using bootstrapping with 500 iterations of resampling. The
      results of path analysis indicate that all paths are significant at p < 0.05. CPTED was measured on a
      scale derived from the four reflective second-order variables, namely natural surveillance, access control,
      territoriality, and management and maintenance with significant path coefficients (i.e. 0.871, 0.493, 0.713, and
      0.954 respectively). This means that CPTED as a third-order construct was reflected in its second-order
      dimensions by surveillance, access control, territoriality, and management and maintenance, which explained 76%,
      24%, 51% and 91% of overall CPTED variance, respectively. As a rough rule of thumb, R2 values of 0.75, 0.50, and 0.25 may be considered substantial,
      moderate, and weak, respectively (Hair et al., 2011). The examinations show that management and maintenance and
      surveillance have substantial R2 values, whereas the
      predictions of territoriality and access control are comparably moderate and weak, respectively. It implies that
      management and maintenance had the greatest reflection of overall CPTED, followed by surveillance,
      territoriality, and access control. Though the results show differences in dimensions in reflecting overall
      CPTED, it should be noted that all these dimensions were important in reflecting CPTED. This finding provides evidence that CPTED is a higher-order construct with four main principles, which
      confirms the structure in previous CPTED studies (Abdullah et al., 2013; Hedayati-Marzbali et al., 2012; Parnaby,
      2007).
    


    
      Based on the victimisation survey, Neighbourhood 1 had a burglary rate of 3% (3 per 100 households), whereas 23%
      of the respondents in Neighbourhood 2 reported they had been victimised at least once within the past 12 months.
      The modelling results further indicate that the presence of CPTED is associated with a significantly lower rate
      of burglary victimisation in the study area (β = −0.252, p < 0.01). Although some studies
      indicated that CPTED has no significant direct effect on victimisation (Hedayati-Marzbali et al., 2012; Minnery
      and Lim, 2005), the current work demonstrates that the multi-dimensional CPTED construct used in this study was
      consistent with a negative effect on victimisation.5 As such, it is in line with
      a large body of empirical literature on the effectiveness of CPTED in reducing crime (e.g. Gultekin and Gultekin,
      2008).
    


    
      The CPTED scale developed in this study is a multi-dimensional approach which, as has hopefully been
      demonstrated, is superior to other, unidimensional methods. However, a comparison of the underlying principles
      between the present work and these particular studies reveals that although there are several similar items
      measuring the respective constructs, previous studies did not include the condition of back lanes in their
      proposed model. Hence, they only considered the front yard in their evaluations, not the rear of the property.
      Back lane is a part of design process in landed developments in Malaysia, which is often associated with
      annoying, disgusting, narrow, and dark conditions. Taking this condition into consideration, the result indicates
      that there is a negative association between CPTED and victimisation, where a high level of CPTED is associated
      with a low level of burglary. Having completed the description of the empirical study, the following section
      focuses on the implications of the empirical findings and moves on to reformulating CPTED interventions in
      Malaysia.
    


    Discussion


    
      The current work extends crime-design research by demonstrating how CPTED interventions can be characterised and
      measured using a multivariate construct. The analysis confirmed the stability of these eight factors, which were,
      in turn, nested within four main CPTED principles. The CPTED scale developed in this study provides a more
      comprehensive understanding of the concept, given its multidimensionality comprising four empirically
      distinguishable second-order factors (surveillance, access control, territoriality, and management and
      maintenance). The existence of the third-order factor – namely CPTED as a whole – also confirms the view that the
      CPTED construct should not be treated as a single construct, because the purpose of this work was to examine the
      impact of collective elements of CPTED on victimisation. The current study may contribute to and stimulate
      further interest in the study of CPTED examination within the residential environment and its link to
      victimisation as an outcome variable. As for practical implications, the 28-item scale can be administered by
      professionals and local authorities to measure the level of CPTED implementation in an
      area.
    


    
      Careful planning is a key to successful crime prevention. To have any chance of reducing crime and fear, a
      community’s issues should be approached logically and systematically. Developing crime prevention programmes that
      address the community’s needs can be the first step. The second step refers to an evaluation of these programmes
      to make sure they work effectively. Therefore, available resources can be directed toward the most serious
      problems, and the activities of different agencies can be coordinated.
    


    
      As noted earlier, the CPTED guideline developed by the Department of Town and Country Planning, Malaysia, was
      established based on the recommendations of the NKRA Lab. However, there is no empirical support for the
      effectiveness of these crime prevention initiatives within the Malaysian context. In line with the study
      findings, the CPTED guideline in Malaysia is defined based on four universal principles used by the international
      community: natural surveillance, access control, territoriality, and maintenance and management. The CPTED
      implementation guide in Malaysia is divided into seven development components, namely (i) layout design, (ii)
      access and pedestrian path, (iii) landscape and elements of urban design, (iv) car park, (v) lighting, (vi)
      security devices, and (vii) management and maintenance.
    


    
      Table 8.4 depicts a general comparison between the present study findings
      and the CPTED guideline in Malaysia. In general, the comparison between the CPTED guideline and the study
      findings indicates consistent results. In terms of access control, territoriality, management and maintenance,
      and surveillance, the empirical findings and the CPTED guideline are extremely consistent. The risk of crime will
      be reduced by using appropriate lighting, territorial features, security devices, and good maintenance. However,
      there were marked differences with regards to the layout design. A study in Malaysia suggests that street layouts
      consisting of cul-de-sac street patterns will reduce crime opportunities as well as mitigate fear of crime
      (Hedayati-Marzbali et al., 2016). However, the Malaysia CPTED guideline advocates more permeable street layouts
      in order to enhance natural surveillability.
    


    
      The CPTED implementation scale can be used as a monitoring mechanism and to assess the levels of CPTED in both
      pre- and post-implementation stages. Typical examples of implementation include upgrading physical security
      features at vulnerable houses and providing surveillance at hotspot areas deemed more vulnerable to burglary.
      Doing so enables the respective authorities to strategically manage and modify the most important aspects of
      CPTED during the implementation stage. This allows a practice-based CPTED programme to demonstrate and inform
      people on how to design or redesign out crime. For instance, in terms of lighting and visibility, adding lights
      for the sake of adding lights makes no sense. Adding lights where the lighting levels are below local ordinance,
      where crimes have occurred due to low visibility, makes more sense to the homeowners.
    


    
      Although the resulting third-order factor model has been subjected to rigorous development and validation
      procedures, the study is not without room for further investigation. It should be noted that police-recorded
      crime data is not easily available to the public in Malaysia. A recent article by the Director of NKRA on Crime
      Reduction indicated a large proportion of unreported crime in Malaysia and stated that the police can only
      publish reported crime to the public (Khan, 2015). In terms of the availability of crime data, it has long been
      recognised that many developed nations developed comprehensive crime statistics, and it has been expected that
      similar information should be made available for Malaysia as well. However, such systematic collection of
      information on crime is still lacking. This makes comparisons with crime statistics of other developed nations
      difficult. In addition, there is a lot of bureaucracy involved in getting such statistics.
    


    
      
        Table 8.4 Comparison between the Malaysia CPTED guideline
        (divided into seven development components) and the study findings
      

      
        
          	
            
              Type of interventions
            

          

          	
            
              CPTED guideline
            

          

          	
            
              The study results
            

          

          	
            
              Explanation
            

          
        

      

      
        
          	
            
              Layout design
            

          

          	
            
              Mixed development consists of residential, commercial, industrial, and public space development
              activities.
            

          

          	
            
              Residential development includes low numbers of grocery stores only.
            

          

          	
            
              Overall, the CPTED guideline advocates a grid-iron layout design, whereas the study findings suggest less
              permeable layouts consisting of a good number of culs-de-sac.
            

          
        


        
          	
            

          

          	
            
              Encourage activities that allow drawing attention of the local community such as night market, alfresco
              café, restaurants, sports, recreation, and so on.
            

          

          	
            
              Encourage activities for the neighbourhood use only, such as retail activities and open spaces. With
              regards to a night market, residents believed that it makes the place more prone to burglary.
            

          
        


        
          	
            

          

          	
            
              Designs should avoid creation of entrapment spots especially in car parks, pedestrian walkways, dead-end
              roads, or back lanes.
            

          

          	
            
              The concepts of the Neighbourhood Unit and the Radburn Idea can be applied, whereby the hierarchy of
              streets within a neighbourhood with culs-de-sac can be employed to discourage through traffic and
              increase safety.
            

          
        


        
          	
            

          

          	
            
              Provide clear, maximised, and unobstructed view of space at short and long distance.
            

          

          	
            
              Encourage high visibility and unobstructed view of space.
            

          
        


        
          	
            
              Access and pedestrian walkways
            

          

          	
            
              Prevent or reduce road and pedestrian walkways that are separated, quiet, hidden, and trapped.
            

          

          	
            
              Avoid hidden and trapped areas (e.g. avoid footpaths that link culs-de-sac to the more permeable
              streets).
            

          

          	
            
              Both results demonstrate that hidden areas are a source of danger.
            

          
        


        
          	
            
              Soft landscaping and urban design element
            

          

          	
            
              The use of soft- and hard-landscaping to determine public and private boundaries.
            

          

          	
            
              The use of real barriers to define the space.
            

          

          	
            
              Both results are consistent in terms of access control and territorial features.
            

          
        


        
          	
            
              Car parks
            

          

          	
            
              Increasing surveillability (lighting and natural surveillance) to avoid criminal incidences.
            

          

          	
            
              Encourage surveillance in terms of lighting and natural surveillance.
            

          

          	
            
              The results suggest high levels of natural surveillance and lighting in car parks.
            

          
        


        
          	
            
              Lighting
            

          

          	
            
              Provide bright lighting, especially at night.
            

          

          	
            
              Provide adequate lighting, especially in dark areas.
            

          

          	
            
              Findings indicate that adding lights where the lighting levels are below local ordinance can help reduce
              the crime rate.
            

          
        


        
          	
            
              Security devices
            

          

          	
            
              Security devices include safety mirrors, security alarms, CCTV, and warning sign boards.
            

          

          	
            
              Security devices such as alarms, locks to gates, CCTV, security dogs, and other security devices were
              included.
            

          

          	
            
              The risk of crime will be reduced by using appropriate security devices.
            

          
        


        
          	
            
              Management and maintenance
            

          

          	
            
              Areas should be maintained regularly.
            

          

          	
            
              Home maintenance may enable residents to keep up their home and express stronger place attachment and
              consists of front house and back lane maintenance.
            

          

          	
            
              Areas with poor maintenance are considered less defensible and more prone to crime.
            

          
        

      
    


    
      Future researchers may want to study the role of permeability in the variation of
      crime rates. Neighbourhood permeability could be incorporated into the concept of access control at both
      household and neighbourhood levels, which is important because previous studies found significant associations
      (both positive and negative) between permeability and crime rate (Hedayati-Marzbali et al., 2016; Johnson and
      Bowers, 2010). Hence, one of the highly debated subjects in the crime–space relationship is permeability
      (Armitage et al., 2011), which is a community-level design feature related to crime rates (Taylor, 2002). Further
      research that takes movement within and around neighbourhoods into consideration is needed to validate the CPTED
      scale because there are still unanswered questions regarding the concept of open and closed solutions.
    


    
      The present study has incorporated a more comprehensive scale based on an extensive literature review and expert
      opinion. Nonetheless, the scale has been applied in neighbourhoods for which the use of CPTED is not coordinated.
      Hence, there is also a need for future researchers to investigate the CPTED implementation measurement scale in
      coordinated environments and to compare the results with uncoordinated environments. As such, future research
      could uncover the efficacy of post-implementation strategies of CPTED and its effectiveness in combatting crime.
      In addition, it will allow a continued refinement and further validation of the CPTED measurement scale.
    


    Conclusions


    
      The primary aim of this study was to develop and validate a measurement scale of CPTED in a residential
      environment. Exploratory and confirmatory factor analyses established a 28-item, 8-factor nested within the four
      main principles of CPTED. The results indicate that this scale is valid and reliable and can therefore be used
      with confidence by academics and practitioners, particularly in Malaysia; however, the study shows the way for
      employing similar approaches in other contexts. Crime prevention practitioners should take these factors into
      consideration when making informed decisions for future developments. In order to ensure that the instrument is
      valid, the structure of the constructs/ variables and how they relate to each other need to be confirmed from an
      empirical point of view.
    


    
      The hierarchical CPTED model derived in this study conforms to a large portion of the
      literature, explaining the underlying theoretical basis for CPTED measures (e.g. Abdullah et al., 2013; Cozens et
      al., 2005; Crowe, 2000; Ekblom, 2011). The model explains new and interesting findings; a concept that was poorly
      or imperfectly understood before now allows adequate prediction of CPTED in urban areas.
    


    
      Professionals may also use the scale to evaluate the success of their implementation of CPTED and, combined with
      suitable outcome indicators and an appropriate experimental/quasi-experimental research design, its impact on
      crime reduction. When the benefit of using this model for professionals was mentioned, there was no expectation
      that the police or professionals run the structural equation modelling. The current work provides a rigorous
      statistical approach to test the validity of the CPTED structure and to provide a trusted CPTED instrument. As
      observed, the structure was confirmed, so that professionals can use these measures with confidence. However, the
      analysis is still best left to the academics. In line with the literature (Armitage, 2013; Gultekin and Gultekin,
      2008), the results offer support to the premise that crime can be reduced and ultimately prevented through
      manipulations of the built environment.
    


    
      Most crime happens in hotspots, and if these hotspots are identified and then redesigned based on the CPTED
      guidelines, the reduction of crime could be an achievable target. As illustrated by the case studies in the
      literature review, dozens of documented examples of successful applications of CPTED strategies in developed
      nations now exist. Many of these successes were obtained in practical ways in an attempt to solve troublesome
      crime issues confronting citizens. Successful experiences in countries such as the Netherlands have shown that it
      is feasible to prevent crime through a focus on environmental design. Although Malaysia is still in its infancy
      in developing CPTED guidelines, some lessons can be learned from the experiences of other industrialised
      countries and used to develop guidelines from a local point of view. Prior to the development of CPTED
      guidelines, however, there is a need to examine crime risk assessments within the urban environment.
    


    
      To date, there has been limited analysis of the effectiveness of CPTED in Malaysia. Research from elsewhere
      demonstrates some benefits in culturally and climatically related contexts (Armitage, 2013; Ekblom et al., 2013;
      Minnery and Lim, 2005). The absence of comprehensive, locally generated data leaves considerable gaps in the
      evidence base, and thus questions regarding policy and practice configurations cannot be answered with
      confidence. Therefore, evaluating the effectiveness of CPTED, and interpreting causal patterns as the present SEM
      approach has done, will be one way of helping to guide future work in this area of study.
    


    
      To prevent crime, the understanding of crime prevention by design agencies and professionals involved in the
      design process of residential areas must take the CPTED features into consideration. Professionals should better
      understand design against crime techniques and use these strategies in practice to control crime. In addition,
      built environment related professionals such as planners and architects can provide
      their expert knowledge to incorporate adequate crime prevention measures in their planning, layout, and design of
      buildings and surroundings, especially in developing countries such as Malaysia. The present findings could help
      practitioners to gain better access to funds and wider support for crime prevention interventions, and to improve
      targeting and implementation, which together will help to reduce crime. For a successful CPTED programme, local
      authorities and professionals should work together in developing public awareness towards the benefits of CPTED.
      Architects, urban developers, city administrators, and property owners should actively participate in CPTED
      programmes.
    


    
      However, CPTED is not a one-off outcome-based design strategy to entirely eliminate crime. Rather, crime can be
      prevented when professionals, local authorities, and residents work together over extended time-periods to create
      safer communities. In doing so, not only will the amount of crime be reduced, but other factors such as the
      liveability and welfare of the surrounding area will also be enhanced. If, however, there is the will to improve
      CPTED practice in Malaysia, then the theoretical and empirical findings and recommendations might well provide
      some useful guidance.
    


    
      Notes


      
        1 Crime Index is an estimation of overall level of recorded crime in a given
        country, ranging from 0 to 100. Crime levels between 60 and 80 were considered as being high-crime rate.
      


      
        2 The prevention steps defined for target hardening strategy are a rather
        broad and inclusive interpretation of this concept. Therefore, the conceptual clarity of this programme is not
        fully satisfied.
      


      
        3 The kappa coefficient (or inter-rater reliability) is the most commonly
        used statistic to measure the agreement between two or more independent observers in their ratings (,where
        Po denotes the observed percentage of agreement,
        and Pe denotes the probability of expected
        agreement due to chance). For further instruction on kappa coefficient, refer to Paquet et al. (2010). The
        obtained value of 0.83 is excellent. Like most correlation statistics, the kappa can range from −1 to +1, where
        values below/equal to 0 represent no agreement and 1 represents perfect agreement.
      


      
        4 Based on the nature and direction of relationships between measures
        (indicators) and constructs, SEM distinguishes two measurement models: reflective versus formative (Edwards
        & Bagozzi, 2000). In a reflective model, a latent variable is posited as the common cause of how the
        measure behaves. In other words, variations in a construct lead to variation in its measures. In a formative
        model, measures are viewed as causes of constructs, meaning that the construct is formed by its measures.
      


      
        5 Please refer to Appendix A for further information on statistical analysis.
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      Appendix A


      Technical details on statistical procedures

    


    Statistical procedures


    
      The proposed model includes an analytical framework based on structural equation modelling (SEM), allowing for
      the simultaneous inclusion of higher-order (multi-dimensional) constructs and their dimensions as latent
      variables. Researchers employ SEM to evaluate latent variables at the observational level and test the
      relationships between latent variables at the theoretical level. SEM comprises two approaches, covariance-based
      SEM (CB-SEM) and variance-based PLS-SEM. The two methods share a same root, although the underlying techniques
      involve different approaches (Jöreskog and Wold, 1982). Partial least square (PLS) is a recent technique that
      generalises and combines features from principal component analysis and multiple regression (Abdi, 2003). In PLS,
      the path/weight coefficients (w) are estimated by a partial multiple regression using a bootstrapping
      procedure. One major difference between CB-SEM and PLS is that CB-SEM specifies the residual structure of latent
      variables, whereas in PLS, the latent variables are weighted composite scores of the indicator variables and lead
      directly to explicit factor scores (Peng and Lai, 2012). Furthermore, CB-SEM is more applicable to confirmatory
      factor analysis, and PLS-SEM is more suitable for exploratory work in finding and evaluating causal relationships
      (Hair et al., 2011). The latter is a regression-based causal modelling approach designed to minimise the residual
      variance in both outer and inner models (Fornell and Bookstein, 1982).
    


    
      To examine the factor structures of the CPTED construct, an EFA was performed using the first dataset, followed
      by a CFA using the second dataset in order to verify the extracted factors. EFA was chosen to explore the factor
      structure of the CPTED by identifying underlying common factors that could then be validated and tested in a
      separate sample using CFA. Based on the literature, which has confirmed CPTED dimensions, the current research
      extends the study of this construct by assessing the four dimensions of CPTED in an Asian context.
    


    
      EFA and reliability tests were used to examine the dimensionality and internal consistency for each of the
      first-order reflective constructs. To this end, a Principal Component Analysis (PCA) with varimax rotation was
      conducted on the first dataset to test the dimensionality of each construct, which were grouped into eight
      reflective blocks (visibility, lighting, physical barrier, security system, markers, landscaping, front house maintenance, and back lane maintenance) of variables and, in turn,
      nested within the four main CPTED dimensions (see Table 8.3). The results showed that all first-order
      constructs were unidimensional, with each represented by one factor with an eigenvalue greater than 1, based on
      Kaiser’s (1960) criterion. All loadings performed well inside each block, ranged from 0.5 to 0.9 (loadings >
      0.5), further supporting their unidimensionality. Although the eight factors were conceptualised in a primary
      hypothesised model, the results of EFA revealed that the 28 items of CPTED loaded on eight first-order reflective
      factors.
    


    
      Cronbach’s alpha for the first-order reflective and the second-order constructs were robust and above the lower
      limit of 0.7, ranged from 0.704 to 0.950. This indicates high scale reliability and further supports the
      unidimensionality and reflective scheme of these factors. Based on this analysis, all hypothesised indicators
      were found to belong together in identifying their underlying constructs.
    


    Further explanations on measurement model validation


    
      To assess the measurement (outer) model, the first step consists of assessing the relationships between the
      indicators and their respective constructs. The quality of the reflective measurement model was assessed using
      convergent and discriminant validity, as well as the reliability of the latent variables. The convergent validity
      of the constructs was supported because factor loadings were above the 0.5 threshold (ranged from 0.5 to 0.9)
      (Hair et al., 2010). The bootstrap test indicated that all loadings were significant at the bootstrap-based
      empirical 95% confidence interval, suggesting that all indicators significantly reflect their underlying
      constructs. In addition, the average variance extracted (AVE) achieved values ranged from 0.504 to 0.771 for the
      first-order variables. Because AVE exceeded the required 0.5 threshold, the constructs captured more than 50% of
      the indicators’ variance.
    


    
      The most common method to examine discriminant validity is to compare the square root of the AVE of each
      construct and the correlation estimate between constructs; the former must be greater than the latter (Fornell
      and Larcker, 1981). The results show that the square root of the AVE (ranged from 0.710 to 0.878) exceeds the
      intercorrelations of the construct with the other constructs in the model (ranged from 0.009 to 0.608), in
      support of discriminant validity (Chin, 2010; Fornell and Larcker, 1981).
    


    
      With respect to higher-order variables, the results indicate that the composite reliabilities (ranged from 0.69
      to 0.90) and AVEs (ranged from 0.50 to 0.76) of the second-order constructs are close to or above the recommended
      cut-off values, which provides evidence of reliable second-order measures. Moreover, the result indicated that
      the composite reliability and AVE for the third-order CPTED construct were 0.85 and 0.61, respectively. The
      entire path coefficient from CPTED to its dimensions is significant at p < 0.01, in support of the
      third-order model of CPTED. This further supports the fact that the four second-order factors, taken
      simultaneously, load well on or represent the third-order CPTED factor well.
    


    
      Marcoulides and Saunders (2006) strongly recommended that the power of a study using PLS path modelling should be
      assessed and recommended. If the statistical power is high, then one can conclude that
      the probability of making a Type 2 error reduces. Type 2 error is defined as concluding an effect to be
      non-existent when in fact it exists. Statistical power has become increasingly common in the social and
      behavioural sciences (Faul et al., 2009). In this study, G*Power 3.1 was used to conduct the power calculations
      (Faul et al., 2009). The result revealed that the power for the dependent variable (victimisation) is 0.98, above
      the cut-off value of 0.8 (Baroudi and Orlikowski, 1989).
    

  


  
    9  How to ruin CPTED


    
      Ward A. Adams, Eric S. McCord and Marcus Felson
    


    
      Author’s note:
    


    
      Sadly, both Ward Adams and Eric McCord have died of cancer since this chapter was initiated. I dedicate this
      chapter to my co-authors. I am glad to note that Ward Adams was awarded his PhD posthumously by Texas State
      University. Further correspondence should be directed to me. Marcus Felson mf38@txstate.edu
    


    Introduction


    
      The successes of Crime Prevention Through Environmental Design (CPTED) are many, but such advances can also be
      lost, as good designs lose their effectiveness over time. Two basic mechanisms can cause a successful CPTED
      design to turn into a failure, or at least a disappointment. The use of space can change, undermining safe
      design. Mismanagement of that space can also lead to failure. Although CPTED processes dictate low maintenance
      and minimal labor expense, in reality all environments require at least minimal maintenance. Even low maintenance
      and low-blockage bushes and trees have to be trimmed on occasion. Strategically placed lawns need mowing. Stores
      laid out for more security are vulnerable to marketing personnel undermining the design by placing displays that
      block sight lines.
    


    
      The second law of thermodynamics applies in crime prevention, as it does in all systems: Even the best CPTED
      designs will move, without proper care and monitoring, towards a state of disorder. A disordered environment
      sabotages the very principles that make CPTED an effective means of crime prevention. Simple inattention to any
      CPTED principle could adversely affect the others, thus ruining otherwise successful CPTED designs. For example,
      installing territorial markers that sharply define the boundary between public and private space serves an
      important security purpose. However, a company that fails to maintain its fences will begin to lose the capacity
      to prevent illegal intrusions. A well-designed office suite with suitable supervision at the entry begins to lose
      security if the receptionist is no longer properly located or spends most of the time doing chores in a back
      office. Similarly, employees assigned to maintain access or to provide security might spend more time on mobile
      phones, leaving a good CPTED design to be lost over time.
    


    
      Conventional CPTED (as described for example by Armitage, 2013; Reynald, 2015) tends
      to confine “management and maintenance” to a single principle, but we think it should be a theme running
      throughout all the CPTED principles of surveillance, access control etc. In fact, we go so far as to coin
      a new acronym, defining Crime Prevention Through Environmental Management (CPTEM) as a set of processes that, if
      ignored, could undermine the longer-term success of a CPTED effort. CPTEM includes standard maintenance,
      adjustment to new conditions, and planning for changes in the use of space in the future. The purpose of this
      chapter is to define four processes that undermine CPTED and hence need ongoing management; and then to offer two
      examples illustrating these principles. It is not our purpose here to show exactly how one should adjust to new
      circumstances but rather to make clear that this process is extremely important for making CPTED effective over
      an extended period.
    


    
      Changing circumstances can undermine CPTED through at least four processes:
    


    
      
        Table 9.1 Four processes that undermine CPTED, with examples
      

      
        
          	
            
              Four processes
            

          

          	
            
              Examples
            

          
        

      

      
        
          	
            
              1
            

          

          	
            
              Mismanaging space
            

          

          	
            
              Placing goods within a store where they block sight lines
            

          
        


        
          	
            
              2
            

          

          	
            
              Changing how space is used
            

          

          	
            
              Adding a skateboard facility to a park
            

          
        


        
          	
            
              3
            

          

          	
            
              Growth and expansion
            

          

          	
            
              Building more apartments with outdoor parking, enhancing auto theft opportunities
            

          
        


        
          	
            
              4
            

          

          	
            
              Deterioration and retraction
            

          

          	
            
              Abandoning property, after which a variety of crimes increase
            

          
        

      
    


    
      	1 Mismanaging space. Subsequent mismanagement of an environment can undermine a good design.


      	2 Changing how space is used. Changing use of space can undermine a good design.


      	3 Growth and expansion. A major increase in activity or growing population density can undermine a
      good design.


      	4 Deterioration and retraction. A major decrease in activity or population density can undermine a
      good design.

    


    
      Table 9.1 provides examples of these four processes that undermine CPTED.
      Mismanagement of space occurs, for example, when goods are placed in locations that block surveillance within a
      commercial store, limiting the ability of store personnel to monitor customer behavior. Some stores locate goods
      outside to attract customers without keeping a clerk nearby to discourage would-be thieves.
    


    
      Modifying a traditional park by adding a facility for skateboarding exemplifies the changing use process. Adding
      the skate function to the park would introduce a new class of park users who are likely very different from every
      day users – more prone to make noise and to conflict with older users. Residents and users could be ill prepared
      for the change in land use.
    


    
      We suggest more generally that the key to crime reduction is the design and management
      of space. Access to space is central – access includes physical access and visual access in the absence of visual
      supervision. Any changes in the environment that alter physical and visual access are important for successful
      design. Mismanaging a good design can create opportunities for illicit access and change the visual components of
      an environment.
    


    
      Mismanagement can also occur at a higher level, if larger communities deteriorate, or grow for that matter, with
      little adjustment considering these changes. However, not all atrophy of CPTED effectiveness is due to
      mismanagement. Even a well-designed community and an attentive local government will come under pressure from
      major growth or major deterioration. These processes, though conceptually distinct, may be difficult to separate
      from one another in a real-world situation. As is the case of the principles of CPTED, it is likely that more
      than one process is in effect at a time. The ruination of CPTED crime prevention features is most likely a result
      of a combination of two or more processes. The next section links theoretical reasoning with processes of CPTEM.
    


    Theoretical background


    
      Theories falling under the umbrella of environmental criminology provide an excellent theoretical framework for
      identifying how crime relates to growth, expansion, deterioration, retraction, and other changes that undermine
      CPTED. Recent research conducted by Birks, Townsley, and Stewart (2012) showed that routine activities, crime
      pattern theory, and rational choice theory worked in concert and provided important, unique voices in their
      simulation of burglary (and see chapter by Birks and Clare in this volume). Crime pattern theory, originated by
      Brantingham and Brantingham (1981, 2013, 2017), explains how constrained travel patterns concentrate crime within
      the activity and awareness spaces of the offender. Crime concentrates along the edges where different land uses
      adjoin (Brantingham and Brantingham, 1993, 1995; Malm, 2010). For example, an entertainment district bordering a
      residential area would constitute an edge. Edges are criminogenic in part because they are essentially unclaimed
      areas, where strangers are not easily identified. Thus, criminals can linger in these areas in virtual anonymity.
    


    
      The theory also describes how some locations act as crime generators and attractors. Crime generators stimulate
      criminal behavior as large numbers of persons, some of whom are potential offenders, visit areas that are
      otherwise not criminogenic and identify criminal opportunities during visits to these places. Shopping malls are
      an example of crime generators. Criminals visit malls for the same reasons non-criminals do. Unlike
      non-criminals, offenders will notice opportunities for criminal enterprise and take immediate advantage of them,
      or store the information for later consumption. Crime attractors are places visited by offenders with a prior
      intention to commit crime there. For example, active shoplifting “gangs” may go to particular stores with the
      sole purpose of shoplifting expensive goods. It is possible that a crime generator, over time, can become an
      attractor. A shopping mall that started out as a crime generator might in time become
      an attractor as more offenders begin to see the facility as a target-rich environment. Thus, offenders visit the
      mall with crime as their main purpose for the trip. Routine activities theory posits that three well-known
      conditions must be met in space and time for a crime to occur. If a suitable target, a likely offender, and the
      absence of capable guardians converge, then a crime is likely to occur. During daily travel to and from school, a
      teenager on the lookout for a bicycle notices that a nice bike is frequently left unattended outside of a game
      room/amusement arcade or other location where youths are likely to linger. If the bicycle is left outside and
      there are no guardians present, the teenager is more likely to steal the bicycle.
    


    
      Each of these theoretical points helps us understand how a good design against crime can be undermined by
      changing realities. A well-designed store can experience greater traffic from new businesses nearby that generate
      and attract offenders. A new apartment complex can be constructed next to a rowdy neighborhood, reducing the
      effectiveness of its design. A store might change its product mix, adding new items that are better crime
      targets.
    


    
      We provide two examples in which an area was designed securely for its time but ended up with a more serious
      crime situation because of changing local circumstances. These examples illustrate the third and fourth processes
      of CPTEM. The first example concerns the process of deterioration and retraction in West Louisville, Kentucky,
      and its impact on burglary. Second, we examine how population growth and expansion in Houston, Texas, influenced
      motor vehicle theft in mixed land use subdivisions.
    


    Abandoned property in Louisville, Kentucky


    Background


    
      Certain neighborhoods in Louisville, Kentucky, began with no particular design problems. Houses were close enough
      to one another for security, with good sight lines. Streets were laid out well, if not ideally. Street traffic
      was calm enough for reasonable security. But as will be seen, economic pressures, forcing a significant number of
      residents to abandon their properties, eventually undermined what was otherwise reasonable CPTED design.
    


    
      West Louisville, or the “west end”, is a group of nine neighborhoods in the north-west section of the city. It is
      bordered by the Ohio River on the north and west and downtown on the east. These communities arose in the
      nineteenth and early twentieth centuries and consisted then of segregated black and white neighborhoods in the
      Southern tradition. Neighborhoods were predominantly residential with small patches of commercial areas and were
      built for blue-collar workers holding jobs in the local factories and shipping docks on the Ohio River.
    


    
      The vast majority of housing consisted of small, single-family homes of craftsman and bungalow style. By 1950,
      West Louisville had a population of 150,000, one-fourth of whom were African-Americans. This area was still
      enjoying the economic spurt in manufacturing brought about by World War II. Unfortunately, the decades ahead brought rapid decline. The nationwide trend towards deindustrialization
      resulted in local factory shutdowns and most jobs leaving the area.
    


    
      At the same time, many residents moved to the suburbs of east Louisville looking for newer housing and the jobs
      that had relocated. However, this move to the suburbs was impeded for African-American residents due to unequal
      job opportunities and various forms of housing discrimination. The race riots in the 1960s and 1970s further
      accelerated the flight of white residents from the area. The only substantial commercial area in West Louisville
      was destroyed by rioters in 1968 and was never rebuilt. The aging housing experienced deterioration as there was
      little money for maintenance among the remaining population. Owner occupancy rates dropped, and abandoned
      residential properties became commonplace (Austin et al., 2013; Rodgers, 1955).
    


    
      By 2010, West Louisville’s population had dropped to 60,000, nearly a third of its population at its peak. Its
      residents were now 79 percent African-American, median household income was less than $22,000, only 7 percent of
      adults had college degrees, and 38 percent of households were headed by single mothers with children. The median
      home value was less than $67,000, with only 33 percent owner occupied. Most importantly for this study, 22
      percent of housing units in the West Louisville area were vacant or entirely abandoned (Austin et al., 2013).
    


    
      The deterioration and retraction processes are evident in West Louisville today, which notably has the highest
      crime levels in the city. The large number of single-family homes – originally constructed with good CPTED
      features, including front porches and large front windows facing quiet residential streets – now sit unoccupied
      and deteriorating. Lacking homeowners to maintain the social and physical environment, these empty properties
      produce islands of low surveillance and low guardianship on the very street blocks that they once provided
      substantial natural surveillance.
    


    
      Routine activities theory provides strong theoretical reasoning for a proposed relationship between burglary and
      abandoned property. Abandoned property provides ideal places to commit crimes of assault, drug use and sales, the
      storage of stolen property, and numerous other crimes because it offers concealment and a lack of guardianship
      (Spelman, 1993). The more abandoned properties in a neighborhood, the greater the loss of guardianship, and the
      more suitable the neighborhood becomes for crime.
    


    
      Thus, a once safe area is transformed into a high crime zone – so much so that it may evolve from a mere crime
      generator to a crime attractor. In addition, where abandoned properties border occupied properties, an edge is
      formed between two very different land uses. That makes it more difficult for parents living in the occupied zone
      to act as “handlers” (Felson, 1995) and keep their teenagers out of trouble, with the abandoned zone so near.
    


    Methods


    
      The present study helps advance our understanding of the relationship between abandoned property and residential
      burglary by examining street block level data in West Louisville, Kentucky. Abandoned
      residential property information was obtained from an online list maintained by the Louisville Metro Department
      of Inspections, Permits, and Licenses. This continually updated list includes all abandoned properties reported
      to the agency and confirmed by its inspectors.
    


    
      The purpose of the list is to document the condition of abandoned property so the city can take action against
      substandard or dangerous structures. The most recent inspection dates are listed, and all but four of the
      abandoned residential structures located within the study area were inspected within the past year. The list
      contained 3,268 abandoned structures from across the city on the date it was downloaded for this analysis (April
      10, 2013).
    


    
      Crime data were obtained from the Louisville Metro Police Department. Information obtained was for all reported
      residential burglaries occurring during the one-year study period of April 2012 to March 2013. These dates
      coincide with the most recent year of the abandoned property data. The data included crime descriptions, address
      of occurrence, and date of occurrence.
    


    
      Street blocks (both sides of street between intersections) selected for the study were all predominantly
      single-family residential containing no more than one multi-family residential structure of four units or less,
      contained no non-residential properties (e.g., commercial, church, park, industrial), and consisted of at least
      five parcels. All street blocks were located in census block groups of similar socioeconomic status in West
      Louisville (mean values 93.5 percent African-American population, 75.8 percent female-headed households, 32.5
      percent families living in poverty, 47.7 percent renters, and median income of $25,339). These restrictions on
      street block selection helped ensure homogeneity of both demographic and physical characteristics, resulting in a
      more robust analysis.
    


    Results


    
      The selection process resulted in 297 street blocks in the study consisting of 6,566 residential parcels, with an
      average of 22 parcels per street (SD = 11.5). They contained 368 abandoned residential structures
      (M = 1.2 per street, SD = 1.6). Of the 297 streets in the study, 212 (71 percent) contained one or
      more abandoned structures. During the 12-month study period, 237 residential burglaries were reported as
      occurring on the selected streets (M = .80 per street, SD = 1.2).
    


    
      Table 9.2 is a 3x3 contingency table displaying the relationship between
      abandoned property count categories (0, 1, or 2+) and burglary count categories (0, 1, or 2+) on the 297 study
      street blocks. As shown, the vast majority of streets without abandoned properties have no burglaries (85), with
      fewer streets falling into the one (23) or two-or-more (17) burglary count categories. Streets with two or more
      abandoned properties, however, have far fewer streets with no burglaries (43) and more streets in the two-or-more
      (32) burglary count categories.
    


    
      Table 9.3 displays the results of an OLS regression model predicting crime
      counts on street segments net of the number of occupied and abandoned structures. As shown, both the number of
      abandoned and occupied properties are significantly and positively related to the number of residential
      burglaries (R2 = .13, F (2, 294) = 22.84,
      p < .0001). Interpreting the unstandardized coefficient for abandoned structures (0.145) and
      residential burglary indicates that one additional burglary is expected to occur for every 6.9 abandoned
      properties.
    


    
      
        Table 9.2 Relationship between abandoned property and burglary
        counts, street segments, West Louisville, Kentucky, April 2012 to March 2013
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              21
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      Sources: Louisville Metro Police Department and Louisville Metro Department of Inspections, Permits, and Licenses
    


    
      
        Table 9.3 OLS regression model predicting crime counts from occupied and abandoned
        structures, street segments, West Louisville, Kentucky, April 2012 to March 2013
      

      
        
          	
            
              Variable
            

          

          	
            
              B
            

          

          	
            
              Standard errors
            

          

          	
            
              P values
            

          
        


        
          	
            
              Occupied residential structures
            

          

          	
            
              0.029
            

          

          	
            
              0.007
            

          

          	
            
              .000
            

          
        


        
          	
            
              Abandoned residential structures
            

          

          	
            
              0.145
            

          

          	
            
              0.045
            

          

          	
            
              .002
            

          
        


        
          	
            
              Constant
            

          

          	
            
              0.022
            

          

          	
            
              0.143
            

          

          	
            
              .877
            

          
        

      
    


    
      Sources: Louisville Metro Police Department and Louisville Metro Department of Inspections, Permits, and Licenses
    


    
      This is quite a substantial proportion when considering the same model indicates that one additional burglary
      occurs for every 34.5 occupied properties. Expounding on these results, subject to confidence limits, a doubling
      in the number of abandoned properties on the 297 study streets could result in an expected additional 43
      burglaries, an increase of more than 18 percent. Alternatively, looking at it from a more positive CPTED crime
      prevention angle, resolving the abandonment problem on the study streets could result in 47 fewer burglaries, a
      decrease of nearly 20 percent.
    


    
      This analysis has shown that a significantly strong relationship between abandoned properties and residential
      burglary exists at the street block level in the neighborhoods of West Louisville. The decline in guardianship
      and surveillance, important concepts utilized in CPTED but generated by abandonment, appear at least partly
      responsible for the high crime levels suffered in these neighborhoods. The fix may be in repairing these
      structures and bringing them back into use.
    


    Land use patterns and MVT in Houston, Texas


    
      The second half of this chapter analyzes the incidence of motor vehicle theft (MVT) in a growing metropolitan
      environment. Houston, Texas, is a city without zoning controls. It is posited that
      such an environment produces mixed land use subdivisions, which generate higher rates of MVT than the rates of
      residential or commercial use only subdivisions, as predicted by crime pattern theory and routine activities.
    


    Introduction


    
      MVT has been on the decline for the last two decades, following the general pattern of decreasing crime in
      general in the U.S. Although the frequency of MVT has dropped precipitously, MVT remains an extremely expensive
      crime. In 2013, motor vehicle theft losses at the national level totaled an estimated $4.1 billion, averaging
      approximately $6,000 per theft (Federal Bureau of Investigation, 2013). More MVT is committed in Texas than any
      other state, barring California. In 2013, more than 68,000 vehicles were stolen in Texas, with losses totaling
      over $643 million, with an average loss of approximately $9,800 per vehicle (Texas Department of Public Safety,
      2013). Houston, Texas, located in the southeast of the state, experiences the highest volume of MVT in Texas. A
      high percentage of automobiles stolen in Houston are recovered (87 percent); however, arrest clearance rates
      remain low. Houston also has the highest level of theft from vehicles in the state.
    


    
      Houston, Texas, is in the midst of significant demographic, geographic, and economic expansion. Houston has one
      of the strongest economies in the U.S. and has added 667,000 jobs since 2005. The city’s population has increased
      by 26 percent since 2000, to over 4 million inhabitants. Geographically, Houston has been referred to as the
      “blob that ate East Texas” (Sisson, 2015, no page number) because of its rapid spatial growth. There are few
      physical barriers to impede its expansion, with the exception of the Gulf of Mexico to the south (Sisson, 2015).
      In sum, Houston, the fourth largest city in the U.S., has become a prime example of urban sprawl, occupying some
      1554 square kilometers.
    


    
      The criminogenic aspects of land use patterns are perhaps more important in Houston than other metropolitan
      areas. Houston is the only major city in the U.S. that does not have formal zoning laws (Houston Planning and
      Development, 2015). The city does exert some control over land development through regulations governing how
      subdivisions themselves can be subdivided (Houston Planning and Development, 2015). While the city does attempt
      to limit undesirable growth, it is theoretically possible to end up with categorically different land uses next
      to one another. For example, a new industrial complex can conceivably be located in a subdivision containing
      residential properties. More frequently, however, more mundane commercial properties are contained within
      Houston’s subdivisions. However, the types of commercial properties found within subdivisions can be quite
      diverse.
    


    
      A city experiencing significant geographic, demographic, and economic growth with little control of development
      processes is more likely to develop mixed land use patterns. Routine activities and crime pattern theory are
      well-suited explanations of the proposed relationship between MVT and land use. Subdivisions with commercial and residential property will attract more people than would otherwise be present in
      residential or commercial property only subdivisions. Routine activities states that potential offenders, who are
      in the area for legitimate purposes, take notice of opportunities to commit crime during their visits. The number
      of potential offenders is increased, and as time progresses, legitimate residents will likely become desensitized
      to the presence of strangers. Surveillance, a cornerstone of CPTED, begins to lapse.
    


    
      Crime generators are likely involved in MVT patterns of subdivisions. Shopping malls see large volumes of
      customers on a daily basis. Offenders on the way to the mall may travel through or near subdivisions that are in
      their awareness spaces and identify suitable targets for automobile theft. Major roads have been associated with
      crime in areas near them. Edges are the areas between different land uses. Major roads can create an edge between
      adjacent land uses. Locations that are easily accessed by roads or subject to high volumes of traffic will likely
      see more MVT (Beavon, Brantingham, and Brantingham, 1994; Lu, 2006). It is equally plausible, however, that the
      multiple types of land uses could have the opposite effect. Jane Jacobs’ position was that a variety of land uses
      keeps more people in the area over longer periods, acting as guardians, thus suppressing criminal activity (Crowe
      and Zahm, 1994).
    


    
      This study sought to learn whether motor vehicle theft is higher in those subdivisions containing disparate land
      uses. We also sought to learn whether such crimes are higher in subdivisions located near potential crime
      generators. This led to three hypotheses:
    


    
      	Hypothesis 1: Subdivisions with a combination of residential and commercial properties will have higher MVT
      rates than those with purely residential, commercial, or other property types.


      	Hypothesis 2: Subdivisions near shopping malls will have higher MVT rates than subdivisions farther away from
      crime generators.


      	Hypothesis 3: Subdivisions near major roads will have higher MVT rates than subdivisions farther away from
      them.

    


    Methods 1


    
      The units of analysis for this study are 14,174 Houston, Texas, subdivisions. A subdivision, for the purposes of
      this study, is a larger area of land that has been subdivided into smaller tracts of land for development
      purposes. Within subdivisions are individual parcels of land, on which residential, commercial, and others land
      use types are built (see Figure 9.1). Many studies use larger areas
      such as census tracts as proxies for neighborhoods. Subdivisions are far more useful because they are smaller
      than most census tracts and are likely to be more homogeneous in terms of population characteristics. There are
      also substantially more subdivisions than census tracts, which increases the number of observations and
      ultimately generates better estimates.
    


    
      [image: Image]

      
        Figure 9.1 Relationship between subdivisions and parcels
      

    


    
      The subdivision shapefile (map of geographic boundaries) was provided by the Houston information technology
      service department, GIS division. The parcel data are from the Harris County, Texas, Appraisal District. The
      Harris County Appraisal District provides land use data in ArcMap Shapefiles and accompanying tables online for
      public consumption. The Appraisal District provides a new parcel shapefile every year, with updated appraisal
      values. There are several tables of parcel descriptors, including type of land use, condition of buildings, and
      others. These tables are merged with the parcel shapefile in ArcMap to generate the independent variables for
      this study.
    


    
      MVT data come from the Houston, Texas, police department. These data consist of 46,649 MVT incidents occurring
      from 2000 to 2009 within subdivisions. The dependent variable for this study is the count of MVTs per
      subdivision. The independent variables of interest consist of four land use type dummy variables (residential,
      commercial, both residential and commercial, neither land use), proximity to regional malls and distance to the
      nearest major road in miles, and the price of the parcel per square foot. A value of “1” for the land use dummies
      indicates the presence of the characteristic, and a “0” if otherwise. Proximity to a regional mall is equal to
      “1” if the mall is one mile or less from the subdivision. Proximity to regional malls is included to model the
      effects of crime generators on subdivision MVT. Regional malls handle large numbers of visitors on a daily basis.
      The enterprising offender, on the way to and from the mall on regular business, may look for opportunities to
      steal cars from the mall, but also from areas near the mall. Major roads have been implicated in a variety of
      property crimes, including MVT, because they provide easier access and bring more people into an area, some who
      have criminal intent (Beavon, Brantingham, and Brantingham, 1994; Lu, 2006). The City of Houston classifies their
      roads by the function of the road, which is described in the Houston Major
      Thoroughfare and Freeway Plan (MTFP). This study uses the natural log of miles to the closest primary
      thoroughfare, which are considered major traffic arterials in the city of Houston.
    


    
      The price per square foot is converted to a dummy variable, where a “1” equals below the mean value and “0”
      greater than or equal to the mean value per square foot. Since no explicit measures of security are included,
      property value is included as a general indicator of the monetary means to provide adequate security. Adequate
      security in more expensive subdivisions often includes better lighting, security guards, and higher-end
      automobiles with built-in alarm systems and GPS tracking technology.
    


    
      The incident data are discrete counts of MVT within subdivisions. For this study, only passenger cars are
      included. Ordinary least squares (OLS) regression is an inappropriate statistical method when the data are
      discrete, rather than continuous. Poisson and negative binomial regression are two often-used alternatives to OLS
      when modeling discrete counts. There was an average of 3.26 MVTs per subdivision, with a standard deviation of
      26.53 over the ten-year period, over eight times the mean, indicating that MVT in Houston is over-dispersed among
      the subdivisions. In these circumstances, negative binomial regression is normally a better fit than a Poisson
      regression, as is the case in these data. The log of the area of the subdivision is used as the exposure
      variable.
    


    Results


    
      Table 9.4 shows several different measures of MVT in Houston subdivisions.
      The majority of subdivisions (36 percent) in this study contain both residential and commercial properties. Over
      one-fifth (23 percent) contain only commercial properties. The remaining 11 percent consists of government
      properties and vacant residential, industrial, and commercial properties. Intriguingly, mixed land uses, while
      representing 36 percent of all subdivisions, contain 39,026 (85 percent) of all MVT occurring in subdivisions,
      leaving the remaining 16 percent of incidents to the other land uses. This finding is a prime example of the
      “80/20” rule, in which a small proportion of units, in this case subdivisions with combinations of commercial and
      residential use, account for a large proportion of offenses (Sherman et al., 1989). Other indicators also
      demonstrate the importance of mixed land use. Subdivisions characterized by mixed land use average nearly eight
      incidents per subdivision, which is over seven times the average of one incident of MVT occurring in purely
      residential areas, and over two times the overall average of 3.29 per subdivision.
    


    
      Average area-counts can be misleading because of disparities in size, and hence the number of potential targets,
      within the subdivisions. After adjusting for size, the average MVT per 100 hectares for mixed land use
      subdivisions (almost 11) is much higher than either residential (almost 4.5) or commercial (about 3) areas.
      Subdivisions located one mile or less from shopping malls are very similar to mixed land use subdivisions. The
      descriptive results clearly support the notion that mixed land uses are more criminogenic than purely residential
      or commercial subdivisions and other land uses.
    


    
    
      Table 9.4 Descriptive statistics, land use, and motor vehicle theft
      in Houston, Texas, 2000–2009
    
[image: Image]


    
      In summary, the findings support the hypotheses. Subdivisions consisting of mixed land use (residential and
      commercial property) are more criminogenic than subdivisions comprised of residential or commercial property
      only. The findings also suggest that crime generators may have some utility in understanding the underlying
      processes of MVT in Houston’s subdivisions.
    


    Discussion


    Overview of findings


    
      This paper introduced Crime Prevention Through Environmental Management (CPTEM), four processes that, if ignored,
      could undermine CPTED measures. These processes are 1) mismanagement of space; 2) changing how space is used; 3)
      growth and expansion; and 4) deterioration and retraction. This study also provided two empirical examples, the
      first of which considered the effects of abandoned property on burglary. The second considered how the motor
      vehicle theft rate was affected by mixed land use within subdivisions, and subdivisions located near crime
      generators.
    


    
      In West Louisville, an area of the city experiencing outmigration and physical and economic decline, abandoned
      properties were related to burglary on the blocks on which they reside. The analysis showed that one additional
      burglary occurs for every 6.9 abandoned properties compared with an increase of one burglary for every 34.5
      occupied properties. In Houston, a city undergoing massive demographic, spatial, and economic growth with little
      control over land use, subdivisions with both residential and commercial properties had higher MVT rates than
      either purely residential or commercial subdivisions. Subdivisions within one mile of a shopping mall have higher
      rates of MVT, and subdivisions near major roads have higher rates as well.
    


    
      An important contribution of this research is to affirm the efficacy of crime pattern theory and routine
      activities in explaining criminal behavior in both locations. In our view, crime pattern theory predicts that
      certain configurations of land uses produce more crime than would otherwise occur. Land use types in this study
      interacted synergistically – there was more burglary on blocks with occupied and
      abandoned housing, which weakens the ability to guard against offenders, perhaps turning the neighborhood into a
      crime attractor over time. The main effect of purely commercial subdivisions was statistically unrelated to MVT,
      but the combination of commercial and residential properties within subdivisions produced the strongest effect on
      MVT. Nearby crime generators, shopping malls and major roads, also predicted higher MVT in subdivisions. Combined
      land uses increased traffic to these subdivisions, thus bringing more potential offenders.
    


    
      These findings suggest certain strategies to reinforce the principles of CPTED in changing environments. In the
      study of Houston, major roads were treated as edges. As mentioned above, edges can create more crime because of
      the border, or “no-man’s land”, between distinct land uses. Brantingham et al. (2009), further develop the edge
      concept by determining the degree of “crispness” of edges. Crisp edges are well-defined borders, for example an
      entertainment district located adjacent to a residential area. In contrast, fuzzy or soft edges do not clearly
      distinguish between land uses; determining where one entity ends and another begins is not as straightforward. As
      in geography, the change from one geographic region to another is gradual and would not be immediately apparent
      to the traveler until well within the next region. Brantingham et al. (2009) found that crisp edges resulted in
      higher average number of crimes, which increased as the number of crisp edges increased. Areas with less clearly
      defined edges had lower average number of offenses (Brantingham et al., 2009). Subdivisions or other areal units
      that are surrounded by clearly demarcated edges could be at risk of more victimization and would need to ensure
      that the principles of CPTED are especially in play on all borders.
    


    
      Occupied homes near abandoned homes could extend private territoriality to include nearby abandoned homes.
      Instituting a neighborhood garden maintenance schedule of the abandoned properties (where feasible) would
      increase territorial functioning to discourage would-be offenders. Surveillance is a key feature of CPTED.
      Maintained gardens at the abandoned homes could also increase surveillance capabilities from homes in the
      immediate facility and promote more guardianship as well.
    


    
      The land use and crime literature suggests that specific offenses are often associated with specific land uses
      (McCord and Ratcliffe, 2009). In order to keep CPTED-enhanced properties protected, residents (and business
      owners) will have to look beyond general categories of land use (residential, commercial) and into the specific
      types of commercial and residential facilities in the environs. The particular strain of crime one might expect
      to see can vary depending on the business mix.
    


    
      It is not, however, reasonable to expect CPTED tactics to be ready for all specific types of crime. CPTED deals
      in generalities, which is an important point in its favor – its application is not dependent upon the nature of
      the structures. A more useful approach would be to think of CPTED as a general approach to crime prevention that
      is implemented early on in the design phase. When abandoned properties, shopping malls, roads, and mixed land
      uses begin to generate crime, Situational Crime Prevention techniques could be used to
      “retrofit” properties to reduce the occurrence of specific crimes. As in police departments, patrol units
      function as the general method to addressing crime, but special law enforcement groups, such as homicide,
      organized crime, and white-collar units, for example, are necessary to contain specialized criminal behavior.
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    10 A decade developing the delivery of CPTED across Greater Manchester


    
      Leanne Monchuk
    


    Introduction


    
      Crime Prevention Through Environmental Design (CPTED) is delivered across Greater Manchester’s ten Local Planning
      Authorities1 (LPAs) by Design for Security Consultancy (DFSC). DFSC is a
      design-led consultancy based within Greater Manchester Police (GMP).2 It
      comprises a team of consultants who are civilians (not warranted police officers) with backgrounds in the built
      environment – such as planning and architecture. The aim of DFSC is to work alongside urban designers and
      planning officers at the design or concept stage of a development, to review the plans from a crime prevention
      perspective, to highlight any areas of the proposed design which could facilitate crime and disorder once the
      development is built and to provide appropriate crime prevention advice. The Crime Impact Statement (CIS) is the
      mechanism through which this advice is provided. The CIS, which will be discussed in detail in this chapter,
      represents both a process and a document. DFSC charges the applicant (i.e. the developer) a fee for the
      production of a CIS.
    


    
      To the author’s knowledge, this approach is atypical both nationally and internationally. It is the only model of
      delivery that systematically engages the police during the pre-planning consultation phase and generates an
      income stream. One other police force in England charges a fee for a ‘Design Out Crime Consultation’ (Hampshire
      Constabulary 2018), yet this appears to be an ad-hoc consultative service. Within the state of New South Wales
      (Australia), a Crime Risk Assessment (CRA) must accompany a planning application, and this is compiled by private
      consultants or companies who charge a fee (Clancey 2011; Monchuk and Clancey 2013; Clancey et al. 2015). However,
      there is a vested commercial interest in the plans, which the consultants comment on, and it could be argued that
      they are more favourable of the scheme in order to satisfy their client and prompt further consultations. Thus,
      the level to which they provide a critical and independent appraisal is questionable (Clancey et al. 2015). As
      the DFSC model of delivery is different to existing models, it has received attention from academics and
      practitioners alike (see for example: Monchuk 2011; Abu Dhabi Urban Planning Council 2011; Monchuk and Clancey
      2013; Drugs and Crime Prevention Committee 2013; Schneider and Kitchen 2013; HMIC 2014; Clancey et al. 2016;
      Davey and Wootton 2016; Monchuk 2016). However, little has been published to outline
      why the ‘Manchester Model’, as it is often referred to, was introduced and how it has developed.
    


    
      It is important to state at this juncture that the author’s doctoral research involved an in-depth evaluation of
      the Manchester Model. This included conducting semi-structured interviews with planning officers and DFSC staff
      and a detailed analysis of a number of case studies that had been through the CIS process and subsequently built.
      The reader should refer to Monchuk (2016) for further detail. This chapter seeks to provide an overview as to why
      the Manchester Model was introduced and how it has developed over a decade. It is hoped that this will provide a
      useful insight into how CPTED is delivered across one of the 43 police forces in England and Wales. It draws upon
      empirical research, namely key findings from two unstructured interviews. The first is a historical and
      reflective account from the former head of DFSC, who was responsible for the introduction of the CIS in 2006.
      Interviewed in 2012, approximately 18 months after retiring from GMP, the former head of DFSC described the
      rationale for introducing the CIS and its associated charging structure. The second interview, with the current
      head of DFSC, was conducted in 2017 and provides an up-to-date account of the delivery of CPTED across Greater
      Manchester. The chapter commences with a brief overview as to how designing out crime is delivered across England
      and Wales. This chapter aims to assist practitioners to better understand the rationale for the design and
      implementation of the Manchester Model and reiterate the importance of embedding crime prevention into the design
      and planning process at an early stage.
    


    Delivery of CPTED across England and Wales


    
      CPTED is delivered across England and Wales by Designing Out Crime Officers3
      (DOCOs) located within each police force. The role of a DOCO is to assess planning applications, identify
      criminogenic design features and offer remedial advice. DOCOs attempt to engage with urban designers during the
      concept stage to ensure that the principles of CPTED are incorporated from the outset. While it is preferable for
      the DOCO to be engaged as early in the design process as possible, in practice this is uncommon, with many DOCOs
      only reviewing and commenting on planning applications once submitted to the Local Planning Authority (LPA). It
      is argued that the earlier a DOCO engages in the design process, the more seamlessly CPTED can be embedded into
      the design, reducing the likelihood of the police objecting to the planning application based upon crime concerns
      (Colquhoun 2004; Schneider and Kitchen 2007; Wootton et al. 2009; Monchuk 2016). Objections raised by the police
      at this late stage in the planning process can be frustrating, obtrusive, expensive and time-consuming for
      applicants.
    


    
      DOCOs are either: i) serving police officers; ii) retired police officers who have returned to the force in a
      civilian support staff role; or iii) civilian support staff with no prior policing experience (Wootton et al.
      2009; Monchuk 2016). At the time of writing (September 2017), a review of the Secured by Design website suggests there are approximately 158 DOCOs in post – nearly half the number estimated by
      Wootton et al. in 2009. In reality, the figure is likely to be less than 158, with some DOCOs tasked with
      additional duties that fall outside of the ‘designing out crime’ remit. For example, DOCOs that are warranted
      police officers may be called upon to undertake operational duties, which obviously take priority. There are a
      number of explanations as to why the numbers in post has decreased. First, the role of a DOCO is often filled by
      officers approaching their retirement (Weatheritt 1986). Thus, it may be the case that once a DOCO retired, their
      post was not filled. Second, the numbers in post may have decreased as a consequence of the sustained reduction
      in policing budgets (HM Treasury 2010). As Schneider and Kitchen (2013) suggest, this significant reduction in
      funding has meant that Chief Constables have had to identify ways of reducing expenditure in an attempt to
      protect frontline services. Unfortunately, Graef (1989) suggests that crime prevention has often been considered
      a peripheral specialism in the police service which has been treated with low status and interest when placed
      alongside crime fighting. Schneider and Kitchen (2007) describe the DOCO role as often being viewed as something
      of a ‘Cinderella service’, not aided by the fact that their work does not yield results immediately, as it may
      take years for the advice provided to be implemented (owing to the time it takes to go through the planning
      process and development). Therefore, the DOCO role is often not popular with senior police or management, who
      want to see quick results and evidence that resources are being used to reduce crime and disorder quickly
      (Shaftoe 2004).
    


    
      Conversely, crime prevention within the planning and building arena appears to be gaining momentum. Security now
      forms part of Building Regulations, ensuring a minimum standard for physical security to prevent unauthorised
      access (HM Government 2015). The importance of considering crime prevention in the design of new developments is
      clearly stated in paragraph 58 of the National Planning Policy Framework (NPPF):
    


    
      
        Planning policies and decisions should aim to ensure that developments … create safe and accessible
        environments where crime and disorder, and the fear of crime, do not undermine quality of life or community
        cohesion.
      


      
        (DCLG 2012a: 15)
      

    


    
      Planning Policy Guidance, introduced through the Taylor review (DCLG 2012b, 2014), further emphasises the role
      that design can play in the prevention of crime. Guidance states that local authorities should consider the
      prevention of crime and community safety when exercising its planning functions and that applicants should liaise
      with local police forces to ensure that crime reduction-based planning measures are grounded in a clear
      understanding of the local situation. More recently, the Department for Communities and Local Government’s Chief
      Planning Officer wrote to all Chief Planning Officers to remind them of the important role the planning system
      plays in preventing crime and to encourage pre-application discussions with their local DOCO (DCLG 2017). While
      policy and guidance state the importance of including reference to crime prevention in each local authority’s
      Local Plan, they fail to provide instruction as to how this should be implemented in
      practice (Monchuk 2016). While some DOCOs are involved in pre-planning application discussions, this is not
      commonplace. Often, DOCOs report that they would prefer to be engaged much earlier in the design process, but
      this is difficult to implement, particularly in areas of the country where only one DOCO is responsible for the
      delivery of CPTED across the police force area and multiple LPAs.
    


    
      CPTED is delivered across Greater Manchester by DFSC – a design-led consultancy based within GMP Headquarters and
      previously referred to as GMP Architectural Liaison Unit (GMP ALU). DFSC works with local authorities, housing
      associations, architects, landscape architects, planning consultants and developers to support the production of
      designs that address crime and security issues and minimise future opportunities for offenders (DFSC 2017). In an
      attempt to engage early in the design process, in 2006 DFSC introduced the Crime Impact Statement (CIS).
    


    Crime Impact Statement (CIS)


    
      The CIS represents both a process and a document. In theory, the process leads to the compilation of the
      document, which is prepared for the client but is also of relevance to local planning officers. Although a
      document is produced, it is the processes that are of importance. DFSC describes the CIS process as
      “identifying, predicting, evaluating and mitigating the crime and disorder effects of a development proposal
      early in the design process – prior to planning decisions being taken and commitments made” (Design for Security
      2017). These may include reviewing architectural plans and liaising with relevant design personnel. It is
      envisaged that through these discussions, changes to the intended development can be made. The CIS
      document captures some of these processes, as well as including detailed information about local crime and
      disorder, crime risks and any areas of the development which still remain a concern. The compilation of the CIS
      comprises two parts: i) CIS: Preliminary and ii) CIS: Full. Where a CIS is required by the LPA for an outline
      application, DFSC provides the CIS: Preliminary report. This provides a generic assessment of crime and disorder
      in the vicinity of the proposed development and outlines site-specific design considerations. Subsequent
      applications where layout is considered require the Preliminary CIS to be expanded into a CIS: Full report, which
      is a complete appraisal of the application. The CIS is submitted by the client alongside the planning application
      and associated documentation.
    


    
      DFSC charges the applicant a fee for providing a CIS. The fee is calculated according to the size of the proposed
      development. For example, a CIS for a residential development is charged at £30 per dwelling; there is a minimum
      fee of £500 and a maximum fee of £10,000 per application. A similar charging structure is in place for commercial
      and mixed-use proposals.
    


    Validation checklists


    
      The requirement for a CIS to be submitted alongside a planning application is stated in each of the LPAs
      validation checklists. Validation checklists outline the documentation that must
      accompany the planning application to ensure that it is validated by the LPA. The validation checklist includes
      both national and local requirements which may be specific to the local area. If the applicant fails to provide
      information specified in the validation checklist, the LPA may invalidate the application. The validation process
      is an administrative process, whereby a member of clerical staff acknowledges that the required documentation has
      been submitted. The validation process does not assess the quality of the material submitted by the applicant.
      Thus, if an inadequate CIS were to be submitted, the application would still be validated.
    


    
      DFSC also acts as a non-statutory consultee for each LPA. Once a planning application has been submitted, the LPA
      invites DFSC to review the application and to provide a planning response. Thus, DFSC are involved at two key
      points in the design and planning process: i) before the planning application is submitted to the LPA (CIS
      process) and ii) after the planning application has been submitted (as a consultee).
    


    
      A historical and reflective account of DFSC from the individual responsible for the introduction of the CIS will
      now be presented. The author feels this to be important for two reasons. First, the account outlines the
      rationale for the introduction of the CIS and its associated charging structure. It is believed that this was the
      first attempt to charge for the delivery of CPTED in England and Wales. Second, it outlines the initial aims and
      objectives of DFSC.
    


    DFSC: a historical and reflective account


    
      A former surveyor, Respondent A, was employed by the then-Head of Greater Manchester Police Architectural Liaison
      Unit4 (GMP ALU) as a DOCO. After 18 months in post, Respondent A was promoted to
      Head of GMP ALU. Like his predecessors (Blyth 1994), Respondent A continued to ensure that DOCOs were recruited
      from the built environment profession and stated that this was to ensure that DOCOs were able to communicate with
      architects, planners and developers. Respondent A outlined four key reasons as to why DOCOs should be employed
      from a built environment background: i) they have experience in architecture and planning; ii) they know how to
      deal with built environment professionals; iii) they are able to communicate in a similar (technical) language;
      and iv) built environment professionals may have more confidence in the DOCO role owing to their background.
    


    
      I’ve always been very pro the fact that you need to have some speciality in building design or commerce around
      developments and building. You need to know what makes the building, and the developers tick, because then you
      can talk to them. If you don’t know, then you’ve only got to be in their company a couple of minutes, you open
      your mouth and they know you don’t know what you’re talking about.
    


    
      There have been many debates in the literature about who is best placed to deliver CPTED. Schneider and Kitchen
      (2007) suggest that CPTED should be delivered by those with a policing background
      (i.e. serving or retired police officers) as they will add kudos to the role because they have first-hand
      experience of responding to incidents. They warn against the civilisation of the role (i.e. employing built
      environment professionals and other civilian staff). Conversely, Minton (2009) argues that involving the police
      in the design of new developments can lead to over-fortification as the police are too risk averse. One could
      argue that there are benefits and limitations to employing those with a policing background and those with a
      built environment background. For example, those from a policing background may assess a development and
      instinctively identify specific areas of vulnerability from their experience responding to calls for service.
      Thus, they have always had an instinct to assess vulnerability and then be firm in their decision making.
      However, those from a built environment profession are perhaps more aware of the number of competing agendas that
      permeate the design and planning arena and are more receptive to compromise. Built environment professionals are
      less likely to over analyse risk and more likely to assess the sustainability and function of the development in
      its entirety. Respondent A stated that in their opinion, using warranted officers to undertake the DOCO role was
      a waste of resources: “you don’t need to be a warranted officer. It’s a gross waste of talent on this. It’s not
      the best use of their resources”. When questioned whether those with a built environment background have the
      necessary knowledge in crime prevention, Respondent A suggested that sufficient knowledge can be accrued through
      training and working alongside policing colleagues:
    


    
      What I maintain is that it’s much more important to know how to approach your clients, have background knowledge
      of what they do… . You can pick up the crime prevention stuff.
    


    
      Although Respondent A advocated employing built environment professionals, he stated that they should remain
      employed by the police and located within the police estate. This was to help ensure that they are able to liaise
      with policing colleagues and obtain any relevant police data or intelligence which may be imperative when
      providing comment on a planning application:
    


    
      I always said that you had to be a civilian within the police to do this … because the fact that I can walk into
      any police station and flash that card means that people will talk to me and I’m not considered suspicious.
      You’re never, ever going to be a policeman there, because that’s sacrosanct… . But you’re the next best thing.
      And that’s all you need, but you do need to be a part of it, otherwise they’ll clam up on you.
    


    Section 17 of the Crime and Disorder Act 1998


    
      Prior to the introduction in England and Wales of Section 17 of the Crime and Disorder Act 1998, Respondent A
      stated that GMP engaged with the LPAs in Manchester on an ad-hoc basis. The introduction of Section 17, which
      states that responsible authorities should do all they can to prevent crime, was the
      “catalyst” and instrumental in helping GMP raise the profile of CPTED among LPAs. GMP used the
      introduction of Section 17 as the mechanism through which to engage with the LPAs and facilitate discussions as
      to how LPAs could execute this through the design and planning process.
    


    
      [Section 17] was the catalyst for the whole thing, because that was the first time there had been an admission
      that crime reduction and prevention wasn’t just the responsibility of the police. That other people needed to
      become involved in how to do it … it also allowed us in our representations then to move to local authorities.
    


    
      During the time Section 17 was introduced, two developments (one residential and one commercial) were
      experiencing high levels of crime and disorder within one LPA. The first, a residential development, initially
      received advice from GMP as the developers were seeking to achieve Secured by Design (SBD) accreditation. Upon
      its completion, the development experienced high levels of burglary, and the LPA asked Respondent A why this was
      the case when the development had aimed to achieve SBD accreditation. Although the developer initially sought the
      advice of GMP ALU, the advised changes were not incorporated into the final design and build, and so the
      development did not achieve SBD accreditation.
    


    
      The second was a commercial development. While one unit had been completed and occupied, the remainder of the
      site was still being developed. The occupier informed the LPA that they had experienced high levels of theft and
      as a consequence was considering vacating the site. The LPA sought the advice of Respondent A, who suggested
      erecting a temporary security fence around the site while it was under construction. The advice was not heeded,
      with the company experiencing further victimisation, and the advice of Respondent A was once again sought.
      Respondent A restated the initial advice provided and was asked to document this. As the LPA did not heed the
      advice initially provided, Respondent A stated if the LPA required a report, they would be charged a fee. This
      was accepted by the LPA, and GMP ALU charged £2,000 for the compilation of a report. This was the first time that
      GMP ALU would have received any funding for their services.
    


    
      I said, “I’ve told you what you can do”. He said, “Well, write me a report”. So I said, “I’m going to have to
      charge you for this, because we’ve looked at this time and time again” … He said “No. Do us a report. Charge us
      for it.” This was the first time we charged. I’d given them free advice … before the thing even came out of the
      ground … which they just ignored. So I thought, “There’s only one thing that will make these buggers actually
      come to the trough, and that’s paying for it”.
    


    
      Respondent A indicated that a combination of these events (the introduction of Section 17 and the lessons learnt
      from the two developments) resulted in a closer working relationship between GMP ALU
      and the LPA. Consequently, the LPA started to advise all those submitting major planning
      applications5 to contact GMP ALU for crime prevention advice. Due to this, and
      coupled with the increase in work from other LPAs, GMP ALU required more staff. GMP agreed to fund one additional
      post but warned that no additional posts would be funded in the future and advised Respondent A to consider
      alternative funding options.
    


    
      At the same time, the Head Planner at the LPA and Respondent A were in discussions as to how to ensure that crime
      prevention advice was sought early in the design process and integrated into the design and build of all
      developments. They began to draft the required content of a CIS. The aim of the CIS would be twofold: i) to
      increase the likelihood that a developer incorporated the advice into the design of the development (because it
      was paid for) and ii) to provide GMP ALU with an income stream to sustain staffing levels and the service.
    


    Developing the CIS


    
      As discussions regarding the content of the CIS progressed, it was decided that the CIS should consist of two
      parts: i) Part A (preliminary), which dealt with the outline planning application, and ii) Part B, which dealt
      with the detailed planning application. It was envisaged that this would ensure that GMP ALU was able to provide
      CPTED advice throughout the design and planning process. In addition, Respondent A wanted the client to consult
      them wherever necessary throughout the design and planning process, should they require any information or
      clarification. As the following quote highlights, Part A would include an appraisal of the outline application,
      the findings from a site visit and an analysis of the local crime and disorder issues. Part B would be a more
      comprehensive appraisal of the developed design, which would then accompany the planning application. In
      addition, GMP ALU would offer ongoing support advice throughout the process of compiling the CIS.
    


    
      I decided that we’d have a two part certificate. One that would allow us to visit the site with only the
      developer’s ideas and concept in mind… . We will visit the site, have a look at it. Look at the crime patterns in
      the areas and the site. We’ll then write you a brief saying – this is what’s happening … Be careful of car theft,
      or burglary, or whatever… . Then come back to us. If there’s anything in the ensuing process that you want to
      talk about, you’re paying for our expertise. We’re at the end of a phone. You’ve got an officer on the case. We
      will talk to you, meet you, do whatever you need to do this for the coverall fee. Then when you’ve done it, we’ll
      go back and sign it off for you.
    


    
      Respondent A also stated that those wishing to develop in Greater Manchester had a social responsibility to
      ensure that they mitigated any design feature which could prove detrimental to the local area and its residents.
      Respondent A questioned why GMP should fund a unit when its work consisted of assessing developments which had not yet been built and therefore did not require the assistance of operational police
      officers. Respondent A suggested that it seemed logical to ask those wishing to build in Greater Manchester to
      pay for GMP ALU to appraise their development in an attempt to reduce any future demands on policing:
    


    
      why should the ratepayers … pay for a police department to look through and consult with developers who are
      trying to put a development in their community which is a privilege that we’re giving them … when it might start
      to be an absolute problem for them? The polluter should pay. They should be the ones who pay for the statement
      which says, “We’ve done everything we possibly can to mitigate any affects that might come from in terms of crime
      and crime prevention”. It’s only fair, isn’t it?
    


    
      After the content of the CIS was confirmed and the charging structure agreed, discussions were then held to
      explore how the CIS could be embedded in the planning process. It was deemed that the validation checklist was
      the most suitable mechanism through which to request the CIS. Although the requirement for a CIS was included in
      the validation checklist, there was no stipulation that it had to be compiled by the police. While other
      individuals or organisations could attempt to submit a CIS, Respondent A questioned whether others would be able
      to compile a CIS as cost effectively and provide an unbiased appraisal of the development.
    


    
      If private practice was doing it, they’d be charging a lot more. So surely we must be the logical answer, we are
      completely unbiased – we are not a builder, not a developer, we’re the police. So nobody can say that we are in
      any way partisan to one developer or another.
    


    
      In addition to compiling the CIS, GMP ALU also acts as a non-statutory consultee and reviewed the planning
      application submitted by the client to the LPA. Respondent A described the importance of reviewing and responding
      to the planning application once submitted to the LPA and likened it to a checking exercise to ensure that a CIS
      had been compiled and that the advice provided in the CIS had been incorporated into the final version of the
      plans submitted to the LPA. Respondent A contended that reviewing the full planning application is imperative and
      described how providing a response to planning applications is integral to the service which GMP provides.
    


    
      It’s a checking exercise really, we revisit it… . I know developers and they’re not above a smart trick or two,
      which is telling you one thing which is where you get a CIS and then altering it. So effectively, we’re making
      sure that the CIS that accompanied the planning application was the correct one for those plans.
    


    
      Monchuk (2016) found that planning officers held mixed views about DFSC both authoring a CIS and then consulting
      on the planning application submitted. Some felt that this allowed DFSC to review the
      application submitted to the LPA and verify that the plans submitted were the same as those reviewed when
      compiling the CIS. However, others discussed the extent to which requesting that DFSC comment on their own
      documentation could be a conflict of interest.
    


    
      Respondent A felt that it was important to ensure that adequate numbers of staff are employed to deliver the
      service efficiently. He stated that it was unacceptable to have spent time engaging with the LPAs, embedding the
      CIS into the validation checklist and for GMP to act as a consultee, if they were then unable to deliver owing to
      staff shortages. Respondent A warned that not having adequate numbers of dedicated staff could adversely affect
      the quality and speed with which GMP could compile CIS’ and respond to planning applications.
    


    
      The CIS was introduced in 2006 and at the time only one of the ten LPAs (Manchester City Council) stipulated the
      requirement for a CIS in their validation checklist. Initially, all the remaining nine LPAs were apprehensive
      about including the CIS as a local requirement in their validation checklist, but now all stipulate that a CIS
      must accompany all major planning applications (Monchuk 2016).
    


    Greater Manchester Police Design for Security consultancy


    
      At the time of writing (September 2017), DFSC comprises a team of ten that are co-located and based at GMP
      Headquarters: five Design for Security consultants; two Design for Security assistant consultants; one crime
      analyst; one administrative assistant; and they are led by the force’s Head of Crime Prevention. Four of the five
      consultants have been recruited from a built environment background and are former planners, architects and
      landscape architects. The remaining consultant has an academic background in planning and urban design. The staff
      have no operational policing experience, and unlike other forces, DFSC do not refer to its staff as DOCOs. In an
      attempt to reflect the consultancy service provided, as is common in the built environment arena, DFSC are
      referred to as consultants. The consultants are responsible for the compilation of the CIS’; the assistant
      consultants are responsible for liaising with each of the ten LPAs and responding to planning applications; the
      crime analyst prepares the crime data for inclusion in the CIS; and the administrative assistant manages all the
      requests for the CIS’.
    


    
      Referred to as Respondent B, the current Head of Crime Prevention is responsible for the direct line management
      of the DFSC team as well as the crime reduction team. She is line managed by the Head of Neighbourhoods,
      Confidence and Equality, who reports to the Assistant Chief Constable via a Chief Superintendent. Respondent B is
      a former architect, joined DFSC as a consultant in 2013 and was promoted to the Head of Crime Prevention in 2016
      when the former Head of Crime Prevention left the post. The expansion of the team during the life of DFSC has
      been significant. During their interview, Respondent B outlined the current structure of DFSC and the roles of
      each member of the team:
    


    
      The team has changed in terms of what we now have, in terms of role and structure. There’s always been the Head
      of Design for Security [formally Head of GMP ALU] and there’s always been the
      consultant post. The consultants are all from a built environment background and are all qualified professionals.
      So I have planners, for example, who are planners by experience and by education. I have a landscape architect
      and an architect as well, so we’ve got a wealth of experience in that capacity. Now we have another tier, the
      support team which look after the consultant role and we have two assistant Design for Security consultants. They
      very much look after the relationship with the Local Planning Authority and responses to Planning Applications. I
      have a dedicated analyst … and a dedicated team admin assistant, so they look after all the applications for
      CIS’. They’re the gatekeeper to the service for the public.
    


    
      When asked to outline the aims and objectives of DFSC, Respondent B indicated that there were two key aims.
      First, to consider and reduce demand on the police force and second, to continue to engage with LPAs so that they
      are aware of the service provided by DFSC (both the CIS and the planning application review) and its delivery.
      Respondent B stated that the increase in the number of staff employed by DFSC is a direct result of the
      significant increase in the volume of work ranging from the requests to complete CIS’ to being invited to comment
      on planning applications and partnership working with all of the ten LPAs. One explanation Respondent B provided
      for this increase in workload related to current period of austerity and increased workloads across the public
      sector. She described how she felt that each of the LPAs viewed DFSC as the organisation responsible for
      preventing crime in the design and build of new developments:
    


    
      The uptake of the service and the fact we’ve become busier is because the LPAs have begun to engage with us far
      more as their workload has increased and they’ve had to go through austerity measures within their setups as
      well, so we’ve taken responsibility and looked after looking at crime and the fear of crime within the planning
      environment.
    


    CIS documented in validation checklists


    
      Since the inception of the CIS in 2006, all of the ten LPAs now stipulate the requirement for a CIS in their
      validation checklists; however, they vary in the level of detail provided. For example, three LPAs (Bury, Bolton
      and Wigan) make no specific reference to DFSC in their validation checklist. Three LPAs (Manchester, Stockport
      and Tameside) have attempted to direct applicants to DFSC by providing the contact details for DFSC (e.g. link to
      website). Oldham ‘suggests’ and Trafford ‘strongly advises’ that DFSC should author the CIS. The remaining two
      LPAs (Rochdale and Salford) stipulate that DFSC must author the CIS. In Rochdale’s validation checklist, it
      states that “Crime Impact Statements must be prepared by Manchester Police Design for Security” (Rochdale Borough
      Council 2010: 5). In Salford’s validation checklist, it states that CIS’ compiled by any other individual or organisation will not be accepted. In addition, four LPAs (Oldham,
      Salford, Trafford and Wigan) outline key requirements or competencies that the author of the CIS must hold. They
      state that the author of the report must be a third party, have access to crime data and, in the case of Salford
      and Wigan, be accredited through the National Policing Improvement Agency (NPIA), now the College of Policing.
      Thus, while not specifically stating that a CIS should be completed by DFSC, it is unlikely that any other
      authors (such as independent consultants) meet these criteria. When describing the process of compiling a CIS,
      Respondent B stated that the detailed analysis of police-recorded crime data (readily available to the
      consultants) is imperative to the appraisal of the proposed site and subsequent proposals.
    


    
      The local requirements included in the validation checklist are at the discretion of each LPA. While the
      requirement for a CIS demonstrates that LPAs are executing their duty as outlined by the NPPF, there is a
      potential risk that this specific requirement for a CIS could be removed. It would perhaps be more beneficial to
      have the requirement for a CIS stipulated in national policy, but as alluded to earlier – the delivery of CPTED
      across England and Wales is inconsistent (Monchuk 2016) – it would require standardising before this could be
      implemented effectively.
    


    Charging for the CIS


    
      The rationale for charging for the production of a CIS has not changed since its introduction. DFSC is
      not-for-profit and any funding received is used to provide a professional service to its customers, to place
      value on the content of the information contained within the CIS and to maintain staffing levels. Respondent B
      described how DFSC now comprised fee-earners (the consultants) and non-fee earners (the support team):
    


    
      The remit of why we charge for the service remains to this day… . We are a not-for-profit team, so although we
      charge for a service, we try to balance that so the expertise and the time that we give to a report, we hope is
      reflected in the fee. We are charging for professional expertise. So we’re police trained to an extent and we
      have our own built environment professional qualifications behind us. So you’ve got experts giving that expertise
      and a chargeable knowledge back to the developer. But secondly, it gives the ability for someone to value that
      information. So once we put value to it, I think it gives it value, a monetary value, it gives expertise value as
      well. Charging for the service has allowed us to be able to balance the cost of the team. So we have fee earners
      and non-fee earners now. The fee earners earn enough money to also pay for the non-fee earning element of the
      team – the support team.
    


    
      Respondent B stated that while the charging element of the CIS was controversial when introduced in 2006, it was
      now more readily considered, especially during a period of austerity. Monchuk (2016)
      found that planning officers agreed that DFSC should charge a fee as it is common for the developer to pay for
      consultations to be undertaken by other professionals. As with any commercial product, it is important that the
      income generated through the CIS does not detract from the successful delivery of other aspects of DFSC work –
      such as responding to planning applications.
    


    Rebranding the service


    
      One of the key changes made to the way in which CPTED is delivered across Greater Manchester was the rebrand of
      the service in 2009. GMP Architectural Liaison Unit was renamed and became GMP Design for Security Consultancy,
      and the staff were no longer referred to as Architectural Liaison Officers but as consultants. This change in
      terminology better reflected the consultancy role they were performing, aligned with terminology in the design
      and planning professions and to help communicate to those external to GMP that the team did not comprise police
      officers.
    


    
      We developed a brand because we were different and we were different to other forces. We don’t consist of police
      officers and therefore what we’ve done is aligned ourselves more to the built environment and built environment
      professionals, so as to make that more accessible and less austere when it comes to the idea of talking to the
      police. I think the GMP brand alongside the DFSC brand has meant that it’s got gravitas and trust, so people
      trust the police. GMP is absolutely crucial to is, but it’s important for people to understand that we are
      slightly different.
    


    
      While Respondent B stated that this rebranding was important, she has prioritised the development of this
      branding during her first year as Head of Crime Prevention. As such, she has attempted to raise the profile of
      DFSC internally and designed and developed a new website: http://designforsecurity.org/. The website clearly shows that DFSC are a
      function embedded in GMP and provides generic information about the aims and objectives of DFSC for the general
      public, clients, planning authorities and other police forces interested in the Manchester Model. The website
      also allows clients to apply for the CIS online and to upload their drawings and any other relevant
      documentation, which then feeds into DFSC’s dedicated internal portal.
    


    Recommendations for roll-out


    
      In concluding the interview, the author asked Respondent B what advice or recommendations they would give to any
      other police force who may want to roll-out a model similar to that in Manchester. Respondent B identified three
      key aspects which, in her opinion, have been crucial to the ongoing success of DFSC. First, Respondent B
      suggested employing built environment professionals so that they are able to converse
      in the same technical language, as this will help to build trust and ultimately an effective working
      relationship:
    


    
      It allows like to talk with like, you speak the same language and that engagement means that the client,
      developer, architect puts trust in the service from day one. That they are buying a professional service from
      professionally qualified and accredited individuals … I do believe that is key to DFSC.
    


    
      Respondent B stated that while they were advocating the use of built environment professionals to undertake the
      liaison with fellow professionals, it is important that they are supported by policing colleagues (such as crime
      analysts and crime reduction advisors). This is only possible should the team be located within the police with
      access to data and systems. Second, Respondent B stated that the relationships between DFSC and each of the LPAs
      was crucial. This relationship allowed DFSC to be innovative and to implement the CIS into the planning process.
      As alluded to by Respondent A, the initial idea to implement was conceived with the Head Planner of one LPA.
      Since its initial conception, the requirement for a CIS has now been included in the remaining nine LPA’s
      validations checklists.
    


    
      Finally, Respondent B described how the charging element of the CIS has given it more credibility among built
      environment professionals, and seeking crime prevention advice from the police in this way is more likened to
      other aspects of the planning process, where the employment of a consultant is required. In addition, and perhaps
      crucially, is the fact that the income generated from the CIS process has allowed DFSC to remain during a period
      of austerity. While initially it was difficult for Respondent B’s predecessor (employed after the retirement of
      Respondent A) to recruit additional staff into force due to a force-wide freeze on recruitment (see Monchuk
      2016), this freeze has now been lifted and Respondent B has been able to employ additional staff to meet demand.
      Respondent B commented:
    


    
      [Charging has] protected the service through all those cuts. Back office staff have taken a huge cut from the
      force through austerity and it would not surprise me that we would have gone or at least been severely cut back
      to the absolute operational. But because we have charged for that service from day one and we’ve established that
      and we’ve grown it, we’ve been able to grow the service through hard times in the building industry and through
      the worst times in the police force. So we’ve actually grown as a team and developed in that time.
    


    Discussion and conclusion


    
      This chapter has provided the reader with a historical and recent account of the development and delivery of
      CPTED across Greater Manchester. Data collected from an unstructured interview with the former Head of DFSC has
      provided the rationale for introducing the CIS in partnership with one LPA, the associated charging element and
      an insight into how the CIS was embedded into the planning process through the
      validation checklist. Data collected from a recent unstructured interview with the current Head of DFSC has
      provided an up-to-date account of the delivery during a period of austerity and the need to expand the specialist
      team as the CIS is now a local requirement in each of the ten LPA’s validation checklists. It is hoped that the
      findings presented in this chapter will be of use to a range of different readers (both academics and
      practitioners) to help provide some information relating to the delivery of CPTED across Greater Manchester
      (further and more detailed information can be found in Monchuk (2016)).
    


    
      Across England and Wales, DOCOs are responsible for assessing planning applications to identify criminogenic
      design features and offer remedial advice to urban designers, architects and planners. While planning policy and
      guidance states the importance of considering crime prevention in the design and build of new developments (DCLG
      2012a, 2012b, 2014, 2017), DOCOs often bemoan that they are engaged too late in the planning process (Wootton et
      al. 2009). The earlier a DOCO engages in the design process, the more seamlessly CPTED be can embedded in the
      design, thereby avoiding later objections by the police based upon crime concerns (Colquhoun 2004; Schneider and
      Kitchen 2007; Wootton et al. 2009). Objections raised by the police late in the planning process can be
      frustrating for applicants. The greater the scale of recommended changes, the more expensive and time-consuming
      they will be (Monchuk 2011).
    


    
      In an attempt to encourage built environment professionals to consider crime prevention throughout the design
      concept stage, DFSC introduced the CIS. The CIS represents both a process and the production of a document which
      is then submitted to the LPA. Throughout the CIS process, a DFSC consultant engages with the client to discuss
      the proposed design and offer crime prevention-based solutions. The requirement for a CIS is stipulated through
      each of the LPA’s validation checklists. This is crucial, as it is the key mechanism through which applicants are
      made aware of the requirement to design their scheme in accordance with the principles of CPTED. The planning
      application must be accompanied by a CIS. If not, the application cannot be validated, and thus, it cannot
      progress through the planning system. Thus, the validation checklist is the important mechanism through which
      CPTED is embedded into the planning process and addresses the requirements of the NPPF and associated guidance
      (DCLG 2012a, 2012b, 2014).
    


    
      Unlike other forces, where the delivery of crime prevention advice is free, DFSC charges the client (not the LPA)
      for their consultancy service. The rationale for introducing this fee-paying service was twofold: first, to place
      a value on the consultative advice provided to ensure that it was considered by the client, not simply dismissed
      or ignored, and second, to employ additional staff to service the levels of demand generated through the
      requirement for a CIS. This still remains the case in 2018. While the number of DOCOs appears to be decreasing
      nationally (from approximately 305 in 2009 to approximately 158 in September 2017), numbers have not decreased in
      Manchester – indeed, the opposite. The income generated through the CIS has actually allowed DFSC to retain and
      expand their team at a time when many other forces are reducing back room functions to save resources and protect
      the frontline. It is common for consultants involved in the design and planning
      process to charge for their services; an example would be an environmental consultant. Why, then, can the police
      not charge as well? Ultimately, should a poor development be built, it is the police that will be tasked to
      attend to the crimes and to deal with the consequences. Charging for the delivery of CPTED to help subsidise DOCO
      expenditure may prove fruitful, as the funding could be used to help design and deliver regular training and CPD.
      This would help to professionalise the role, something which the author feels is imperative to further advance
      the successful and consistent application of CPTED. However, should forces introduce a charging structure, it is
      imperative that income generation remains incidental to the central purpose of crime reduction.
    


    
      In theory, the process through which DFSC engages with the LPAs appears to be an example of a model which
      warrants further examination by forces seeking to embed designing out crime into the planning system. The author
      proclaims that this model appears to be a systematic model for delivery. Many of the LPAs across England and
      Wales do refer to designing out crime in their planning policy and guidance, yet fail to translate this in
      practice. Using the validation checklist to stipulate that a CIS (or equivalent) is submitted would provide a
      mechanism through which designing out crime is systematically considered. However, in order to embed CPTED firmly
      into the planning process, it is imperative that there are sufficient numbers of adequately trained professionals
      in post to deliver the service.
    


    
      Notes


      
        1 Bolton, Bury, Manchester City, Oldham, Rochdale, Salford, Stockport,
        Tameside, Trafford and Wigan.
      


      
        2 GMP is one of 43 police forces across England and Wales.
      


      
        3 Previously referred to as Architectural Liaison Officers (ALOs) or Crime
        Prevention Design Advisors (CPDAs). For consistency, the term DOCO will be used throughout.
      


      
        4 GMP DFSC was referred to as GMP ALU until April 2009.
      


      
        5 Ten or more dwellings for residential developments, or a floor space
        greater than 1,000 square metres for commercial developments.
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    11 Less crime, more vibrancy, by design


    
      Marcus Willcocks, Paul Ekblom and Adam Thorpe
    


    Introduction


    
      This chapter tells a story of a clash, engendering something new. The collision is one of ideas, principles and
      in-practice experiences. The novelty resides in the emergence of an approach informing both on-street
      designs and design resources. Specifically, we mean the Vibrant Secure Function Framework (VSFF),
      first piloted in Oslo 2016, aimed at simultaneously confronting urban challenges and stimulating urban living. It
      emerged from a tension between issues of environmental security, place-making, consequent perceptions of place,
      community safety and resulting changes in urban behaviours.
    


    
      Crime Prevention Through Environmental Design (CPTED) is “the 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 (neighbourhood) level” (Armitage
      2013:23).
    


    
      Steadfast practitioners of CPTED, usually police with architectural/preventive experience, may already be
      thinking, “our approach operates well in such scenarios, what more can we learn here?” But the question is less
      whether CPTED works and more about the structuring frames through which it can be introduced,
      realised and reflected upon, and how these help to juxtapose CPTED perspectives with other, competing or
      conflicting demands in designing for changing urban contexts.
    


    
      The principles now known as First, Second (Saville and Cleveland, 2008) and Third-Generation CPTED (briefly
      described below) are diverse in how they address the challenges of urban life and in the forms of application and
      critique they have stimulated over three decades. Applications of CPTED invariably centre on responses to crime.
      “Of course!” we all cry, “isn’t that the point?” Well, this chapter reflects on a case in Norway, which we hope
      is a reminder that the lived experiences – of both occupants and visitors (users) engaging with public built
      environments, and of the diverse service-providers facilitating them – do not normally place crime concerns
      centre-stage. Possibly the opposite! Indeed, the most successful examples of CPTED may be those which are never
      noticed for their preventative qualities. While the goal of reducing crime and its harmful consequences in
      existing or planned built environments is certainly important, this is rarely the
      primary ambition of stakeholders and dutyholders.1 This should spur us to strive
      to find security-relevant approaches which better embrace the many other goals of everyday life in urban
      contexts.
    


    
      While evolving iterations of CPTED have sought to include community and social considerations as an addendum to
      CPTED’s primary concerns of crime prevention (Atlas 2008; and the ‘Second-Generation’ approach of Saville and
      Cleveland 1998, 2008), only some ‘Third-Generation’ approaches to CPTED have specifically begun to explore how
      positive, pro-social ‘opportunities’ can be considered with at least equal weighting to the mitigation of crime
      ‘risks’ in built environments. But this exploration is challenging, as our experience attests. We do not claim to
      have all the answers, but we do hope to share what we have learned during the combined application of design and
      criminological innovation efforts, through a case study in Oslo. We should declare now that, while conventional
      CPTED principles of surveillance, territoriality etc. significantly informed our thinking, we were not following
      these strictly. Rather, we adopted a more generic design-based approach to security that also incorporated
      situational crime prevention (SCP: e.g. Clarke 2017) – changing the environment to decrease opportunities and
      provocations for offenders – and the broader perspective of crime science.2 This
      in turn was embedded within ‘design ways of thinking’ (Cross 2011; DACRC 2017).
    


    
      The following account depicts the setting and explains why we needed to develop our own framework to bring
      contesting demands into balance.
    


    Emergence of the Vibrant Secure Function Framework


    
      The Design Against Crime Research Centre (DACRC) in London was invited to collaborate with the Norwegian
      Transport Economics Institute (TØI), who were seeking how best to re-activate an entire district neighbouring
      Oslo city centre. The project title – Trygghetsskapende tiltak for levende byrom – loosely translates as
      ‘confidence-building measures for a vibrant city’ (henceforth, ‘the Oslo Project’). This brief and new framework
      approach emerged in response to a number of studies undertaken among Oslo citizens, plus consequent reports and
      city-level plans produced in Oslo, highlighting concerns over particular issues and areas of town. In particular,
      the CityLife survey (Bylivsundersøkelse) undertaken by Gehl (2014) identified that a lack of confidence in
      certain areas had been acting as a barrier to achieving the broad Oslo municipality ambition to achieve “more
      activity and increased city life in the city centre” (2014:3). The City required an integrated response to help
      boost opportunity, not just reduce challenges. This demanded a more holistic method than a security-only focus
      offered.
    


    
      The project team had been charged first with developing new ‘confidence-building’ measures that would work in the
      central but peninsular neighbourhood of Kvadraturen (Figure 11.1).
      Second, they were to establish context-appropriate methods to evaluate the effects of the measures introduced
      upon perceived security. The plan was to explore these two distinct challenges through a set of designed environmental interventions and actions (collectively, ‘measures’). These included
      designs for street furniture, lighting, vegetation, counter-terrorism and social attractions. Our account focuses
      on the well-developed street furniture strand of activity; at the time of writing, the others are in
      earlier stages.
    


    
      [image: Image]

      
        Figure 11.1 Map of Kvadraturen
        district, Oslo
      


      
        Source: Gehl/DACRC
      

    


    
      Willcocks and Ekblom from the DACRC team jointly undertook this activity in close collaboration with TØI as the
      project lead and other partners, including various Oslo City Council departments and street furniture
      manufacturer Norfax. Ekblom had been asked to apply, in this project, aspects of his Security Function Framework
      (SFF: Ekblom 2012). This had initially been developed in the cross-disciplinary domain where design meets crime
      science, as a formalised way to describe and specify the security functionality of any designed product. Early
      examples centred on small products like table clips to prevent bag theft in bars (Ekblom et al. 2012); subsequent
      applications included the specification of explosion-resistant rail carriages (Meyer and Ekblom 2011) and the
      security of the Government Quarter in Oslo (Meyer et al. 2015). In turn, Willcocks would apply the socially
      responsive design innovation (SRDI) thinking and expertise the DACRC team had developed through recent delivery
      of work on topics including public seating and space but also personal safety, bicycle security, graffiti and
      urban participation (e.g. Willcocks and Toylan 2016; Ekblom et al. 2012; Thorpe et al. 2010). In this, we were
      joined by SRDI originator Adam Thorpe. The key elements of SFF are in Box 11.1, those of SRDI in Box
      11.2 and Figure 11.2.
    


    
      Box 11.1 Security Function
      Framework


      
        This aims to specify or describe security-related aspects of designs of products or places. SFF comprises four
        aspects:
      


      
        	Purpose – what is the designed item for, and for whose benefit? This covers primary and subsidiary
        purposes, ‘desire’ purposes (properties that are not strictly necessary, but desirable, e.g. conveying
        stylishness) and ‘hygiene’ purposes (properties to avoid, e.g. inconvenience).


        	Niche – how does the item fit within the security ecosystem? Is it an inherently secure product
        (e.g. difficult to damage), secured product (kept in a secure environment), securing product (security purpose
        is subsidiary, e.g. a seat which also protects bags from theft) or security product (main purpose is to secure
        another item, e.g. an add-on steering wheel lock for protecting cars against theft)?


        	Mechanism – how does the item work? Causal mechanisms such as deterrence (increases perceived risk
        to perpetrators) or defeat (physically blocks the crime).


        	Technicality – how is the item constructed, installed, operated?

      

    


    
      Box 11.2 Socially responsive design
      innovation


      
        	Socially responsive design is defined by Thorpe and Gamman as “design which takes as its primary driver,
        social issues, its main consideration social impact and its main objective social change” (Gamman and Thorpe
        2011:139). Typically, societal scenarios constitute complex and ‘wicked’ design challenges, characterised by
        competing and contradictory drivers and desirable outcomes, depending on stakeholder perspective. The SRDI team
        at UAL argue that tackling such design challenges requires a socially responsive design approach, in a more
        targeted and more agile sense than simply trying to be ‘socially responsible’. The diagram in Figure
        11.1 extends the UK Design Council’s Double Diamond process www.designcouncil.org.uk/news-opinion/design-process-what-double-diamond.
        

      

    


    
      Our first visit to the neighbourhood of Kvadraturen was illuminating. Knowing this project addressed concerns of
      anti-social behaviour, drug use and rough-sleeping, we had expected a deteriorating, dirty or downright ugly
      neighbourhood. Instead, we encountered a surprisingly pleasant place, hosting a mix of
      historic, characterful and more recent buildings among distinctly human-scale environs, with a waterfront and
      pedestrianised areas interspersed with cultural venues, independent stores and residences. Relative to London, it
      felt calm, hospitable and clean. But that first impression, informed by our own cultural baggage, helped us see
      that maybe we had missed the point. Our task was not to compare this to a cosmopolitan city of ten million
      people. It was to understand the setting as it was, and how it made sense to those who live and work in Oslo and
      who visit there.
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        Figure 11.2 Socially
        responsive design
      

    


    
      As we curbed our assumptions and listened to colleagues in Oslo, we learned about Kvadraturen’s rich and
      colourful history. It appeared appropriate for this project because it had been struggling to shed a reputation
      among Oslo residents and visitors as unsafe, seedy or unfashionable. This was limiting the scope of new
      activities, legitimate uses and social/economic opportunity in this prime city location. The Oslo Municipality
      was also pursuing a wider agenda to revitalise the Kvadraturen area for living, for commerce and for outdoor
      activities, within the delivery of their city plan ‘Towards 2030 – Smart, Secure and Green’.3 Unsurprisingly, they were keen to tackle obstacles to this vision.
    


    
      We joined an initial working session – with representatives from the municipality, transport authority, streets,
      environment and cultural heritage departments, plus other local experts and academic collaborators – to hear
      there had indeed been issues in certain streets with drug use and prostitution, but that actual crime incidents
      had seemingly reduced. We also heard reports of ‘antisocial’ goings-on, such as addicts using public seating when
      heating their spoons, and foreigners sleeping rough. However, the real challenge seemed as much about
      transforming the perceived image of Kvadraturen as a ‘place’ and a ‘destination’ as about changing the reported
      crime figures. Hence, the initial brief sought to develop a better basis for
      implementing ‘reassurance-measures’ in the city to influence both objective and perceived security.
    


    
      Here lay the roots of the collisions ahead. The initiative was born of insights and know-how from crime science,
      urban logistics4 and broader research-led thinking, but it needed to invoke the
      dark art of ‘image’ to achieve the desired security impact. Previous principles and processes of designing
      against crime, including approaches of CPTED and SCP, had predominantly been tested against tangible and material
      crime metrics. Initially, these looked towards designed measures to generate ultimate outcomes of reduced crime
      incidents of, say, burglary, robbery or theft from the person. Subsequently, a design’s capacity to stimulate
      intermediate outcomes through behavioural change has engendered important indicators, too, such as
      improved bag care among bar users or improved locking practice among cyclists (e.g. Thorpe and Gamman
      2011:225–226).5 Likewise, the SFF had previously been developed with a strong
      focus on crime prevention. In contrast, as noted by Vitiello and Willcocks (2006), perceptions of a place and the
      character it may project closely relate to adjectives like ‘charming’, ‘welcoming’ or ‘alienating’, but such
      emotive responses jar with crime reports.
    


    
      This, then, was a project facing multiple but competing agendas and desirable outcomes: a scenario which in SRDI
      terms are ‘wicked’ challenges (Gamman and Thorpe 2012; Churchman 1967). The activity here jolted crime prevention
      frameworks abruptly against demands of place-making, with its multiple agendas from tourism, planning, transport,
      housing, business, culture, heritage and health.
    


    
      The Oslo Towards 2030 Plan stipulated that the city “should be experienced as safe to walk in public space
      day and night”, and that its citizens “should have access to attractive, diverse, and easy-to-use city space”. We
      quickly realised that the Kvadraturen neighbourhood was not so regarded by most locals. The spatial
      make-up of the vicinity comprises a square kilometre of grid-pattern streets (the name translates into English as
      ‘quadrature’), with narrow pavements, mostly in the shadow of medium-rise buildings and with limited space for
      public furniture or similar amenities. At the time of the project, the neighbourhood itself hosted about 25,000
      people per day working in the area but only 6,000 residents. We heard descriptions of the area as “a no-man’s
      land”, “a bit destitute”, with a “very low footfall”. Such assertions were verified by the Oslo CityLife survey
      (2014), which reported a “lack of urban life in the area”. A 12-point indicator for ‘urban quality’ was used in
      the CityLife survey, which revealed Kvadraturen was among the lowest scoring areas in Oslo (see Figure 11.3). The survey asserted that, in the wake of the tragic 2011
      Breivik bombing, some of the subsequent security measures introduced to the area may have contributed to changed
      activities and perceptions, uses and behaviours, quite separately from the prior concerns over anti-social
      behaviour. “These measures have often both a psychological and an actual effect on city life in terms of the
      place perceived as impassable or unsafe” (Gehl 2014:100).
    


    
      To summarise: on the one hand, new measures were being explored to address a sense of insecurity, seen as
      significantly inhibiting positive activity in the neighbourhood, while statistically, area safety had actually
      increased. Elsewhere, recent counter-terrorism measures themselves were considered
      part of the problem. Different city actors, each wanting better for the area, were variously looking towards
      attracting new publics, enabling better transport, more sustainable lifestyles, more commercial opportunity, more
      healthy activities among the shared streets and spaces, a more liveable neighbourhood: more vibrancy.
    


    
      [image: Image]

      
        Figure 11.3 12-point ‘urban
        quality’ review in Kvadraturen, reporting on aspects of security, comfort (practicality) and pleasure (Gehl
        2014:42) Source: Credit: Gehl
      

    


    The brief


    
      Exercising critical detachment, we pondered: ‘How could this project possibly hope to attract more people
      to-and-through the area and create a greater sense of security by installing some street furniture?
      Whoever would cross town just to see a bench? Why would that make anyone feel even slightly safer?’
    


    
      We reviewed early materials informing the project and our initial understanding. The project team knew that
      security and insecurity in public spaces closely relate to the presence of other people (Backer-Grondahl et al.
      2007). This is why discussions were also gravitating towards the ‘regenerative relationship’ between the number
      of people and experienced security, and why project colleagues were also looking towards less-physical measures
      (the ‘Social Attractions’ strand, covered elsewhere) to further inspire positive activity and perceived security.
      The project’s briefing note, prepared by Sunniva Meyer, the TØI lead on the initiative
      (Meyer 2014), set out a premise of the project thus:
    


    
      a vibrant urban environment requires that people use public spaces, whether they are traveling from A to B or
      staying there for a long time. A prerequisite for people to choose to use the public space is that they feel safe
      and comfortable (Gemzøe 2006). Traditionally, the police have been responsible for safety and crime prevention,
      but lack of capacity means that other authorities, private institutions and individuals, such as planners,
      architects, developers and owners of public spaces, must also now help to create safe urban spaces.
    


    
      The note also recognised however, that
    


    
      from such knowledge [as Backer-Grondahl et al. 2007] it is not unreasonable to think that one can create greater
      confidence simply through attracting more people to a given locality. This turns out to be difficult to achieve.
      Firstly, there are in any city geographical areas which compete to attract the same people. Moreover, it is often
      a challenge to target an activity to attract certain types of people, whilst also providing security for others.
      Finally, it is a challenge to create an effect beyond the organised activity in time and space.
    


    
      This reminded us of other complex urban security challenges. Indeed, terms like ‘fortress design’ and ‘hostile
      architecture’ have emerged from a worldwide catalogue of struggles to balance competing demands in shared urban
      contexts (e.g. Quinn 2014; Gamman and Pascoe 2004). These phrases reflect that alongside design’s capacity to
      attract, deliberately or otherwise, it is equally possible to turn publics away through designed interventions.
    


    
      Despite good intentions among expert theorists and practitioners, CPTED and SCP, sadly, have rarely fallen
      comfortably into place among precedents of place-making and human-centred urbanism (which at times focus on the
      positive, without being specific on mitigation of crime challenges). Urban vitality and perceptions of security
      are not synonyms; nor could we assume that either would automatically engender the other. For example, in
      describing his Second-Generation approach to SafeGrowth, Saville explains that:
    


    
      
        CPTED lighting might be applied to risky locations and security patrols might be added to parking lots. But
        these efforts do not necessarily eliminate residents’ fears of night time crime. If residents are disinclined
        to participate in social activities, they stay indoors. Situational prevention and urban design tactics alone
        are unlikely to instigate sustainable and safe neighbourhoods.
      


      
        (2009:389)
      

    


    
      He goes on to say that this approach omits community engagement, a deep understanding of context and inclusion of
      local priorities.
    


    Reframing the brief


    
      We therefore judged we should embrace demands to address the realities and the perceptions of crime and
      anti-social behaviour, simultaneously with facilitating or ‘affording’ (Norman 1999) easier concurrences of
      pro-social activities in the neighbourhood. We needed to approach this by not just helping to reduce what was
      wanted less of – crime and safety concerns – but equally by understanding and promoting what was wanted
      more of – neighbourhood vibrancy, local confidence and on-street activity within and relevant to
      Kvadraturen.
    


    
      We knew the SRDI approach of more-of and less-of had worked for the DACRC team elsewhere. Thorpe and
      Gamman highlight that this this kind of twin-track thinking can both help “reduce fortress aesthetics and avoid
      ‘vulnerability-led responses’ that promote ‘defensibility’ in the public realm over permeable spaces and ‘open’
      community values”. In contrast, they report that designing only for less-of (to reduce crime) can bring
      unintended consequences. “Designing out public conveniences, seating and litterbins may prevent some types of
      vandalism or crime, but these First-Generation CPTED approaches may [become] punitive to the law-abiding
      majority” (2013:210). Although First-Generation CPTED includes the principle of ‘activity support’, i.e. boosting
      legitimate activity, this is both confined to a security rationale and vaguely defined, to boot.
    


    
      We also knew that earlier iterations of the SFF had already proved useful for capturing the rationale and
      functionality offered by diverse designs (objects, services, places) in resisting particular crime challenges. It
      illustrated how designing (against crime) could deliver the less-of in a given situation. In the Kvadraturen
      project, however, we had to adapt SFF to combine measures to see less fear of crime (‘reassurance’), with
      measures to see more conviviality. This demanded a frame which could fuse more-of and less-of in as
      systematic and rigorous a way as the original, crime-focused SFF attempted. In this, we judged that the more
      abstract dimensions of SFF (purposes, mechanisms etc.) offered a better basis for a merger than the
      content-focused principles of CPTED (surveillance, territorial reinforcement etc.). We should emphasise, however,
      that these principles, and those of conventional SCP, continued to inform the ideas for realising the brief.
    


    
      Thus far, the pro-social aspects, including those of perceived security, had not been previously
      documented or developed through the SFF. Now we had the chance, from the clash of these more-of and less-of
      frames, to develop a combined resource to serve not just the retrospective documentation of the crime
      preventive aspect of the design activity, but also the prospective briefing of both crime preventive
      and conviviality/vibrancy-enhancing aspects. The latter, if it worked, would counter the view of Lulham et
      al. (2012) that SFF could describe designs but not help generate them; and instead support the position of Dorst
      et al. (2016) and Asquith et al., so as to ‘reframe’ crime problems, “drawing upon ‘design thinking’ to deliver
      integrated solutions that recognise CPTED outcomes without being ‘CPTED-led’ ” (2013:171).
    


    
      The scoping we undertook in context and remotely, helped identify contextual characteristics in terms of key
      actors, agendas, assets and activities and opportunities. These would later inform the
      design and evaluation processes. The 2014 Oslo CityLife report and the 2009 “Kvadraturen Action Plan … to 2024”
      both corroborated that the project neighbourhood had safety concerns. In turn, these perceptions may have limited
      the social wellbeing of the area besides deterring those prospective new visitors and residents, whom city plans
      sought. The scenario here is helpfully reflected by Wolfe’s reporting on crime and public safety for the
      University of Washington’s Green Cities: Good Health program:
    


    
      
        Perceptions often influence behavior and cause people to avoid places they associate with personal risk.
        Impressions of crime likelihood (irrespective of actual crime rates) can lead people to choose to not enter
        public spaces, to retreat within their homes, and cease on-street socializing […]
      


      
        Neighbors who have strong social ties form more effective social groups, and become more capable of building
        consensus on values and norms, monitoring behavior, intervening if problem behaviors occur, and defending their
        neighborhoods against an increase in crime. Perhaps residents who know and trust each other are more effective
        in instituting local social control over what goes on in the spaces outside their homes.
      


      
        (Wolf 2010)
      

    


    
      Wolfe’s attention to social ties is significant for the role of design. Robust evidence from criminologist
      Sampson (2012) and colleagues, plus accounts from urbanist Montgomery (2013) for example, suggest that safer and
      more vibrant neighbourhoods (in their terms, ‘enduring’ and ‘happy’ places) can only happen with sufficient
      opportunities for social connection, social ties and increased degrees of ‘collective efficacy’. We can
      understand, then, that designed ‘measures’ to improve feelings of security about a place must consider people’s
      capacity both to perceive and promote connectedness (e.g. Morenoff et al. 2001). Consequently, the best
      chance for street furniture to impact positively on perceived safety could be through focusing its purposes
      towards promoting social connections and strengthening ties6 between both people
      and place. Indeed, Gamman and Thorpe (2016) identify that this ability of a design process “to reframe
      anti-social problems as opportunities for pro-social intervention is important in the context of socially
      responsive design because of the ‘wicked’ […] nature of many social challenges” (322). They cite Dorst (2015) in
      valorising the act of reframing problems as opportunities, as vital to ensure the “engagement of the multiplicity
      of actors necessary to impact upon these complex networked problems” and to “accommodate the [actors involved] in
      pro-social ways, rather than regarding and responding to them only through an anti-social/policing lens” (ibid.).
    


    
      In Oslo, then, the task as initially defined was to explore how street furniture designs could best support wider
      ambitions – particularly to enable people to more comfortably and legitimately dwell in places on-street
      and among other people, including some less familiar to themselves. With Kvadraturen, wider ambitions
      meant complementing broad pro-social visions to promote local public life, culture and recreation, attract new
      residents and capitalise on the area’s history, trades, arts, diversity and waterfront
      proximity. In serving these wider aims, however, the focus continued to be developing less-of ‘fear-reducing
      measures’.
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        Figure 11.4 Vibrant Secure
        Oslo: reframing and refining the brief
      

    


    
      Through workshops with diverse stakeholders and the project team at TØI, the brief was revised. This reoriented
      the task from mainly fear-reducing measures to instead “develop street furniture design responses which help
      foster vibrancy, a greater sense of security, and greater social connections in Kvadraturen”, while acknowledging
      the diverse and sometimes contending agendas around this. Figure 11.4
      shows the reframed brief, having shifted from a security emphasis to combined security and vibrancy. From here,
      we could start to unpack how this might look in design development and relative to the extended SFF.
    


    Stimulating innovation or reflecting on design?


    
      Previously the SFF (Ekblom 2012; Ekblom et al. 2012) had mainly been applied retrospectively to existing projects
      as a consistent way of capturing and sharing knowledge gained through processes of designing against crime. (The
      exception was an application to a prospective specification for an explosion-resistant rail carriage (Meyer and
      Ekblom 2011), though this was acknowledged to be a limited ‘bench-test’ of the approach rather than a real-world
      design exercise.) This time, however, we wanted to know if it would work as a fully
      prospective tool, and to extend its scope from one centring on crime to addressing competing demands between
      crime prevention and place-making, besides supporting more specific opportunities for tourism, public transport,
      culture, heritage, local living and local enterprise. In fairness, the original SFF had covered such
      considerations but only as ‘desire’ requirements peripheral to security. To fully respond to the brief above, we
      evolved a new structure to manage and exploit the aforementioned clash between SFF and SRDI approaches.
    


    From SFF to VSFF


    
      The framework development process worked thusly. Under each SFF level – purposes, niche, mechanisms and
      technicality – the functions to be described regarding design’s role in controlling or mitigating crime,
      anti-social activity or fear of crime concerns were first framed, conventionally, under what was wanted less-of.
      This conventional version would put crime/security centre stage and confine requirements reflecting other values
      to the periphery, e.g. under subsidiary ‘hygiene’ or ‘desire’ purposes. But we then set out a parallel
      frame for each level covering what was wanted more-of. This was to be treated with equivalent priority and would
      bring into the same thinking-space, the pro-social ambition to which the design should contribute. Only when, as
      here, all requirements are considered simultaneously, can the design process best resolve conflicts and
      generate innovative and practicable solutions. ‘Bolt-on’ security afterthoughts tend to be constrained in scope,
      inefficient, user-unfriendly, ugly and perhaps short-lived (Pease 2001; Ekblom 2014). Attempts to embed
      CPTED-type considerations into the planning/design/development process have revealed related obstacles (Monchuk
      and Clancey 2013) to getting fair and timely hearings for security requirements.
    


    
      As Box 11.1 describes, working through the original Security Function Framework, starting with Purposes,
      would normally accord a prominent position to crime and security, if not necessarily the top priority (for
      example, the ‘Stop Thief Chair’ (Ekblom 2012) is an item 1) for sitting on which also 2) looks good and 3)
      protects bags). Lower down would come material ‘desire’ requirements, such as resilience to wear, and ‘hygiene’
      requirements, such as not trapping fingers.
    


    
      Although crime and insecurity and their consequences, including fear and avoidance, were salient in the original
      Kvadraturen project proposals, it was always recognised that more positive issues were at stake. Our initial
      attempt to apply SFF led us to identify the principal purpose of street furniture as ‘to increase the amount of
      time people spend/hang out in the area’. The furniture, specifically seating, would thus occupy a ‘securing’
      niche and boost the mechanisms of ‘natural surveillance’ and/or ‘guardianship’ in traditional CPTED terms. But
      the furniture could also be viewed as a means to a more strategic end, namely to afford diverse activities which
      allow people to feel welcomed and involved in the neighbourhood. Underlying this rationale was the knowledge from
      research and practice that, while provision of seating per se would scarcely draw
      people across town simply to sit, strengthening of ties by boosting opportunities for social connection within
      the built environment can encourage such decisions.
    


    
      It became evident that while security remained an important requirement for the furniture and the neighbourhood
      and had featured prominently in the original project discussions, the wider strategic context squeezed it into a
      corner of the design considerations. Likewise, the stakeholders and dutyholders with an interest in the
      neighbourhood, its street furniture and other elements (such as vegetation) were extremely diverse. All this
      heavily strained our initial, predominantly less-of framework.
    


    
      We therefore decided to reconfigure the SFF to enable a balanced representation of the more-of and less-of
      demands. After multiple iterations – involving tests and feedback among project colleagues and project networks –
      we formed the Vibrant Secure Function Framework tool (VSFF), as we now call it. The application of this is
      set out below, through Figures 11.5–11.9. These give an initial overview (Figure 11.5) and then unpack the
      top-level framework headers to describe the design’s Purpose, Niche, Mechanism and Technical functions,
      respectively. Presenting this diagrammatically reflects more closely how the framework was deployed in practice,
      namely to systematically require the fields to be considered and addressed, and showing the more-of and less-of
      perspectives for each frame in parallel, rather than in sequence. The diagrams themselves provide the narrative.
    


    
      In the present project, these frames served both to brief the design in detail and to capture the design activity
      which subsequently unfolded. The brief centres on Purpose and Niche, hence offering maximum design freedom. This
      is then developed through Mechanism and finally realised through Technical specification and implementation. The
      technicality is the nuts-and-bolts aspect of the design. The example of explosion-resistant rail car, mentioned
      above, stopped at mechanism, delivering a design specification, whereas the fact the street furniture design in
      Oslo was realised and installed in context meant the framework could be used leading up to and during the design
      development, as well as in reflection on the implemented measure. The function framework is not, however, meant
      as a linear process: rather, it provides a structured platform through which the design process can be worked out
      and portrayed. In the case of the SFF and VSFF, both essentially act as levels of design. As reflected in
      Figure 11.10, these levels, each embracing anti-social and pro-social
      considerations, help systematise and describe iterations of the design double diamond,7 which is a true model of design process. It is worth noting in this connection that
      CPTED lacks a decent process model (see Ekblom, Chapter 5 in this volume).
    


    The designed product – eBenk


    
      The resulting street furniture design became known as “eBenk” (eBench), and is shown in Figure 11.11. During development, earlier concepts were called “Kontakt” (Contact) to reflect efforts to accentuate connections between people and area; the
      iteration finally installed was named eBenk, to emphasise its functionality beyond that of typical street
      furniture provisions. Besides multiple sitting positions, the round bench offers free on-street wifi, free
      charging for mobile devices, ambient lighting and an electricity point to supply public activities. There was a
      large, connected version and a small one lacking physical connection to wifi or power points, but with passive
      connection through close proximity to the larger version. The intention is that the two sizes be situated
      adjacently, partly to afford different groupings of users and sitting positions but also to promote a greater
      micro-sense of place. The product was installed across three sites in Oslo during the pilot period, and
      observations and video analysis undertaken from two of these.
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        Figure 11.5 Vibrant Secure
        Function Framework – Introductory Functions
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        Figure 11.6 Vibrant Secure Function Framework – Purposes
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        Figure 11.7 Vibrant Secure
        Function Framework – Niche
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        Figure 11.8 Vibrant Secure Function Framework – Mechanisms
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        Figure 11.9 Vibrant Secure Function Framework – Technical
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        Figure 11.10 Vibrant Secure Function Frames as iterated levels of the Double Diamond design process
      

    


    Early indications of outcome


    
      Full description and evaluation of data collected will be reported separately, but initial analysis – of eBenk
      usage and activity, compared to controls of no benches and of standard 1.8m ‘park benches’ on the same sites –
      indicates the number of users and uses per hour increased between 150–250% during the pilot. Interestingly, the
      staying-time of users on eBenks on any occasion seems to be less than on standard park-type benches. This
      probably relates to the presence of a back-rest on park-type benches and the outward-facing configuration of the
      eBenk. However, less time spent sitting does not necessarily indicate detrimental outcome regarding perceptions
      of local security or vibrancy. It simply tells us that people are using different designs for different
      functions: a park-style bench more for longer-stay relaxation, while the eBench appears to be better suited to
      shorter-duration sitting, but by more people and in more diverse ways.
    


    Vibrant Secure Function Framework meets Crime Prevention Through Environmental Design


    
      Assuming readers are familiar with CPTED and provenance (as covered elsewhere in this volume and reviews
      including Cozens (2018) and Armitage (2016, 2013, 2014)), we now consider how VSFF relates to the CPTED
      principles. The link mainly operates via the Mechanism level of VSFF. While one of us (Ekblom) is separately
      endeavouring to reformulate how CPTED is described (see Chapter 5 in this
      volume), here we adopt a typical take on its principles, being:
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        Figure 11.11 eBenk design prototype on-site in Oslo locations
      


      
        Source: (Credit: Norfax)
      

    


    
      	Activity support


      	Maintenance and Management (plus Image)


      	Defensible space


      	Surveillance


      	Territorial reinforcement


      	Target hardening


      	Access control

    


    
      After covering these principles, we consider VSFF’s relation with SafeGrowth/Second-Generation CPTED, given its
      growing popularity among practitioners over the past decade.
    


    Activity support


    
      Unsurprisingly, the most direct way the eBenk design reflects CPTED principles is through activity support, for
      example increasing the numbers of people in, or passing through, a particular place, who are doing routine,
      pro-social activities like shopping or spending time with friends. As Figures 11.7 and 11.8 show, the
      VSFF support for the design process helped to centre the design response on the niche and mechanism planes and
      thereby boost the clarity of the activity support concept itself. The rationale is that by their presence and
      promotion of multiple opportunities for pro-social behaviour, the benches will help diminish/legitimately satisfy
      criminal motivations, or deny offenders some opportunities to commit crime (Ekblom 2013b).
    


    
      The eBenk works towards this on two levels. First, the offer of increased micro-scale functionality from a street
      furniture object supplies many more reasons for people to interact with the bench and (equally important) occupy
      the vicinity where it is located. Seat-based activities promoted include taking a break, eating a snack, meeting
      friends and reading and checking messages. Additional reasons include charging mobile devices; accessing wifi and
      using power points for activities ranging from street food vans to local events needing amplification for music;
      and wayfinding in the immediate area supported by low-level lighting. The second level at which this design
      fosters legitimate activity is in place-making. Given the challenges addressed, we might argue that this
      meso-scale intervention is at least of equal importance to the physical activities the design supports. The role
      of the bench to be ‘something different’ in the area through its bold aesthetic form, the lighting, its projected
      image (discussed below) and consequent public perceptions means these all enable this design to establish itself
      as a micro-landmark and to effect a localised sense of place for pro-social activities, irrespective of people’s
      opinions on the object per se. This promotion of activity support through projection is closely linked to
      Maintenance, Management and Image. It enables the design to act as an important place-level contributor, fitting
      with Project for Public Space’s recommendations to establish 10+ things to do and reasons to be in some location
      (PPS, n.d.).
    


    Maintenance, Management and Image


    
      Many discourses on CPTED describe principles of ‘Maintenance and Management’ as purely about facilities-related
      logistics. In terms of ongoing care, the bench is specified to remain resilient to weather, tampering and wear
      and tear throughout the year. The construction employs a small range of tough
      materials, which are locally specified as far as possible to ensure straightforward ongoing maintenance, periodic
      servicing and longevity, using basic facilities and skills already possessed by Oslo street management teams. But
      the bench illustrates the need to significantly extend the Image concept. To begin with, image
    


    
      
        covers the appearance of a building, place or neighbourhood, not just [in terms of] aesthetics but relating
        also to social reputation and stigma of the place and its inhabitants. These factors can increase crime levels
        or feelings of insecurity, and harm economic regeneration.
      


      
        (Ekblom 2013:3)
      

    


    
      In this sense, the purpose of offering a free-access charging and wifi station for mobile devices, which is
      sit-able and lit, is not only to help those needing to top-up batteries or message friends, but is also a
      conscious decision to communicate that the area around each eBenk is meant to serve and include a diversity of
      people, day and night. It is a visible gesture towards forming a new public in the neighbourhood, some of whom
      may thereby increase their comfort and confidence in the vicinity the more they exploit some aspect of the eBenk.
      Norway has long led mobile-device uptake, so in positioning this design as a ‘connected’ bench, many of the
      audience will immediately understand the offer’s wider social significance.
    


    Defensible space


    
      Both the street furniture design piloted in-situ and the associated twin-track, more-of/less-of approach
      discussed, significantly depart from ‘vulnerability-led’ responses of early CPTED approaches. The ambition here
      was to enable user-preferred levels of personal defensible space, while simultaneously promoting social
      opportunity and a better chance for amicable interaction or acknowledgement between people. The rounded form of
      the eBenk, plus the ergonomics of its key dimensions (1800mm diameter x 450mm sitting height), mean unfamiliar
      occupants can sit near each other without feeling infringements of their personal defensible space. The
      outward-facing characteristic means that even when people sit next to each other, they are afforded their own
      angle of space on the bench. Meanwhile, the 1800mm diameter means that, if they wish, users can sit 40 or more
      centimetres apart (about the width of a single seat) and face in different directions, to avoid feeling forced to
      engage with the ‘other’. This relates to observations (e.g. Whyte 1980; Willcocks 2005) confirming that strangers
      can sit more comfortably near each other on a single object given more diverse ways to position themselves.
    


    Surveillance


    
      The multi-directional options for sitting positions additionally enable differently seated users to naturally
      survey a wider arc of the immediate vicinity. The full-circumference shape also
      implies the bench is sited away from walls and corners, giving better views of the immediate context. The eBenk
      integrates two central ambient lights, which serve fractionally to augment existing street lighting but, at a
      more micro-level, help sitters and passers-by to see and be seen.
    


    Territorial reinforcement


    
      By establishing the additional pro-social opportunities highlighted above, the eBenk’s simple physical on-street
      presence helps communicate and demarcate a local zone for collective activity in its vicinity. The form of the
      design means this is not limited to particular directions, compared, for example, to front-facing benches, which
      can often afford a lack of care behind them. The lighting in the centre of the bench also acts as a
      hyper-local totem or landmark, important for Oslo environments, which experience long hours of dark during
      mid-season and winter months. Again, the low-intensity light can further facilitate a sense of place, or a
      reference point, including for those less familiar with the surroundings.
    


    Target hardening and access control


    
      At the micro-level, the design offers context-appropriate target hardening, securing the unit for longevity,
      resistance to possible vandalism and good maintenance access. (Control of access to the bench itself is not
      relevant in this public space.) Thanks to the use of dense wood and thick steel in construction, the bench is
      naturally heavy, needing a loading crane to move it. The thick galvanised central casing protects the workings of
      the lights, wifi, USB connections and power supply. Access to controls, connections and fuses is secured by an
      inconspicuous plate with tamper-resistant screws, hidden from view and easy access. There were no incidents of
      attempted or accidental tampering with the bench after the first six-plus months of on-street pilots. The light
      casings are polycarbonate (often used in bus stops) and also showed no signs of damage or wear, except a small
      muddy footprint on top during one visit, suggesting a youngster had been at play without incident.
    


    VSFF and eBenk meet wider variants and relations of CPTED


    
      Here we briefly consider how eBenk in particular and the VSFF more generally relate to a wider range of takes on
      the CPTED theme, and to the concept of social opportunity.
    


    SafeGrowth


    
      Saville, pioneer of ‘Second Generation’ CPTED (Atlas 2008), stresses the importance of participation in the
      processes of evolving safer, more sociable urban places. His concept of SafeGrowth builds on CPTED principles,
      emphasising the roles communities can also play in the designed environment to foment “local capacity to create and sustain safe communities” (Saville and Kruger 2012). Whereas Sampson
      (2012) describes “collective efficacy” as a working-out of trust among residents and willingness to intervene to
      achieve social control – including cases where this occurs by coincidence – Saville (2009) refers to a goal of
      sustainable and safe urban development where there is intentionally designed activity to promote trust and
      cohesion among residents, and reduce crime and fear by enabling “those who reside in neighbourhoods [to] learn
      how to create and self-regulate their own safety in collaboration with service providers, planners and prevention
      experts” (387–390).
    


    
      The VSFF framework and resultant eBenk designs in the current project incorporate SafeGrowth principles in
      various ways. Firstly, through the project’s response to citywide and neighbourhood-specific insights from both
      service- providers (top-down) and local communities (bottom-up), informed directly by local surveys in the 18
      months before the project (Gehl 2014). Together, these illuminated the diverse personal and organisational
      positions regarding the local context of study and action, including its objective and perceived safety.
      Secondly, the prototype and on-site pilot structure of this project reflected other design processes closely
      engaged with the relevant communities (or ‘users’), since the pilot period was structured to observe user and
      dutyholder responses, track activity patterns, collect feedback, invite local critique and learn from all these.
      While the limited capacity and scope of this project precluded a more thorough post-installation engagement with
      users, it did, however, undertake community-linked engagements through the on-site interviews and conversations
      with users and locals in the installation areas. One example was the operator of the ice cream kiosk near one of
      the installation sites in the Aker Brygge neighbourhood. She frequently fed-back information to the Norfax team
      when they returned to make checks of the installation, describing the “surprising” levels and ranges of social
      activity the bench was experiencing, compared to the normal activities at the site. While outside the formal
      project evaluation, such engagements by ‘champion’ individuals, who might spread the word about the new design,
      added to those accessing the online space created for the eBenk (www.ebenk.no).
      Together they contributed to what Gamman and Thorpe (2016) and Per-Anders Hillgren (2013) call
      public-forming around an issue of interest. It appears that following the introduction of the eBenk in its
      pilot locations, an awareness began to arise among different communities of this addition to each area that
      generated not just increased use but also interest, critique and curiosity. It is too early to know for sure
      whether the intervention has realised Sampson’s vision of strengthening social ties in the neighbourhood. We can,
      however, understand some of the responses and engagements observed as significant in SafeGrowth terms, working
      towards communities which are socially as well as physically mobilised through the design.
    


    Third generation – insider or outlier?


    
      We acknowledge that disparate takes remain on what constitutes the so-called third generation of CPTED, and we
      are convinced of the value of continued exploration of this diversity through both
      theory and practice. For the purposes of reflecting on the framework approach and resulting design introduced
      above, we consider two characteristic aspects of Third-Generation CPTED – those of sustainability and of
      opportunity. The latter is taken in a broader sense than as the ‘crime opportunity’ focus at the heart of SCP.
    


    Sustainability


    
      Tensions over how to dovetail contrasting demands between crime prevention and urban frames of sustainability
      have been debated since at least the early 2000s. Cozens proposes the challenge partly stems from lack of
      compatible modes for understanding need and impact among the differing specialists, their agendas and practices
      (Cozens, 2007, 2002). He highlights, for example, that “relying on officially derived crime statistics for the
      purpose of measuring sustainability could undermine such a protocol, which should arguably include indicators for
      fear of crime and the perceptions of different user groups within the community” (2007:191) As a possible
      response in this space, Unicri and MIT Senseable City Lab offered in 2011 an approach which seemingly sought new
      practical ways to merge green, networked and community-centred designs on urban sustainability with
      context-driven CPTED. They described a “new vision for a third generation of CPTED through minimum-impact,
      sustainable, environmental design strategies that use situated, green technologies [ … one which] also focused on
      reducing the fear of crime and enhancing the perception of security” (April 2011:14). Their report asserts these
      goals should be achieved through specific involvement of places, people, technology and networks, in order to
      combine new and emerging assets in each of these frames towards common sustainable and safe goals. While such
      approaches are admirable in their ambition and continue to attract attention, critics worry that third generation
      urban-sustainable takes on CPTED have yet to prove themselves in practice. Saville, for example, suggests that
      the success of the Unicri-MIT vision depends upon evolution of both its logic and its real-world applications,
      and that it needs development of “real theory with practical strategies” (Saville, 9 December 2015).
    


    
      We contend that the VSFF and the eBenk design which emerged through the Oslo Project can help here. Firstly, the
      framework offers a structure within which mixed pro-social drivers and actions – such as demands for sustainable
      mobility and vibrant neighbourhoods – can be detailed and mapped more equitably and transparently against those
      drivers and actions for mitigating crime, anti-social activities, fear of crime or wider negative perceptions in
      the same context. This seems to work both prospectively towards scoping, briefing and developing new
      measures – answering the critique of Lulham et al. (2012) – and retrospectively within evaluation
      processes and sharing of practice and learning. Secondly, the eBenk design that was realised and implemented in
      conjunction with this framework nicely illustrates how several urban sustainability and security factors can
      operate together (discussed by Gamman and Thorpe, 2009), involving places, people and technology and to some
      extent networks (the Unicri-MIT frames referenced above), through a real-world application. The Oslo Project
      began by seeking interventions to facilitate greater social and cultural
      sustainability (discussed by Miller, 2011 and Lerner, 2003, as forms of urban acupuncture) by stimulating
      personal confidence within the environment, better affording social interactions and supporting prospects for
      ongoing local cultural activities – each augmenting urban vibrancy. As discussed, these pursuits came under wider
      plans for areas such as Kvadraturen to boost their economic and environmental sustainability as they seek to
      attract more people and more diversity of legitimate activities. The development process leading to the eBenk
      strove to serve these agendas. The pilot conducted gives only a provisional picture of how the design as a
      ‘measure’ serves long-term context-linked aspects of social, cultural, economic and environmental sustainability.
      However, video analysis does indicate more uses when eBenk was installed, compared to traditional benches in the
      same locations. Perhaps this hints at greater social sustainability?
    


    
      Thanks largely to efforts of the manufacturer Norfax, we can report that the bench offers promising environmental
      consideration through its material specification and production/use life-cycle. The design employs an
      intentionally small pallet of separable and recyclable or reusable and responsibly sourced materials, principally
      including Norwegian spruce (a local, hard-wearing softwood), galvanised steel and polycarbonate (each
      recyclable). Following the first pilots through several seasons of Oslo weather, including sun, rain, snow and
      sub-freezing temperatures, the eBenks tested survived unharmed. Additionally, the lack of signs of misuse or
      tampering indicates good prospects for longevity among diverse users and uses in different on-street locations.
    


    Opportunity


    
      Clearly, the activity support characteristics noted above contribute significantly to the wider societal
      opportunities engendered via the introduction of the eBenk. The eBenk design is intended to be resilient in face
      of both anticipated and unanticipated uses, not simply to minimise running costs and reduce misuse, though these
      are of course ‘desire’ and ‘hygiene’ requirements. Moreover, the resilience is intended as a form of welcome to
      the vicinities the bench is located in. The lasting invite for different people – to sit, to charge their phone,
      connect to wifi or access electricity for programmed activities such as food vans or live music – is an applied
      way not just to reframe approaches to crime and fear of crime, but also to actively widen the pallet of
      pro-social visions in the given context. Thorpe and Gamman explain that
    


    
      
        despite the inclusion of social ecology and psychology within theories for Crime Prevention Through
        Environmental Design, linked to strategies such as activity support … the majority of design-led crime
        prevention practice has been oriented around target hardening and reducing risk (probability of harm), rather
        than promoting opportunity (probability of benefit).
      


      
        (Thorpe and Gamman 2016:321)
      

    


    
      If the 2011 Security Function Framework acted as a crime-prevention-design focus, then from the Oslo Project, the
      VSFF has worked to offer a more socially enriched version of this. Here, the risks of
      fear and of uncertain perceptions about different areas in the city are taken and transformed as opportunities to
      design-in new ways to better care for diverse publics to greet them, and to hold their future interests in mind
      through each step of the design process.
    


    Conclusion


    
      A glowing article by VG News (Norway) following the introduction of the eBenk to Kvadraturen, hails “the new
      telephone kiosk” (Bugge, 09 November 2016). This interpretation supports the idea that the new street furniture
      design could form part of a new wave of connected, safe and people-centred street experiences – a notion very
      much echoing Saville’s visions for CPTED evolutions. However, the article also rightly states that as yet, this
      is a time-limited pilot, and time will tell how the intervention might fare and support diverse activities over
      at least a half-decade. We hope that the VSFF approach developed through this same project might prove similarly
      resilient and transferable.
    


    
      The details in the previous two sections of this chapter show that the Oslo Project in Kvadraturen gratifyingly
      generated a diversity of promising proposals. It is at least plausible that the development and application of
      VSFF in the design process helped to stimulate and inform this variety rather than merely record it. The
      ideas that were generated and implemented expressed CPTED principles, in parallel with multiple capacities
      to promote local vibrancy among very diverse, non-crime agendas. All the familiar CPTED principles survived the
      challenge of incorporation within this wider perspective and could be brought within VSFF, though Activity
      Support and Territorial Reinforcement became significantly broader in their scope and the former, especially,
      dominant. But we note in connection with Ekblom’s chapter in this volume that there remains work to do on the
      CPTED principles themselves, on conceptual but ultimately also practical grounds. That work should ultimately
      attempt to draw in the widened perspective developed here.
    


    
      From a traditional CPTED perspective, both the framework and resultant designs are best viewed as
      outliers, in the sense that their respective development and uptake was not, and we argue did not need to
      be, CPTED-led. However, that is exactly the point of third generation approaches to CPTED. CPTED works best when
      acting beside, not in front of, other real-world context and community-linked priorities. It is in this scenario
      that we hope the example and resources given offer some useful references to working through multiple ‘asks’ of
      design and crime prevention for complex urban contexts, in parallel. We believe the Vibrant Secure Framework
      approach can help afford both the depth and structure required to mitigate fear and promote security, together
      rather than in competition with space required towards sustained pro-social vibrancy and towards the creativity
      required to rethink how our designed environments can serve people better. Does it work in other contexts? We
      suspect it can. Make a new iteration and see.
    


    
      Notes


      
        1 ‘Dutyholders’, collective term for stakeholders having a duty of care
        through service provision for the context in question, e.g. municipal departments, transport authorities,
        service contractors and property managers.
      


      
        2 An applied science seeking to reduce crime and its harms, and to augment
        security, that is evidence- and theory-based and centred on understanding and intervening in the immediate
        causes of criminal events rather than predispositions and motivation of offenders, or influences of wider
        societal structure. See Ekblom’s Chapter 5 in this volume.
      


      
        3 www.oslo.kommune.no/getfile.php/1374699/Innhold/Politikk%20og%20administrasjon/Politikk/Kommuneplan/Ny%20kommuneplan%202015/Kommuneplan%202015%20del%201%20justert%2031.01.2017.pdf
      


      
        4 For example, in the form of on-the-ground knowledge assets, from shared
        experience and local development activities, among built environment, security and transport and culture
        experts in Oslo.
      


      
        5 While ultimate outcome indicators are preferable, intermediate ones are
        quicker and less costly or constraining, important in practical design contexts requiring rapid feedback; they
        can also illuminate causal mechanisms underlying any security effect.
      


      
        6 In social sciences, social ties typically cover people’s capacities to
        depend upon each other. Spatially, however, this can translate to opportunities for social interactions that
        may help residents and visitors establish recognition and forge relationships with associated communities and
        places.
      


      
        7 See Box 11.2, p219 and www.designagainstcrime.com/wp-content/uploads/2017/02/Double_diamond_process_DACRC_SRDI.pdf
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    12 Conclusion


    
      Rachel Armitage and Paul Ekblom
    


    
      Concluding a book with such diverse content is always difficult. To condense and summarise ten unique chapters
      risks omitting a crucial finding or failing to grasp a key deduction, but just in case anyone skips straight to
      the conclusion, here’s an attempt to do just that. If you have come straight in at Chapter 12, you’ve missed some outstanding contributions from international authors, each taking
      a fresh and often critical look at CPTED – go back and start at Chapter 1; you
      won’t be disappointed!
    


    
      It would have been simple to edit a book to demonstrate the effectiveness of CPTED as a crime reduction measure.
      We could have approached several ‘established’ academics to talk about the history, implementation and success of
      this approach. But who wants simplicity? Our goal in commencing this book was to send in the bulldozers to
      demolish what we know and to start to rebuild, drawing on both academic and practitioner experiences from across
      the world, and scrutinising, not just efficacy, but definition, scope, delivery and measurement of impact. There
      are common themes, but these have emerged from the rubble – they were not predefined, nor were they anticipated.
      Yet a diverse range of international authors have independently concluded that in our quest to embed this
      undoubtedly great concept into planning systems, we’ve passed the finishing post before adequately warming up.
      Thus, we’ve managed to firmly set crime prevention on the agenda of many different agencies responsible for the
      design, build and management of the built environment (cue pat on back), but in keeping our eyes firmly fixed on
      the finishing line, we have failed to notice the crowds telling us it was a ‘false start’.
    


    
      In CPTED we have a brilliant concept; who wouldn’t want to grab the baton and run? But what we also have is a
      lack of precision of definition and scope and thus a limited ability to plan and design appropriate and, if
      necessary, innovative action; accurately measure impact and implementation; and steadily and systematically
      accumulate practical and theoretical knowledge – and as Kurt Lewin famously said (Marrow, 1969), there’s nothing
      so practical as a good theory. We also have an approach that has quietly slipped into its own comfort zone, and
      we would argue that we have been complicit in keeping it there. Advocates of CPTED have been too busy convincing
      the many necessary parties that this pro-active, multi-disciplinary approach has value
      that we’ve avoided discussion of the ‘tricky bits’.
    


    
      This book does not suggest a return to the starting blocks, but rather more a press of the pause button to take
      some time to “chip away at the intellectual as opposed to the practical” (Ekblom, Chapter 5) and to risk taking several steps backwards to ensure that what we are advocating has
      sophistication and precision and can hold its own intellectually among disciplines such as crime science and
      architecture. This may mean that it takes longer to cut the opening ribbon, but at least what we reveal can take
      its worthy place alongside (as opposed to beneath) those disciplines that it draws upon.
    


    
      As a recap for those who have read the book in full, and a pointer for those who want direction to the most
      suitable parts, below is a summary of the content and, crucially, conclusions, raised in each of the ten
      chapters.
    


    
      In Chapter 2, Rogerson and Pease took a fresh look at the factors that can
      impact upon crime risk – in this instance, residential turnover. They identified a cause and effect relationship,
      with the experience of crime and anti-social behaviour influencing the decision to move away from a neighbourhood
      – this mobility in turn impacts on crime risk through reduced guardianship and surveillance and the readily
      available opportunities presented by, for example, empty properties and goods packed into easily accessible
      boxes. Many principles of CPTED require the active involvement of human actors – guardianship and surveillance
      require neighbours to know who should and who should not be in a given area; require the confidence and knowledge
      to challenge ‘strangers’; and this is inherently less likely when resident turnover is high. Rogerson and Pease
      referred to this as a “spiralling problem”. Data analysed as part of the New Deal for Communities programme
      (1998–2008) confirmed this challenge; residents stated that crime plays a key role in influencing their decision
      to move, their decision to move further away and their decision, once moved, not to return. This presents a
      challenge for CPTED – how do we ensure that the social processes required to successfully implement principles
      such as surveillance and guardianship are not impacted by high resident turnover? It also raises the question as
      to why estate and letting agents aren’t more fully engaged in the implementation and management of CPTED – their
      influence has a potentially significant impact upon the delivery, and perhaps expansion, of this approach.
    


    
      Continuing the theme of extension and expansion, in Chapter 3, Armitage and
      Joyce questioned the existing principles of CPTED – their origins, their precision and the nature by which they
      have been ratified. They argued (very much like Ekblom in Chapter 5) that we
      need to redefine CPTED’s components using a bottom-up approach. Like Ekblom, they also recognised that offender
      decisions are unique to their own interpretation of the environment and that we cannot presume a static and
      unchanging response – for nine of the 16 images shown, burglars presented a statistically significant common
      response. For the remaining nine images, the responses were not comparable. Based upon in-depth interviews with
      22 incarcerated burglars, Armitage and Joyce reconsidered CPTED’s principles – should
      they each hold the same importance? Should we weight their influence on crime? Should some be removed and others
      included? Reference to the principle of surveillance was made on 132 occasions, yet the concept of defensible
      space was mentioned just 11 times. Given cuts to public sector budgets and an emphasis upon deregulation within
      the planning system, should the scant resources and guidance that exist be targeted at prioritising those
      principles that offenders cite as more impactful?
    


    
      Regularity and frequency aside, Armitage and Joyce also questioned the accuracy of certain principles –
      management and maintenance and defensible space do not always influence offenders as existing theory might
      suggest. Do we revisit these principles and reconsider their efficacy and relevance? Additional principles were
      also presented – including ‘familiarity’, ‘occupancy’ and ‘emotional attachment’ – each influences offender
      decision making to a greater extent than certain prevailing principles. Familiarity refers to the extent to which
      offenders felt able to judge or predict a property’s features. Responses such as: “It’s strange isn’t it”; “Is it
      three or four storey?”; “It could be separate flats”; “You don’t know what you are going into or what the layout
      is like”; and “You just can’t tell” were regularly given in relation to certain images, with the lack of
      certainty or familiarity deterring these offenders. Occupancy, while traditionally often merged with
      surveillance, was regularly referenced in its own right. This did not relate to the risk of being seen (by
      occupants), but rather to the desire to avoid confrontation, to prevent the risk of an aggravated as opposed to a
      straight burglary charge and to maximise certainty regarding the burglary event and outcome. Emotional attachment
      was another factor that clearly influenced decision making; burglars avoided properties that reminded them of
      where they live, where they grew up or where a family member lives or lived – a clear if yet unexplored potential
      factor in influencing offender perceptions of target attractiveness.
    


    
      In Chapter 4, Reynald and Mihinjac presented a comprehensive overview of the
      theoretical development of CPTED and where it fits with Routine Activity Approach, Rational Choice Theory and
      Situational Crime Prevention. Building on some of the issues raised in Chapter
      2, their focus was on guardianship, breaking this down to explore the availability of guardians, the level of
      surveillance/monitoring and the willingness/ability of those guardians to intervene should the necessity arise.
      Reynald and Mihinjac discussed the CPTED principles of territoriality, surveillance and management and
      maintenance and the extent to which guardianship plays a key role in the implementation of each of these. The
      chapter raised some valuable arguments regarding definition, measurement and implementation of CPTED. In terms of
      definition, are we actually delivering CPTED in the manner to which it was intended? Take the following
      definition from Crowe (2000, p. 35): “CPTED draws not only on physical and urban design, but also on contemporary
      thinking in behavioural and social science, law enforcement and community organisation”. This sounds admirable,
      but is CPTED really drawing upon each of these disciplines? Is it continuing to adapt to contemporary thinking,
      or has its development stalled? Measurement of capable guardianship must draw upon
      those three elements of availability of guardians, ability of those guardians to monitor and likelihood or
      willingness of available guardians to intervene. Likewise, strategies to enhance or promote guardianship must not
      be limited to surveillance. CPTED strategies must consider how to increase the availability of guardians at
      different times of the day and night and promote the willingness or desire to intervene should the requirement
      present itself. Secured by Design guidance (Secured by Design New Homes, 2016, p. 21) does encourage developers
      to include a mix of dwelling types – aimed at young couples, families, elderly residents – to increase the
      availability of residents throughout the day and night. Yet, however laudable this may be in principle, we have
      yet to see a development that can evidence this mix of residents, or a tool for measuring such availability.
      Ensuring that the ‘concept’ becomes a ‘reality’ is key to progressing CPTED’s development.
    


    
      In Chapter 5, Ekblom challenged us to move away from our comfort zone of what
      we know and understand. The chapter was not for the faint hearted, but we hope you weren’t put off by the
      apparent complexity; this chapter argued for a ‘sharpening up’ of CPTED, a complex subject that has undoubtedly
      been oversimplified to ease use and interpretation by practitioners tasked with its implementation. The challenge
      here is the trade off between simplicity and use. Is it worse to have a highly sophisticated version of CPTED
      that is not utilised by practitioners, or to continue with a version that lacks precision that is recognised and
      implemented on the ground? Ekblom argued that the latter may appear more fortuitous in the short term, but does
      this clinging to comfort limit development or refinement? Do we need to knock CPTED down to build it back up
      again? Or do we continue with the unstable foundations and leaking roof? Ekblom raised some difficult questions
      with his presentation of ontological primitives – working bottom up and using ecology as a basis, he presents
      what could be (should we feel brave enough) a framework that connects with crime science, architecture and social
      science, as opposed to the current ‘no man’s land’ of imprecision. It was refreshing to see consideration for the
      challenges of computational measurement and how the current lack of precision would impact upon this. Ekblom also
      reminded the reader of the often less considered Situational Action Theory and the much more inclusive
      Conjunction of Criminal Opportunities Framework, both of which allow greater depth of consideration for the finer
      details of offender and environmental factors. Ekblom reminded us that “we cannot treat ‘the environment’ as a
      kind of common Newtonian platform of space and time that is perceived, and interacted with, by all individuals in
      an identical way”. He also reminded us that CPTED has paid little attention to the nature of people who commit,
      prevent, promote or suffer crime. We have to distinguish between individuals and their individual interpretation
      of the environment.
    


    
      In Chapter 6, Birks and Clare presented a much-needed opportunity, through
      Agent-Based Modelling (ABM), to enhance the understanding and estimation of the impact
      of key components of CPTED upon crime patterns and to break those components down into the behaviours that we
      would expect/anticipate individuals to display as a means of demonstrating the presence of that component. The
      two are equally important in advancing the measurement of the impact of the individual elements of CPTED. In
      short, their computational approach overcomes the logistical issues of systematically manipulating a ‘real-world’
      crime–environment interaction to the degree that would be required to assess ‘generalisable causal inference’.
      The scale that can be achieved, coupled with the ability to manipulate interactions, allows ABM to construct a
      ‘crime–environment laboratory’ that can explore the impact of these concepts without the logistical and ethical
      constraints of the real world. Birks and Clare identified two examples of how ABM could be used to clarify
      existing limitations in the measurement of CPTED impact. The first addressed the ‘road structure’ debate – the
      extent to which connectivity inhibits or enhances crime risk and how this could be clarified using ABM. The
      second identified generative explanations of CPTED principles – can ABM be used to clarify the mechanisms by
      which these components impact on crime? The chapter raised many questions, but what it proposed could mark a
      transformative advancement in our ability to clarify and improve precision in defining and measuring the impact
      of CPTED on crime.
    


    
      In Chapter 7, Borrion and colleagues again discussed new possibilities for
      improving the allocation of CPTED resources, but in this case the focus was upon terrorist threat. Like Birks and
      Clare, they used computational techniques to ascertain the likely impact of CPTED measures (versus armed response
      vehicles) on preventing the occurrence and displacement of terrorist attacks using knife and/or vehicle as a
      weapon. This method could significantly enhance the resource allocation decisions required by those involved in
      preventing such attacks and ultimately improve prediction, and thus prevention, of such threats. While the
      chapter focused upon terrorist attacks, its application has relevance to all crime types and, in this era of
      public sector funding cuts, could improve the allocation of resources across a variety of environments.
    


    
      In Chapter 8, Hedayati and colleagues developed and validated a CPTED model
      within the setting of Malaysia. This chapter introduced the reader to the existing implementation of CPTED in
      Malaysia, exploring some of the challenges of this setting and culture. It also presented a newly developed scale
      for measuring the implementation and effectiveness of CPTED – based upon the four principles of surveillance,
      access control, territoriality and management and maintenance. The model is multi-dimensional with 28 factors
      that enable the user to measure implementation – the extent to which the development meets the principles of
      CPTED – as well as effectiveness – the impact of each factor upon victimisation. The method builds upon previous
      risk assessment mechanisms (for example, Armitage, 2006; Van Der Voordt and Van Wegen, 1990 and Winchester and
      Jackson, 1982) but demonstrates its validity within a country and culture that has seen little research on the
      efficacy of CPTED. Questions remain regarding the precision of CPTED. Surveillance in this instance is broken
      down into visibilityand lighting and each of those two sub-elements has
      a set of indicators. While this may enable comparison between studies at the higher-level principle of
      surveillance, what is being defined as surveillance and how that is being measured often differs greatly. This
      reminds us that we have a long way to go before we can achieve what Ekblom has called for and what Birks and
      Clare have demonstrated could be possible.
    


    
      In Chapter 9, Adams and colleagues raised the issue of implementation,
      specifically that elusive ‘management and maintenance’ component of CPTED. Their chapter highlighted the issue of
      lack of permanence in environmental design in terms of changes in land use and mismanagement of space – both
      impacting on the long-term success of CPTED and the risk of ‘ruining’ what might have once been a successful
      CPTED project. Adams and colleagues also discussed definition, raising the question as to whether management and
      maintenance should be, as is presently, a principle in its own right, or whether it should be a process that runs
      through each component. They presented the new acronym Crime Prevention Through Environmental Management (CPTEM),
      a valuable challenge to the existing status quo.
    


    
      In Chapter 10, Monchuk focused upon the implementation of CPTED, with a
      specific emphasis upon Greater Manchester Police (GMP) – an innovative and somewhat atypical model of delivery
      within England and Wales. This historical account outlined the reasoning behind fundamental judgements such as
      the decision to employ built environment professionals as opposed to police or former police; the decision to
      charge for the service; and, crucially, the ability to embed the requirement for planning applications to be
      accompanied by a Crime Impact Statement within each local authority Validation Checklist. Again, this chapter
      reminded us that CPTED and its implementation is far from standardised, with such differing models of delivery,
      even within one country (in this case England), that it renders generalisation of effectiveness hugely
      problematic. As Ward and colleagues highlighted, CPTED is not a static state. Thus, we must be wary of
      generalising without specific assessment of how those interventions have been implemented. Monchuk’s reference to
      CPTED as a ‘process’ as well as a ‘product’ was also a timely reminder that its success can be measured in the
      relationships that it fosters as well as those tangible measures of changes in the environment. These benefits
      must not be ignored.
    


    
      Chapter 11 brought the book to a fitting close with a presentation of the
      Vibrant Secure Function Framework (VSFF) and its application in Oslo, Norway, in an attempt to progress CPTED
      (and its adaptations of Second- and Third-generation CPTED) to consider not just what we want less of (crime),
      but also what we want more of (neighbourhood vibrancy, local confidence, on-street activity) and to consider
      these requirements simultaneously as opposed to as a second thought, with the primary ambition being crime
      reduction. Willcocks and colleagues presented a valuable assessment of the extent to which VSFF aligns with both
      CPTED and its derivatives – outlining the benefits of this broader approach in which: “all the familiar CPTED
      principles survived the challenge of incorporation within this wider perspective”. The
      key message from this chapter was undoubtedly the reminder that any revisions to CPTED and its principles must
      reflect the potential of a broader approach that places crime prevention alongside pro-social outcomes such as
      vibrancy, creativity, confidence and usability – each contributing in their own way to a safer and more
      sustainable environment. As they so fittingly concluded: “CPTED works best when acting beside, not in front of
      other real-world context and community-linked priorities”. If we are going to knock CPTED down to rebuild it, we
      should surely consider the outcomes that we want to achieve – and as Willcocks and colleagues powerfully assert,
      this is not always what we want less of but rather what we want more of.
    


    CPTED – looking beyond and ahead


    
      In closing, we want to shift perspective to the bigger picture, or even to ‘CPTED – the movie’. CPTED has its own
      operating environment, or rather environments. These differ locally, regionally and internationally. And they
      rarely stay the same. Environments may be in a state of change, whether from natural events such as
      earthquakes, or human-initiated actions like roadworks, building construction or demolition. Such changes will,
      temporarily or permanently, alter properties, features and contents. They may also affect people’s roles and
      their ability to undertake them, e.g. when proceeding along unfamiliar, temporary pathways, with degraded
      lighting, encountering unfamiliar people engaging in unexpected behaviour. CPTED should take greater note of such
      here-and-now changes.
    


    
      Wider historical changes are also important. The built environment evolves, whether by modification, new land
      uses or new construction. New materials and building techniques contribute to this process, including new forms
      of design such as BIM (Building Information Modelling – the generation of digital representations of physical and
      functional characteristics of places). The most extreme historical change in ‘niche construction’ was perhaps
      when humans underwent the Neolithic Revolution’s shift from hunting/gathering to farming. That change ushered in
      the permanent built environment, with huge consequences for the nature and scope of crime (Felson and Eckert,
      2015; Ekblom, 2017).
    


    
      Today we are undergoing a shift of arguably similar magnitude, in the form of ICT and cyberspace. In effect, with
      the Internet of Things and wireless connections and networks, not to mention wearable ICT, we are seeing a
      blurring of the boundaries between the components and contents of the environment, with the internet and with
      humans moving and acting within that environment. Hyperconnection, the unprecedented linking of individuals and
      technologies into vast new global social-physical networks, “opens up more points of presence for attack and
      exploitation” (Ablon et al., 2014, p. 34; McGuire, 2007). With removed or reduced physical constraints,
      hyperconnectivity has generated exponential complexity and unpredictability of vulnerabilities (Collins and
      Mansell, 2004). Moreover, the dynamic evolving nature of cyber systems is equally important. These change far
      faster than biological and even material cultures, as they comprise highly malleable,
      recombinable and reproducible code constrained by convention more than physical necessity such as the strength of
      wood or reinforced concrete. CPTED itself therefore has to evolve, to face a future where environments are
      physical, social and cyber: solid walls can be seen through, doors can be opened and lights operated by hacking,
      and on the other side, holiday-makers can watch over their properties from a tablet on the table at the poolside.
    


    
      We can further envisage a joining-up between CPTED and planning/ architecture/design: again, with CPTED (and the
      rest of crime prevention) better articulated, it is in a stronger position to engage with, yet preserve its
      distinctive approach within, these wider fields. Thus, a decent ontology for CPTED can be both constraining and
      liberating in all the right places.
    


    
      None of this means that we should wave goodbye to CPTED specialists – there is still a distinctive body of
      knowledge and experience that is peculiar to the field. Rather, the CPTED concepts and knowledge they apply
      should be properly joined up with these wider disciplines, including that of Crime Science as it extends and
      transcends situational crime prevention, and also with domains of practice, and the specialists must be
      sufficiently adept to communicate and collaborate with colleagues across the disciplinary boundaries.
    


    
      We have work to do! We must specifically address the lack of consistency in definition, scope, delivery and
      measurement. Accepting these limitations is the beginning, and we do not intend to critique for critique’s sake.
      It is easy to pose problems but less so to produce solutions: we intend to ensure that this book marks the start
      of a new phase of improving precision, sophistication and credibility, in a constructive engagement with Crime
      Science, design and architecture.
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Q Do you want to move from this property?

Q. Do you think you will move from this property in the next two years?

Yes ~ Within next three months
Yes — Over three and up to six months from now
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Yes — But don't know when

No

Don't know

Q. Where do you think you will move to?

Stay in the area (within 15-minute walk of current home)
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Q Why do you want to move?
This was an open response question with respondents able to provide as
‘many reasons as they wished.






Images/38.jpeg
Taylor &Francis Group

an informa bu

Taylor & Francis eBooks

www.taylorfrancis.com

A single destination for eBooks from Taylor & Francis
with increased functionality and an improved user
experience to meet the needs of our customers.

90,000+ eBooks of award-winning academic content in
Humanities, Social Science, Science, Technology, Engineering,
and Medical written by a global network of editors and authors.

TAYLOR & FRANCIS EBOOKS OFFERS:

Improved
A streamlined Asingle point search and
experience for of discovery discovery of
our library for all of our content at both
customers eBook content book and

chapter level

REQUEST A FREE TRIAL

support@taylorfrancis.com






