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Abstract 

The creation of sustainable and safe environments nowadays moves more and more into focus 

for urban planners and architects. Cities should be designed in a way to contribute to social cohe-

sion, shaping an inclusive environment and focusing on the wellbeing of its citizens. Neverthe-

less, these processes can be undermined by public crime and the fear of crime, which is not only 

affecting aspects of personal safety but also affecting the people’s behaviour. Reasons why crimi-

nality occurs are manifold, impacted by a dynamic set of socioeconomic, demographic, personal 

but also environmental aspects. In recent years especially the impact of factors related to urban 

and environmental design respectively planning received rising attention in the field of crime pre-

vention. However, the implementation of strategies regarding ‘crime prevention through environmental 

design’ or ‘designing out crime’ is still in its early stage in Sweden.  

This study aims to investigate spatial and temporal patterns of public crime for the case of Umeå 

in order to identify potential risk areas, which could receive particular attention regarding crime 

prevention through environmental design (CPTED). In this sense a GIS based spatial analysis 

had the aim to detect statistically significant hotspots of crime and furthermore to assess the de-

velopment of these hotspots over time. In order to understand the nature of public crime and 

criminal behaviour in Umeå in a more holistic way, also temporal aspects regarding the occur-

rence of crime were analysed. One particularly vulnerable neighbourhood was examined with a 

qualitative field observation regarding the principles of crime prevention through environmental 

design in order to assess in which way the built environment is designed and suited to prevent 

and deter criminality.  

Umeå displays rather clear patterns of higher crime activity, assigned to seasonal, weakly and daily 

periods, which are connected to higher activity in the public space. Also from a spatial perspec-

tive certain patterns are detectable with a higher vulnerability for crime at spots which generate 

higher activity such as shopping areas or neighbourhoods with nightlife and transport hub func-

tions, and in general neighbourhoods with a higher building density. The neighbourhood of 

Ålidhem displayed thereby a high concentration of criminality, marked as a constant or even in-

tensifying hotspot for the entire period of investigation. The results of the field observation re-

garding principles of CPTED are especially indicating a lack of maintenance and furthermore the 

street and building layout is contributing to disorientation. On the other hand, the area is in most 

cases well equipped for natural surveillance and provides a high amount of locations for leisure 

and recreation in order strengthen social cohesion.  

Keywords: CPTED, designing out crime, crime prevention, spatial analysis, hotspot, kernel density, urban design, spatial planning, 

criminality, fear of crime, public space, safety, Umeå, Ålidhem 
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1 Introduction 

Ever since the existence of human settlements it has been a major task to guarantee a safe and 

secure environment for their residents, and to establish an organisational structure which pro-

vides the people with fundamental necessities for their wellbeing (Cozens, 2007). To this day ur-

ban sustainability is one of the main agendas within the international debate, but still this devel-

opment is constantly threatened and undermined by the the ongoing challenge of crime and the 

fear of crime (United Nations Human Settlements Programme, 2007). “No city can call itself sustain-

able if the citizens of that city fear for their personal safety and the safety of their livelihood” (Du Plessis, 1999, 

p. 33). In retrospective within the field of criminology, urban safety has been treated as a problem 

mainly connected to sociological and economic problems within societies, without considering 

the impact of space and the possibilities of urban planning to prevent crimes (Grönlund, 2011). 

Opposed to that environmental criminology sets its focus on explaining patterns of crime and 

preventing criminality by analysing the influence of environmental factors and the built environ-

ment on the behaviour of individuals. The work of Jane Jacobs, with her concept of ‘eyes on the 

street’ as a form of natural surveillance and the architectonic and urban design related considera-

tions of Newman were thereby the early cornerstones for explaining and preventing crime in re-

gard to urban planning and design (Cozens & Love, 2015). Nowadays the practical application of 

‘crime prevention through environmental design’ (CPTED) gained considerable significance 

worldwide to design cities and neighbourhoods in a crime resilient way. Factors such as natural 

surveillance, the control of access or the image and maintenance of a neighbourhood can help to 

modify the built environment to directly contain criminal actions and to shape the resident’s be-

haviour to better control, monitor and deter illegal activities in a natural way (Iqbal & Ceccato, 

2016). Nevertheless, the application of such measures are still barely considered in many Europe-

an countries and especially a standardized approach on national levels is often missing (van 

Soomeren, 2013). 

Lacks of urban safety are also prevalent within Sweden, even though the Scandinavian country 

can be seen as a rather special case within crime studies due to its comparably low crime and in-

carceration rates, based on a sophisticated crime prevention model with a strong emphasis on the 

social strategies regarding crime prevention (Lidskog & Persson, 2012). Even though, the rate of 

crimes has been stable within the last decade, the amount of reported crimes per capita rose by 

about 60% since 1975 (Brå, 2017a). Not only the sheer amount of criminality has been rising, 

also the perception of safety within the country worsened in recent years, which is substantially 

affecting the population’s life quality and leading to the avoidance of certain risk areas within cit-

ies as well as hindering a free and save movement for the residents for example during the night-
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time, especially affecting women (Brå, 2017b). A substantial proportion of criminality in Sweden 

is taking place in the public, and apart from traditional crime prevention strategies, approaches of 

CPTED are still rarely considered. Comprehensive but rather exceptional implementations of 

CPTED such as in Ärvinge, Stockholm were validating the importance and the effectiveness of 

‘designing out crime’, but still little research in a Swedish context has been done. Opposed to other 

western countries, Sweden is still in lack of law implementation and certification regarding 

CPTED and the use of urban planning to prevent crime is just sparsely used within physical 

planning on a municipal level (Grönlund, 2013). Since Umeå is one of the fastest growing cities 

in Sweden with a rapid urban development and a major service hub function for the northern 

part of the country, it is highly necessary to analyse spatial and temporal patterns of crime. The 

city made thereby first attempts to integrate strategies of crime prevention through environmen-

tal design with their framework of  ‘Ett rent och tryggt Umeå’ in 2010 (Umeå Kommun, 2010). 

Nevertheless, no specific analysis has been made yet about the influence of urban structures on 

criminal activities in the public. This underlines the importance of such an analysis, not only to 

clearly assess certain risk spots but also to analyse the opportunities of improvements for those 

areas in order to make Umeå an even safer and more liveable city. 

 

2 Aim & Research Question 

The aim of this study is to analyse the spatial and temporal distribution of public crimes in Umeå 

in order to assess hotspots of criminal risk within the city. With the help of qualitative fieldwork 

observations, one chosen neighbourhood with high vulnerability for crime, is going to be investi-

gated regarding the principles of crime prevention through environmental design to assess in 

which way the built environment is designed and suited to prevent and deter criminality. Thereby 

the following questions are going to be answered: 

 

• How is the distribution of crimes in Umeå characterized from a spatial perspective and 

which hotspots regarding different types of crime can be detected? 

• Are seasonal and daily differences regarding criminality prevalent in Umeå and which 

temporal patterns are emerging? 

• In which way is the urban design and the built environment, of a chosen neighbourhood, 

suited for crime prevention and deterrence and which opportunities regarding urban 

planning are existing to improve the situation? 
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3 Theoretical Framework & Previous Research 

3.1 Crime and Core Theories of Crime 

Criminology as a scientific school of thought to analyse and explain the causes and patterns as 

well as how to prevent and control crime has already been existing since the 18th century. The 

early classical school of criminology by philosophers such as Beccaria tried thereby to explain the 

occurrence of crime through the assumption that every individual has its free will of committing 

a crime, while punishment stands as the main solution to deter crime (McShane, 1997). Those 

theories remain in existence until today but a wide range of explanatory models and theories with 

economic, sociological and psychological approaches have complemented the field. Especially 

the ‘strain theory’ and the ‘social disorganization theory’ can be seen as the core theories within the sci-

ence of crime. For a better understanding why crimes occur based on social and economic fac-

tors those two will be briefly explained. 

The ‘social disorganisation theory’ is based mainly on research of the Chicago School by Shaw & 

McKay (1942) and can be seen as a paradigm shift in criminology. Thereby the authors postulate 

that especially three substantial factors, namely low economic status, ethnic heterogeneity and 

residential mobility have a major impact on the “disruption of community social organization, which, in 

turn, accounts for variations in crime and delinquency” (Sampson & Groves, 1989, p. 775). The theory 

states that structural disadvantages lead to higher crime rates, specifically if a community is lack-

ing of social cohesion and collective bonds, which are necessary to encourage legitimate demean-

our and self-control and to deter illegal activities. In this sense the characteristics of a neighbour-

hood are shaping the possibility of being involved in criminal activities more than the actual 

characteristics of the individual itself (Ceccato & Dolmen, 2011).  

On the other hand, the ‘strain theory’ states that especially social structures within society can cre-

ate pressure and act as stressors for citizens to commit crime. People, which are marginalized and 

oppressed due to their economic status or class belonging often can’t achieve certain goals of 

success the society is dictating them. Therefore, other opportunities such as illegal activities are 

taken into account to achieve financial success (Thornberry & Christenson, 1984).  

Several other theories try to explain criminal behaviour, but in recent times the approach of ‘envi-

ronmental criminology’ as the seminal base for CPTED attracted growing attention and is going to 

be analysed in chapter 3.5. In order to obtain a deeper understanding of those theories, it is neces-

sary to examine aspects of fear of crime as well as general spatial and temporal patterns of crimi-

nal behaviour in advance.  
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3.2 Fear of Crime in an Urban Context 

An increasing share of the worldwide population is nowadays drawn to urban environments, but 

especially those areas are prone to crime and characterized by higher rates of criminality often 

connected to the absence of social control and the cloak of anonymity as well as to the compara-

bly higher opportunities in those densely populated areas (Braithwaite, 1975; Glaeser & 

Sacerdote, 1999). The urban landscape can thereby be seen as a space of dynamic social interac-

tion and also the event of being a crime victim is part of this dimension. Therefore, it is necessary 

to create an environment, which aims to guarantee a feeling of safety even if no substantial threat 

at a certain location is detectable. This plays a major role particularly behind the background of 

supporting the feeling of social cohesion and place attachment, which are indispensable for hav-

ing a socially sustainable urban environment (Ceccato, 2012). In this sense “perceptions and feelings of 

personal safety are perquisites for a vital and viable city” (Oc & Tiesdell, 1999). One has to keep in mind 

that the fear of crime is not just solely referable to the risk of crime from a rational perspective, 

but is also shaped by the individual’s previous experiences of victimisation. Gerber et al. (2010) 

detected in this sense that fear of crime can be explained on three different levels. The individual 

level refers to previous victimisation experiences, while the neighbourhood level describes aspects of 

fear related to the environmental aspects and the area people are living. Neighbourhoods with 

signs of social disorganisation and physical deterioration are according to this perceived as insta-

ble and insecure. People connect thereby the state of the surrounding to the “community’s capacity to 

regulate people’s behaviour” (Gerber et al., 2010), which can influence the perception of safety and 

the feeling of security. The last dimension of fear, the social macro level, is furthermore shaped by 

the influence of constant crime coverage in media and politics in an excessive and exploitive way. 

Regarding these different levels, the neighbourhood level can be seen as the dimension with sub-

stantial possibilities for urban planning and environmental design to tackle issues of insecurity 

and the fear of crime (Ceccato, 2012). Nevertheless, not all population groups perceive safety in 

the same way. Previous studies showed that especially women, elderly people and minorities are 

disproportionally impacted by the fear of crime and feelings of personal insecurity, which can be 

linked to factors of physical as well as social vulnerability (Garofalo, 1979; Rountree & Land, 

1996). 

 

3.3 Spatial and Temporal Patterns of Crime 

As already mentioned, urban areas are more vulnerable to crime than for instance rural ones, but 

also within cities spatial and temporal differences regarding the risk of crime are existing. Crime is 

in this sense not randomly distributed in space but shows often distinct patterns related to the 
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“place’s location, the characteristics of its built environment and the human activities that the place generates at a 

particular time” (Ceccato, 2012, p. 13). Smith (1989) detected thereby on a larger urban scale that in 

particular older and deprived areas in the city centre as well residential neighbourhoods in the 

urban fringe with weak social and economic structures and outdated building design are impacted 

by comparatively high crime rates. Nevertheless not just the sheer location within a city plays a 

major role also the type of land-use is a determining factor for spatial patterns of crime (Kubrin 

& Weitzer, 2003). According to Stucky & Ottensmann (2009), especially neighbourhoods with 

commercial land-use as well as residential districts with a high building and population density are 

affected by crime much more often than other areas. In addition, also areas with an entertain-

ment function, such as night-life districts as well as locations with a distinctive role as transport 

hubs can be seen as more vulnerable (Ceccato, 2009). Still, it has to be kept in mind that not just 

the type of land-use determines the distribution of crimes, also the social framework conditions 

in those areas have a major impact and the locations of crime accumulation vary substantially by 

the type of crime (Ceccato, 2009). For example, neighbourhoods located at or in proximity to 

commercial areas as well as campus or port locations showed high amounts of robberies (Cecca-

to & Haining, 2004), while expressive crimes such as vandalism had a higher density in areas with 

mainly owner-occupied dwellings without any difference if it is located in the city centre or in 

suburban areas (Evans, 1992). Furthermore important in a spatial sense is that crime activities are 

not stationary but cross-locational in a dynamic way. If crime happens predominantly in a certain 

area, those activities are likely to spread and influence close by locations (Smith et al., 2000). 

Apart from the spatial influence also temporal factors play an important role to explain patterns 

of crime. The interplay between time, space and crime can partly be explained by the routine activi-

ty theory by Cohen & Felson (1979). According to theory it is required for a crime to happen, that 

there is “a convergence in space and time between three elements: a suitable target, a motivated offender and the 

absence of capable guardians against crime” (Ceccato, 2012, p. 13). This means that for example the 

chance of being victimized by a theft crime is higher during periods of the year when people 

spend more time outdoors with a higher chance of encountering by offender and victim, thus 

opportunity. In this sense areas, which are for instance characterized by nightlife activities with a 

high density of bars, clubs and pubs experience a higher rate of crimes during the night-time on 

Fridays and Saturdays (Graham & Homel, 2012). However, even the temporal pattern of certain 

crime types can differ related to the land-use in a certain area. For example car thefts in residen-

tial areas are most common to happen during the night, while in non-residential neighbourhoods 

those crimes tend to happen during daytime (Piquero & Weisburd, 2010). In this sense, there is 

no general theory where and when crimes occur, instead of that it is heavily dependent on a va-

riety of spatial, temporal, socioeconomic and individual factors, as well as on the certain type of 
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crime (Ceccato, 2012). However, especially approaches within environmental criminology try to 

offer more concrete theoretical and practical explanation about the influence of space and build-

ing structures on crime.  

 

3.4 Environmental Criminology  

Traditional approaches of criminology focus mainly on social as well as biological influences to 

explain criminal behaviour. “The occurrence of crime is [thereby] understood largely as an expression of the 

offender’s acquired deviance, which may be a function of events that occurred many years beforehand” (Wortley & 

Mazerolle, 2008, p. 2). In this sense crime prevention methods within traditional criminology are 

based on shaping and improving fundamental conditions within the society, such as reducing 

social inequality, ensuring better livelihood-foundations for children and young adults and, in 

case if an individual already committed a crime, by the provision of adequate rehabilitation pro-

grams (Evans et al., 1992). Opposed to that environmental criminology sets its focus on explain-

ing patterns of crime and preventing criminality by analysing the influence of environmental fac-

tors and the built environment on the behaviour of individuals.  
 

“The environment is not just a passive backdrop for criminal behaviour; rather, it plays a fundamental 

role in initiating the crime and shaping its course. Thus, crime events result not only from criminogenic in-

dividuals; they are equally caused by criminogenic elements of the crime scene” (Wortley & Mazerolle, 

2008, p. 2). 
 

This perspective explains thereby the previously mentioned circumstances that crime is not ran-

domly-distributed in space but substantially dependent on the certain location and the facilitation 

through its built environment (Andresen et al., 2016). Environmental criminology in this sense is 

an effective tool to analyse patterns as well as to restructure the environment by urban planning 

and environmental design strategies to eliminate risk factors, which can contribute to criminal 

behaviour (Wortley & Mazerolle, 2008). 

The first attempts to detect spatial patterns of crime can be traced back to the early 19th century. 

Researchers such as Quetelet (1835) and Guerry (1833) were thereby detecting and mapping po-

tential risk areas within British and French cities. This so called era of ‘ecology of crime’ laid the 

foundation for the current science of environmental criminology (Cozens, 2011). One century 

later those early approaches were adopted by the Chicago School, by mapping the residential lo-

cation of juvenile delinquents and connecting it to social factors (Chainey & Ratcliffe, 2005). Ac-

cording to Shaw & McKay (1942) the criminal behaviour of adolescents was not just a caused by 
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individual inner conflicts but based on the living environment shaping the person’s actions. Of-

ten connected to reasons of social disorganisation in certain neighbourhoods. In the 1960s the 

urban theorist and activist Jane Jacobs enhanced the field of environmental criminology by at-

tributing particular importance to the influence of physical environmental structures on criminali-

ty.  In her book ‘The Death and Life of Great American Cities’, Jacobs (1961) was criticising the plan-

ning approaches at that time, emphasizing with her ‘eyes on the street’ approach the importance of a 

vital pedestrian street life with natural surveillance from buildings which are oriented towards the 

streets and a mixed commercial and residential land-use. Furthermore, Jacobs explicitly advocat-

ed the necessity of clear distinctions between public and private space (Cozens & Love, 2015). 

While Jane Jacobs approaches were mostly focused on urban planning solutions, Oscar Newman, 

as the founder of ‘defensible space’, placed special attention to the use of architectural design for 

crime prevention (Chainey & Ratcliffe, 2005). During his time as the director of the ‘Institute of 

Planning and Housing’ at the University of New York, Newman argued that especially differ-

ences regarding the architectural building structure in residential areas have a substantial impact 

on the occurrence of crime. The key aspect within this approach is that “a residential environment, 

whose physical characteristics – building layout and site plan – function to allow inhabitants themselves to become 

key agents in ensuring their own security” (Newman, 1976, p. 4). Thereby he compared residential areas 

of predominantly multi-storey apartment buildings with neighbourhoods consisting of single and 

multi-family homes and came to the conclusion that the latter ones displayed a much lower ap-

pearance of criminality and vandalism. The main issue of those high-rise apartment blocks, ac-

cording to Newman, is thereby owed to the anonymity and lack of cooperative communication, 

leading to a rather criminogenic environment with a lower sense of responsibility, ownership and 

community sense as well as a poorer maintenance. Surveillance in the sense of who is a legitimate 

user and who is a potential intruder, is according to the ‘defensible space’ approach essentially miss-

ing in those neighbourhoods (Mayhew, 1979). Newman’s approach of ‘defensible space’ is thereby 

built upon four key aspects, which should contribute to a saver residential environment 

(Kasperzak, 2000): 

 

1. Territoriality:  The zoning of the residential environment by physical or symbolical barriers 

to distinguish between public, semi-public and private space in order to guarantee a sense 

of ownership and responsibility.  

2. Surveillance: Creating natural surveillance within a neighbourhood with building measures 

to guarantee and facilitate social control, e.g. by orientating windows towards the streets.  
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3. Image & Milieu: Establishing an attractive and aesthetical building structure in the neigh-

bourhood to create a better image and enhance the voluntary engagement of the residents 

to keep the area well maintained and clean. 
 

4. Environment: Creating neighbourhoods, which positively influence each other in terms of 

safety and allow mutual surveillance, thus creating positive spillover effects. 
 

To put those principles into practice Newman promoted the implementation of mini-

neighbourhoods by subdividing residential areas into smaller neighbourhoods, which should con-

tribute to a higher social control. Those areas should guarantee a holistic surveillance of the area 

by their residents, as well as clear zonation such as semi-public transition areas and physical barri-

ers to private space with a street structure resulting in preferably cul-de-sacs to delimit access 

(Donnelly, 2010). Still, Newman’s approach has often been criticized, especially in the way of 

creating a residential fortress-mentality similar to gated communities, which contributes to rising 

fear and scepticism regarding strangers and delimits processes of social cohesion on a larger scale 

(Kube, 1988). Nevertheless, many of Newman’s as well as Jane Jacob’s ideas created the base for 

modern situational crime prevention strategies and are regarded as highly influential concerning 

approaches of crime prevention through environmental design (Cozens & Love, 2015). 

 

3.5 Crime Prevention through Environmental Design - CPTED  

3.5.1 What is CPTED? 

‘Crime prevention through environmental design’ (CPTED) has been a theoretical and practical approach 

of crime prevention since the 1970s, with high popularity and implementability in North Ameri-

ca, Australia and Great Britain but in recent decades the approach also experienced rising atten-

tion especially in the Scandinavian countries and has furthermore been integrated into the United 

Nations Human Settlement Programme in 2007 (Gibson & Johnson, 2016). From a generic per-

spective, CPTED has the aim to reduce criminality as well as the fear of crime through the use of 

design and crime preventive planning applied on the built environment. Reynald (2011b) defines 

CPTED thereby as follows:  

 

“With its focus on primary prevention [...], the aim of CPTED is to modify aspects of the physical and 

social environment that provide opportunities which enable crime; by blocking these opportunities through 

environmental manipulations, it adheres to the premise that crime can be reduced and ultimately prevent-

ed” (Reynald, 2011b, p. 70). 
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From an evolutionary perspective, environmental criminology was forming the base for current 

CPTED research, first and foremost by the theories and ideas of Jane Jacobs (1961) and Oscar 

Newman (1972) (see chapter 3.4). Nevertheless, Jeffery (1971) can be seen as the founder of the 

CPTED theory, basically at the same time when Newman postulated his ‘defensible space’ theory. 

Still, Jeffery’s fundamental research received little attention, and researches as well as official 

crime prevention institutions started using the term of CPTED but principally adopting the initial 

ideas of Oscar Newman (Gibson & Johnson, 2016). In the late 1970s the approach of CPTED 

gained rising popularity also through the contribution of Gardiner (1978) by creating a practical 

manual of how to use CPTED as a tool within urban planning, which lead to increasing imple-

mentation in the USA. Furthermore, other crime theories such as the ‘Broken Windows’ theory by 

Wilson & Kelling (1982), which explained the impact of a neighbourhood’s visible deterioration 

on people’s behaviour, was for instance influential for the refinement of Newman’s principle of 

image and milieu as a CPTED strategy (Cozens & Love, 2015).  

Since its origin, researchers have redefined and extended the CPTED approach by adding and 

modifying key strategies of how design and effective use of the built environment can contribute 

to reduce criminality (e.g. Cozens et al. 2005; Crowe, 2000; Poyner, 1983; Poyner & Webb, 1991). 

In the 1990s the CPTED approach received increasing critique due to its limitation to physical 

design factors. In this sense the second generation “attempted to combine place’s physical features with the 

social dimension of the environment and promote safety as a part of sustainable development through social cohe-

sion, connectivity, and community participation” (Iqbal & Ceccato, 2016, p. 151). Within the last decades 

a wide range of researchers applied the CPTED approach to assess and evaluate the potential of 

this situational crime prevention method on several types of neighbourhoods and land-use types 

(Iqbal & Ceccato, 2016). In recent years a major focus was thereby laid on the implementation 

and impact of CPTED in residential neighbourhoods (see e.g. Cozens & Melenhorst, 2014; 

Grönlund, 2011; Khiabani & Amoie, 2014; Phipps & Horrobin, 2014; Sorensen et al., 2008), 

commercial areas and malls (Kajalo & Lindblom, 2010; Matijosaitiene & Dambriunas, 2015) as 

well as public transportation stations (Bakas, 2011; Cozens et al., 2004; Uittenbogaard, 2014). 

While for example studies regarding parks and green areas were barely covered within research 

(Iqbal & Ceccato, 2016; McCormick & Holland, 2015). 

 

3.5.2 CPTED Principles 

Within research no strictly consistent categorisation or classification for CPTED strategies is 

used, but still most commonly the six principles by Moffatt (1983) (see fig. 1) are applied to im-

prove and design the built environment in order to prevent crime. The following strategies have 
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to be considered as an integrated approach with equal importance and necessity, even though 

certain principles can overlap in case (Gibson & Johnson, 2016). According to Sorensen et al. 

(2008, p. 60) the built environment has to be designed according to the “needs of the legitimate users 

of the space, the normal and expected (or intended) use of the space and the predictable behaviour of both the legiti-

mate users and offenders“. In this sense, the applied CPTED measures shouldn’t merely fit to the 

space itself but also have to assure that the behaviour of the people using that space is not nega-

tively impaired by the environmental adjustments (Crowe, 2000). In the following the six princi-

ples namely; territoriality, surveillance, access control, target hardening, image and maintenance as well as activ-

ity support; are going to be closer examined. 

 

 

Fig. 1: The six CPTED principles by Moffat (Source: Cozens et al., 2005) 

 

3.5.2.1 Territoriality 

The approach of territoriality within CPTED is largely based on Newman’s ideas of ‘defensible 

space’. Thereby the space has to be designed in a way that residents are able to identify themselves 

with it and to develop a distinctive sense of ownership, thus the creation of informal social con-

trol. In this sense, urban design and planning has the purpose to create an environment, which 

should convey that somebody is taking responsibility over a certain area (Reynald, 2015). 

Through a clear identification of property respectively a precise definition of private, semi-

private, semi-public and public space by physical and symbolical barriers, a hierarchy structure or 

regulation can be established (see fig. 2). This strict division of responsibilities contributes to an 

enhanced perception of safety and diminishes the willingness to commit a crime due to the in-

creased risk of detection through well defined places (Cozens et al., 2005). Urban design geared 

for territoriality, implicates that an unauthorised intrude in this private space won’t be tolerated, 

but instead reported. Identifying and surveying potential offenders is thereby facilitated with the 
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help of clear property demarcations (Sorensen et al., 2008). Physical elements, which can contrib-

ute to a better demarcation and to reinforce territoriality are for instance the signage of property 

and outdoor lighting especially at spatial points-of-decision such as the entrance area. The same 

accounts for environmental cues for instance the use of differentiating surface materials for pub-

lic and private space. Furthermore, physical barriers such as low fences, hedges or subtle barriers 

as vegetation are intensifying the effort to commit a crime on the property and are the same time 

emphasizing ownership (Wortley & Mazerolle, 2008).  

 

 

 

3.5.2.2 Surveillance 

Surveillance, which is as territoriality strongly inspired by Newman’s and Jacob’s theories from 

the 1960s and 1970s, describes the use of urban planning and design to enhance peoples’ capacity 

of monitoring and controlling space, thus establishing a sphere of social control. “If offenders per-

ceive that they can be observed (even if they are not), they may be less likely to offend, given the increased potential 

for intervention, apprehension and prosecution“ (Cozens et al., 2005, p. 331). Surveillance should be guar-

anteed by designing neighbourhoods and homes, which promote the capacity of people to pas-

sively supervise public space directly from their homes and working places during their daily rou-

tines and activities. Establishing a feeling that the area is under constant observation (Wulf, 

2014). In order to achieve natural surveillance, clear sightlines should be existent to observe the 

public space by arranging windows and entrances towards the street, while building structures 

should be situated opposite one another and avoiding blind spots (see fig. 3). Furthermore, physi-

cal barriers, such as promoted within the principle of territoriality (e.g. fences, vegetation), should 

be designed in a way that they are not interfering with the premise of clear sight (Reynald, 2015). 

Fig. 2: Clear demarcation between private, semi-private and public space  
(Source: Redland City Council, 2016) 
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Another important aspect of surveillance is also appropriate street lighting, which is not just con-

tributing to a feeling of safety and enhancing activity but also reducing the possibility of con-

cealment. Nevertheless, security lighting systems with high glare, which can negatively impact 

vision, should be avoided as well as exhaustive illumination. Instead especially potential risk spac-

es such as corner spots, hiding areas and entrance points should receive special attention as well 

as the lighting along pathways (Sorensen et al., 2008). Additionally to the mentioned strategies, 

nowadays also the use of CCTV as mechanical surveillance has been proved highly efficient. Still, 

this solution has to be used with caution in order not to violate the sphere of privacy specifically 

in residential areas (Ha et al., 2015). A great number of studies in recent years verified thereby a 

statistically significant positive impact on preventing crime and reducing the fear of crime by ap-

plying measures of surveillance (Hollis-Peel & Welsh, 2014; Reynald, 2009; Welsh & Farrington, 

2009). 

 

Fig. 3: Example of clear sightlines to the street to promote natural surveillance  
(Source: Redland City Council, 2016) 

 

3.5.2.3 Access Control 

In contrast to territoriality, which aims to discourage entering certain property by responsibility 

and ownership, “access control is a technique hinged on regulating access to targets by controlling the flow of 

movement (pedestrian or vehicular) to those targets” (Reynald, 2015). The aim is thereby to minimize the 

possibility to commit a crime and to provide safe navigation by controlling the flow of people 

and the authorisation of access. Several aspects of this principle are overlapping with strategies of 

territoriality such as regulating the access to for instance private property by using non-vision-

blocking fences or vegetation (Mair & Mair, 2003). Furthermore, design features such as natural 

ladders, for instance low located balconies or structures, which are simplifying the access to pri-

vate spaces, such as to upper levels of buildings, should be avoided. Not only in order to guide 

people safely and to delimit accessibility, it is highly recommended to minimize the points of en-



Theoretical Framework & Previous Research  |  13 
 

 

try respectively exit not just to buildings but also to streets or entire neighbourhoods (Reynald, 

2015). This element is supported by the use of clear signage and a sightline oriented street struc-

ture within neighbourhoods to minimize disorientation and entrapment. In case of getting into a 

dangerous situation caused by criminal activity it is crucial for the (potential) victim to keep orien-

tation and to easily find an emergency escape route (Crowe, 2013). 

 

3.5.2.4 Target Hardening 

Another principle within CPTED, which has been existent within crime prevention for many 

years but often controversially discussed, is the so-called target hardening. This strategy aims for 

active access restrictions to property through the use of physical barriers beyond the typical use 

of unobtrusive design measures as usual within CPTED (Cozens et al., 2005). Compared to other 

CPTED strategies, target hardening is almost solely applicable on a property level and not im-

plementable on a larger scale such as for entire neighbourhoods (Reynald, 2015). Mainly it is “used 

at entry/exit points of properties to make them resistant to forced entry [...] [and] designed to deter potential of-

fenders by increasing the effort required to gain access to the target” (Reynald, 2015, p. 79). Potential 

measures are thereby for instance the use of gates, security screens, window-bars, windows and 

doors consisting of reinforced materials such as shatterproof glass as well as deadbolt locks 

(Cozens et al., 2005). Event though the efficiency of those measures has been validated within 

research, the use of target hardening has to be considered carefully. An excessive and too visible 

use of those physical barriers is not only creating a fortress mentality within the neighbourhood 

but also reinforcing the fear of potential crime in an unreasonable way even if a neighbourhood is 

actually barely impacted by criminality. Furthermore, certain highly visible target hardening 

measures such as window bars are counteracting with the principle of ‘image and maintenance’ 

(Saraiva & Pinho, 2011). 

 

3.5.2.5 Image & Maintenance 

A constant and good maintenance as well as a positive image of a neighbourhood plays an essen-

tial role in preventing crime and to guarantee a pleasant environment, which is signalising that the 

residents are having control over their area. Both aspects are crucial to convey responsibility and 

care in a certain area by diminishing the impression of deterioration and dilapidation (Iqbal & 

Ceccato, 2016). If maintenance and care are barely existent, this can easily lead to a downwards 

spiral of urban disorder and negligence in which the people tend to avoid and abandon public 

spaces with rising levels of fear of crime. This phenomenon can be linked to the theory of ‘broken 
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windows’. If an area is impacted by vandalism and no efforts are made to restore the initial image 

of it, this will lead to even more vandalism and deterioration until a place is abandoned and no 

social control is existent anymore, thus enhancing the vulnerability for crime (Matijosaitiene, 

2016). In this case a neighbourhood “runs the risk of be of being negatively differentiated from adjacent are-

as and, therefore, more susceptible to criminal victimization” (Reynald, 2015, p. 76). On the other hand, a 

well maintained neighbourhood is not only contributing to reduce crime but also to stimulate 

private investments and to achieve a higher quality of living. A better image of an area is fur-

thermore creating a sense of pride within the community and is therefore an essential factor of 

establishing territorial control (Stummvoll, 2008). Indicators for a lack of maintenance and a poor 

neighbourhood image can thereby be either on physical or social level. Litter on streets and prop-

erty, ragged vegetation, signs of vandalisms such as broken windows but also unauthorized graffi-

ti or dilapidated vacant buildings without repair or renovation can be seen as physical factors of 

incivility. Social incivilities, which can negatively affect a neighbourhood’s image, are on the other 

hand the consumption of alcohol on the streets or spots characterized by drug abuse (Reynald, 

2015).  

 

3.5.2.6 Activity Support 

Another principle within the CPTED approach, incorporating more actively the social dimen-

sion, is the so called ‘activity support’, containing elements of territoriality, access control and sur-

veillance. Activity support has the aim to use urban design in order to establish public spaces 

with intentional patterns of active and legitimate use (Cozens et al., 2005). The creation of “activity 

by ordinary citizens discourages criminal action and [...] the placing of ‚safe’ activities attracts ordinary citizens 

who may act to discourage the presence of criminals” (Montoya et al., 2016, p. 523). In this sense the pro-

vision of possibilities for an active use of public space is not only strengthening the level of sur-

veillance but is also contributing to better social interaction and cohesion. For instance, the crea-

tion of places for recreation such as playgrounds, picnic areas, barbecue places or community 

gardening are able to carry a sense of ownership by the residents from their private properties 

into public spaces (Sorensen et al., 2008). To create a more dynamic and active street life with 

more ‘eyes on the street’, as already promoted by Jane Jacobs, researchers such as Zelinka & 

Brennan (2001) are mentioning the importance and positive impact of mixed land-use structures 

on crime prevention. The integration of commercial activities in residential areas can thereby be 

used to create a vibrant atmosphere with increased natural surveillance. Nevertheless, the influ-

ence of mixed land-use on crime prevention is controversially discussed within research. Other 
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scientists such as Reynald (2011a) came to different results, indicating that these mixed land-use 

patterns are rather contributing to crime. 

 

3.5.3 CPTED Guidelines and Institutions  

CPTED as a crime preventative approach has been existing now for several decades. Within the 

course of the years a variety of institutions worldwide were founded to standardize practical ap-

proaches, provide a base for exchanging ideas and establishing new guidelines. On a global level 

the ICA (International CTPED Association) serves as a think tank for gathering and exchanging 

research knowledge about designing out crime including international certification on a voluntary 

base. While institutions and legal guidelines have been existing for a long time in North America, 

the European approach to CPTED can be seen as rather young product. First efforts were 

thereby made in Great Britain and the Netherlands by initiatives such as ‘Safer Places’ and ‘Secured 

by Design’ (Grönlund, 2011). The majority of European countries are to some extent trying to 

implement CPTED approaches in their daily planning work. Still, these approaches are neither 

coordinated on a higher administrative level nor standardized or binding. Opposed to that most 

of the countries developed their own approaches, with huge differences of implementability on 

local levels (van Soomeren, 2013). To counteract this tendency and to establish a more holistic 

approach for whole Europe, the European Committee for Standardization (CEN) created in 

2007 with the help of experts a standardized approach of crime prevention by urban design and 

planning. Those strategies, classified into ‘urban planning’, ‘urban design’ and ‘management’, are 

for the most part picking up the six principles of CPTED but using a different classification (see 

tab. 1) (CEN, 2007). Nevertheless, this CEN standard is voluntary, but a great contribution to 

more transparency and an important framework for better cooperation between actors involved 

in crime prevention processes (Armborst, 2012).  

Implementing CPTED in Sweden developed mainly in the 1990s by applying this approach on 

the area of Ärvinge in Stockholm. Due to the measurable success of the applied strategies, 

Stockholm’s police department published a guideline of how to use urban planning to prevent 

crime in their report BoTryggt05. Most of the recommendations are thereby aligning with the 

CEN standards, but especially aspects of target hardening are playing just a minor role within 

Swedish crime prevention (Grönlund, 2011). Also the gender aspect of female safety gained more 

importance in recent years by using urban design to create a safer environment for women, estab-

lished by the National Board of Housing, Building and Planning (Boverket, 2010). Still, no legally 

binding CPTED guidelines or certification processes are existing in Sweden and the implementa-

tion is based on the voluntary efforts of the municipalities (Grönlund, 2013). Apart from the in 
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Sweden regularly used strategies of social crime prevention, there is an increasing tendency of 

integrating CPTED approaches into the municipalities’ comprehensive (översikts-) or zoning plans 

(detaljplaner) (Räddningsverket, 2008).  

 

Tab. 1: CPTED Strategies according to European Standardisation CEN/TC325 (Source: CEN, 2007) 

Urban Planning Strategies 

§ Taking into account the existing social and physical structures [all principles] 
§ Guaranteeing accessibility and avoiding enclaves [Access Control] 
§ Creating vitality (blending functions and attractive layout) [Activity Support]  
§ Mixed status (blending socio-economic groups, avoiding isolation & segregation) [Activity Support] 
§ Creating adequate urban density to allow vitality and natural surveillance [Surveillance] 
§ Avoiding physical barriers (due to infrastructures etc.) and wasteland [Surveillance] 

Urban Design Strategies 

§ Layout (continuity of urban fabric and pedestrian and bicycle routes) [Access Control] 
§ Specific location of activities [Activity Support] 
§ Time schedules coordination to guarantee continuous natural surveillance [Surveillance] 
§ Visibility (overview, sight lines between e.g. dwellings and public space, lighting, etc.) [Surveillance] 
§ Accessibility (orientation, alternative routes, limiting access for nonauthorized people) [Access Control] 
§ Territoriality (human scale, clear public/private zoning, compartmentalization) [Territoriality] 
§ Attractiveness (colour, material, lighting, noise, smell, street furniture) [Image & Maintenance] 
§ Robustness (materials e.g. street furniture, fences) [Image & Maintenance] 

Management Strategies 

§ Target hardening/removal [Target Hardening] 
§ Maintenance [Image & Maintenance] 
§ Surveillance (patrolling, camera monitoring) [Surveillance] 
§ Rules (for conduct of the public in public spaces) [Access Control; Image & Maintenance] 
§ Providing infrastructure for particular groups [-] 
§ Communication (of preventive messages and rules of conduct for the public [-] 

 

In Umeå aspects of spatial planning in relation to crime prevention are partly covered within the 

comprehensive plan, mainly addressing the importance of adequate and well maintained lighting 

solutions to enhance the feeling of safety and a focus on preventing the victimisation of women. 

Furthermore, the importance of meeting places in order to strengthen social bonds and cohesion 

receives strong attention. Even though this aspect is in the comprehensive plan not specifically 

linked to crime, it still supports the ideas of activity support in the same way as for CPTED in-

tended (Umeå Kommun, 2017). In 2010 the city formulated with the action program ‘Ett rent och 

tryggt Umeå’ (‘A clean and save Umeå’) a plan to improve particularly the situation of safety and 

maintenance in Umeå in order to reduce crime, strengthen the resident’s feeling of safety and 
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increase life quality. Many CPTED related aspects are thereby taken into account such as provid-

ing better surveillance through adequate lighting, the clearance of vandalism damages or the es-

tablishment of places for social interaction to create an inclusive urban environment geared for 

social cohesion. The plan can in this sense be seen as a framework and the guiding principles 

should be taken into account for upcoming infrastructure projects and complementing future 

zoning and comprehensive plans (Umeå Kommun, 2010). In order to strengthen the participa-

tion of the local population in the process of creating safer public spaces, the city established an 

online service to mark safe and unsafe spots including the possibility to submit more detailed 

information about the certain issue at the specific location and to report malfunctioning lighting 

systems (Umeå Kommun, 2016f).  

 

3.5.4 Effectiveness, Critique and Obstacles regarding CPTED 

Evaluating the effectiveness of CPTED has been done mostly with a focus on certain types of 

crimes or specific CPTED strategies, but rarely in a holistic way (Cozens & Love, 2015). Prob-

lematic in this sense is “that the scale of evidence is small relative to the number of factors that potentially influ-

ence outcomes, and because each CPTED case is unique in its detail, the potential for findings to be generalized is 

limited” (Cozens & Love, 2015, p. 400). One of the most comprehensive studies was conducted 

by Schneider & Kitchen (2002) regarding the evaluation of the Five Oaks project in Ohio, which 

used strategies of CPTED based on Newman’s ‘defensible space’ theory. Thereby, the amount of 

crime incidents decreased by about 25% after using urban design strategies for crime prevention. 

Furthermore, Casteel & Peek-Asa (2000) analysed the impact of CPTED strategies in the US by 

reviewing a range of studies about robbery. In all of the areas under investigation the rate of rob-

bery dropped by 30 to 84% after implementing CPTED measures. A variety of other studies 

came to similar conclusions about the effectiveness of using CPTED from a practical perspective 

(Morgan et al., 2014; Sherman et al., 2002; Sorensen, 2003). Not only mere crime reduction could 

be validated but also rising property values and investments in neighbourhoods, which received 

CPTED modifications (Cozens et al., 2005).  

Nevertheless, the use of environmental design for crime prevention received also certain critique 

in recent years. A main issue regarding CPTED is that especially potential offenders, which are 

under influence of alcohol, drugs or in general characterised by acting irrational, are not discour-

aged by CPTED measures. Nevertheless, this issue relates also to other types of crime prevention 

(Palm, 2013). Another aspect frequently mentioned is the effect of displacement. This means 

“crime prevention measures in one area can ‘displace’ existing crime in terms of location, time, tactics, targets and 

the type of crime” (Cozens et al., 2005, p. 342). Furthermore, conflicts can arise if CPTED measures 
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are taken into account without integrating the community in the process leading to problems of 

acceptation and understanding (Ekblom, 2011). It has also to be considered that certain CPTED 

implementations can counteract each other and intended improvements through one certain 

principle can negatively affect other CPTED aspects. An example is the strengthening of territo-

riality through fencing and vegetation, which can come into conflict with aspects of natural sur-

veillance (Cozens & Love, 2015). Problematic is furthermore the abuse of CPTED measures by 

criminals, which use the advantages of for instance natural surveillance and access control to pro-

tect and hide their illegal businesses from law enforcement and to expand their operations. ‘Defen-

sible space’ is thereby converted into ‘offensible space’ (Atlas 1990). Last but not least, CPTED should 

never be regarded as a standalone tool for preventing crime. Reducing criminality by just consid-

ering environmental aspects can neither be seen as sufficient nor as effective, but instead of that 

also other influential socioeconomic and economic factors have to be taken into account in order 

to create a holistic and functioning crime prevention approach (Cozens & Love, 2015). 

Obstacles regarding the implementation of CPTED strategies are furthermore often connected 

to the financial burden as well as to issues of acceptance and appreciation. Depending on the 

certain project, the realisation of CPTED principles can be a rather cost-intensive approach with-

in crime prevention (Allen & Derr, 2015). Nevertheless, studies proved that in the long run ‘de-

signing out crime’ can be seen as less costly compared to traditional crime prevention approaches. It 

has to be kept in mind that the basic prerequisites, also regarding cost intensity, are highly de-

pendent on the already existing building structure in a neighbourhood. Strongly connected is 

thereby a lack of funding, especially in countries where CPTED is a rather unusual and new con-

cept. Investors, planners, police as well as the residents have to be informed, involved and edu-

cated about CPTED to establish a holistic strategy (Allen & Derr, 2015).  

 

4 Methodology 

The analysis for this study was conducted in a two step procedure as a mixed-methods approach 

(see fig. 4), starting with a quantitative spatial analysis to detect spatial patterns of crime in Umeå 

and to select a neighbourhood for further investigation, which has been significantly impacted by 

crime in recent years. This area of interest was thereby closer investigated regarding the imple-

mentation of CPTED principles. In this sense, key elements of CPTED were evaluated with the 

help of a qualitative field observation by using a holistic checklist to document and assess the 

performance in a structured way. In the following section the certain methodologies and their 

implementations are going to be closer explained. 
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Fig. 4: Methodological approach within this study (Source: own figure) 

 

4.1 Spatial, Spatiotemporal and Temporal Crime Analysis 

In order to assess the distribution of crimes as well as statistically significant hotspots, a multistep 

spatial analysis was conducted with ArcGIS. This approach was not only used to examine pat-

terns on a larger scale but also to motivate the site selection for the qualitative field observations. 

To get an overview over the data and the crime distribution in Umeå, the mere mapping of all 

incidents with point data was performed. In the next step, a kernel density analysis was conduct-

ed to detect local patterns of clustering, followed by a hotspot analysis to see which of the clus-

ters are statistically significant. Furthermore, a temporal hotspot analysis (emerging hotspot anal-

ysis) had the aim to analyse how the appearance and development of clusters changed over time. 

All of these analyses, except the emerging hotspot analysis, were performed for all incidents on 

an aggregated level and for each of the different crime types (due to few observations, the crime 

types robbery and assault were analysed combined) in order to assess if spatial patterns for the 

aggregated data deviate from the single crime types and to guarantee more precise results (see tab. 

2).  

Nowadays the mapping of hotspots and risk areas can be seen as an essential and effective tool 

within practical police work as well as in criminology. “There is strong evidence that preventive patrol, 

problem oriented policing, and crackdowns at small geographic areas reduce crime” (Gill et al., 2015, p. 3). A 

great deal of importance is thereby attached to the better use of police resources for effective 

crime prevention by focusing stronger on specific areas of smaller extent supported by the detec-

tion of criminal hotspots. This approach can furthermore help planners to select neighbourhoods 

Fieldwork Observation
(Evaluation of CPTED principles in the area of observation)

Checklist Photographic Documentation Map Marking

Spatial Analysis
(Assessing crime patterns and selecting the area of observation)

Point Mapping Kernel Density 
Estimation Ripley's K-Function Optimized Hotspot 

Analysis
Emerging Hotspot 

Analysis
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of greatest need to improve design and building structure according to standards of crime pre-

vention through environmental design (Weisburd & Telep, 2015).  

 

Tab. 2: Overview over the used methods regarding the data-level (Source: own table) 

Method Applied to… 

Point Mapping Aggregated Data / Crime Types  incl. Subclassifications 

Ripley’s K-Function  Aggregated Data 

Kernel Density Estimation Aggregated Data / Crime Types 

Optimized Hotspot Analysis Aggregated Data / Crime types 

Emerging Hotspot Analysis Aggregated Data  

 

4.1.1 Data 

In order to detect and analyse crime patterns in Umeå, spatiotemporal data from the Swedish 

police authority was used. With support of the Police Region North a dataset could be compiled 

based on criminal incidents registered in their internal and non-public database RAR1. It has to 

be considered that the dataset consists of reported crimes, which doesn’t necessarily show if a 

crime was solved or if it was reported legitimately.  

For this analysis the temporal extent of the data covered seven years from 2010 to 2016. This 

rather long period of investigation was necessary to perform a sufficient spatial analysis with an 

adequate amount of observations and moreover to detect temporal changes over time. The 

timestamp for every certain crime (on minute accuracy) is thereby connected to the time when an 

incident was reported.  

A major advantage for this study, in order to detect spatial crime patterns, was the possibility to 

use data with high geographical accuracy on coordinate level2. Nevertheless, it has to be stated 

that the initial incidents are reported based on address level and subsequently geocoded and con-

verted into coordinate data by the police. This negatively influences the spatial precision of the 

                                                

1 RAR (Rationell Anmälansrutin – Rational Reporting Routine) stands for the database system the Swedish police is 

using to register all reported crimes (Brå, 2011). 

2 The coordinates from RAR are based on the RT90 (2,5 gon west) projection with a one-meter accuracy.  
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data but is also comprising certain observations, which can’t be assigned correctly to the original 

location of incident because the crime can’t be linked to a certain street number (e.g. area around 

Nydalasjön were all incidents got located in the centre of the lake). Those records were excluded 

from the analysis due to possible distortions arising with this inaccuracy. Furthermore, the area of 

study was limited to the administrative boundaries of the twenty-one central districts of Umeå 

(centrala stadsdelar), disqualifying other bigger localities within Umeå municipality such as 

Holmsund or Sävar (Lantmäteriet, 2006).  In order to compare spatial and temporal differences 

of crime, the created maps as well as other descriptive statistics were comprising the administra-

tive city districts as spatial units. The use of subdistricts (delområde) was considered as too exten-

sive in regard to comprehensibility and comparability, especially since the availability of socioec-

onomic and demographic statistics was also limited to the district level.  

Since the aim of this study is to analyse the impact of CPTED, it was a requirement to incorpo-

rate criminal incidents, which happened in the public or are highly influenced by the environmen-

tal and urban structure at a certain location. Due to restrictions of confidentiality (e.g. rape or 

murder) or the lack of specification regarding if it happened indoors or outdoors (e.g. pickpock-

eting), certain crime codes were either not sufficient for the analysis or not accessible. The crime 

codes are thereby based on the official classification of Brå (2016), which are also used by the 

police authorities and SCB. Since the categorisation for some types of crime is rather detailed, but 

not decisive for the analysis, the crime codes were due to reasons of comprehensibility aggregated 

into subclassifications and a wider classification called ‘crime type’ (see tab. 3). The crimes used 

within this study are thereby: theft, vandalism, assault, robbery and burglary. Over the period of 

seven years, the dataset comprises 14,259 observations, thus crime incidents. Apart from the co-

ordinates, also street name and time stamp, as well as (if available) further explanations to the 

location of the crime are part of the dataset.  

For other socioeconomic factors on city district level, data from the statistical database of Umeå 

municipality was used (based on SCB statistics). These statistics contained the population size, 

age distribution, family income, educational background and the status of foreign descent, and 

are used for descriptive statistics in order to analyse demographic and socioeconomic characteris-

tics for the area of observation. Information about those parameters were not only important to 

explain certain criminal patterns, based on classical theories of criminology, but also to provide a 

deeper insight into the area of observation. 
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Tab. 3: Classification of crime incidents (Source: own table) 

Crime Type Subclassification Including Crime Codes  
(further description see app. I) 

Assault Assault  0355; 0357; 0375; 0377; 9301; 9303; 

9309; 9311; 9317; 9319; 9335; 9343 

Robbery Robbery with firearm 

Robbery without firearm 

9808; 9812 

0892; 9806; 9810 

Theft Theft of bicycle 

Theft of motorized vehicle 

Theft out of motorized vehicle 

0807; 0841 

0801-0806; 0808; 0809 

0840 

Burglary Burglary - Private property 

Burglary - Public & commercial property 

Burglary - Cellar 

Burglary - Garage 

9801; 9802 

0811-0822 

0825 

0823 

Vandalism Arson of vehicle 

Graffiti and scribble 

Car property damage  

1211 

1208; 1209 

1201 

 

4.1.2 Point Crime Mapping  

Mapping of crime incidents as basic points can be seen as the first step of a spatial crime analysis 

not only to give an overview over the dataset but also to display the precise location of each inci-

dent. Thereby it has to be considered that this kind of maps can be misleading. Displaying crimes 

with point data on a larger area and with high amounts of observations can lead to cluttered re-

sults, which is not only resulting in a lack of clarity but also making it difficult to detect clear spa-

tial clusters (Burgess, 2011). Another problem with point maps is the delusive visualisation espe-

cially when one certain location is characterized by overlapping crime incidents (Eck et al., 2005). 

In this sense maps with mere point data were just used to give a quick overview and, on a smaller 

spatial level for the area of observation, to show the exact position of each crime.  

 

4.1.3 Kernel Density Analysis 

Within spatial crime analysis, one of the most applied methods to detect spatial patterns and clus-

ters is the so called kernel density estimation (KDE) due to its accurate prediction abilities and the 
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higher freedom of visualization. The 

KDE uses thereby the discrete infor-

mation of each incident (point feature) 

and calculates a continuous surface con-

sisting of the density of incidents. This 

means “a continuous density surface is centred 

on each crime point and density values are calcu-

lated for all locations by aggregating contribu-

tions from all density surfaces” (Zhou et al., 2012, p. 148). One of the main parameters for this analy-

sis is the cell size, which is not only determining the resolution but also calculating the point den-

sity for each cell, starting from the centre of the cell. In the next step, each distance between the 

centre of a cell and the observation gets weighted by the interpolation also known as the kernel 

function as well as the search radius (bandwidth), resulting in the final density surface (see fig. 5). 

The search radius has moreover the strongest impact on the output of this analysis, since it basi-

cally determines the size of the hotspots. In general one can say, the higher the bandwidth, the 

larger also the extent of the hotspots (Eck et al., 2005). 

Especially the suitable choice of bandwidth is a common problem within kernel density analysis. 

Even though a variety of scientifically established approaches is existing, such as ‘Silverman’s Rule 

of Thumb’ as the default setting for KDE in ArcGIS, those have the mutual problem of generating 

a too large bandwidth, improper for the investigation of spatial crime patterns on local level 

(Chainey, 2013). Using an adequate and rather short search radius has to be emphasized, since 

“current findings suggest that successful prediction of future crime events generally declined as search radius increas-

es“ (Hart & Zandbergen, 2014, p. 316). For this analysis the recommendations of Chainey (2013) 

were followed, who created a simple and suitable method to select an appropriate bandwidth tar-

geted for crime analysis. This approach was also verified by the work of Hart & Zandbergen 

(2014). Thereby, after creating a MBR (minimum bounding rectangle) for the area of investiga-

tion, the shorter side of the MBR has to be divided by 150 and the outcome multiplied by 5, re-

sulting in a bandwidth of 390m for this analysis. It also has to be kept in mind that an inappro-

priate classification of the values can lead to highly distorted results due to misleading visualisa-

tion. Therefore, Chainey (2013) & Curtis (2005) suggest the use of standard deviation as classifi-

cation method. Nevertheless, due to the problems of distortion through classification as well as 

the fact that the kernel density estimator doesn’t provide information if the hotspots are statisti-

cally significant, the use of an optimized hotspot analysis is recommendable and also conducted 

within this study. 

 

Fig. 5: Visualisation of the KDE’s functionality 
(Source: Hart & Zandbergen, 2014) 
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4.1.4 Ripley’s K-Function, Spatial and Spatiotemporal Hotspot Analysis 

Since the use of KDE is rather a descriptive approach, it is from a scientific point of view, neces-

sary to assess if significant clustering (global statistics) is occurring and where statistically signifi-

cant hotspots (local statistics), thus risk areas for crime, are located (Wortley & Mazerolle, 2008).  

 

Ripley’s K-Function 

In order to analyse if a statistically significant clustering of crime incidents on global level is exist-

ing, the Ripley’s K-Function is used, since the observations for the crime incidents are binary as well 

as not weighted with other attributes. Therefore, the Moran’s I test, as another approach to detect 

spatial autocorrelation, is not functional (Seekell & Dakos, 2015). The Ripley’s K-Function deter-

mines thereby if the spatial arrangement of observations within the area of study is dispersed, 

clustered or random by comparing “the observed density of points along a given distance to an expected den-

sity for a spatially random distribution” (Radil, 2016, p. 548). An advantage is furthermore that the 

Ripley’s K-Function doesn’t require the aggregation of point data into larger geographic entities 

and is thereby not affected by the common MAUP3 issue (Chainey & Ratcliffe, 2005). In order to 

achieve a confidence level of 99%, the setting of 99 permutations was chosen (ESRI, 2017c). 

Since Ripley’s K-Function is able to use multiple distance bands, the initial value was chosen from 

250 to 2,500m with ten incremental steps of 250m. The Ripley’s K-Function is rather susceptible 

to edge distortions at the boundaries of the observation area, therefore outer boundary values 

were simulated, representing a common boundary correction method (Radil, 2016). Regarding 

the output of the Ripley’s K-Function it is necessary to observe if the observed-K is higher than the 

expected-K and the confidence envelope at a certain distance. In this case a significant clustering is oc-

curring. On the other hand, if the observed-K is lower than the expected-K and the confidence envelope 

then a spatially significant dispersion is detectable.  

 

Optimized Hotspot Analysis 

Since the Ripley’s K-Function just detects if spatial patterns are existing on a global level, the use of 

a hotspot analysis refines the approach by identifying patterns on a local scale in order to deter-

mine potential risk areas for crime. Therefore, an optimized hotspot analysis was performed with 

ArcGIS. A hotspot within this analysis can be defined as an area with a statistically significant 

overrepresentation of crime incidents, thus an area which is characterized by an above-average 

                                                

3 MAUP (Modifiable Areal Unit Problem) is “a problem arising from the imposition of artificial units of spatial reporting on 

continuous geographical phenomena resulting in the generation of artificial spatial patterns” (Heywood et al., 1998). 
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risk of crime victimization. A coldspot on the other hand displays a significant underrepresenta-

tion of crime in a certain area (Eck et al., 2005). The software uses therefore the point features of 

the incidents and creates with the help of a Getis-Ord Gi* statistic significant hot and cold spots 

by aggregating the observations, using a suitable scale for the test and furthermore correcting 

multiple testing as well as spatial autocorrelation. As an advantage opposed to the standard 

hotspot analysis in ArcGIS, the tool selects automatically the most suitable settings with regard to 

the data characteristics and the area’s spatial extent, such as the distance band, cell size or the 

method for the spatial relationships (ESRI, 2017d). Due to this optimized procedure a fixed dis-

tance band of 537m and a cell size of 125m could be ascertained. To aggregate the incidents, the 

method of creating a fishnet was used, which also implied that just the cells containing one ore 

more observations are used for the analysis. The optimized hotspot analysis was also performed 

for the individual crime types in order to see if those hotspot patterns deviate from the aggregat-

ed ones. In this sense the cell size and distance band was also for those datasets optimally adjust-

ed by the GIS tool itself. 

 

Emerging Hotspot Analysis 

As a supplement to the hotspot analysis an emerging hotspot analysis was performed on the ag-

gregated data to detect temporal trends in events over a certain period of time based on location. 

In this sense it is possible to unveil how hotspots developed over time in a certain area. The tool 

analyses thereby the count of features within a certain distance by creating hotspots with different 

categories regarding the temporal trend, such as new, diminishing or persistent hotspots (see app. 

II for the entire list of hotspot types and descriptions). Within crime analysis the detection of persistent 

hotspots can be useful to identify areas of constant crime activity, which should receive special 

crime prevention attention, while for instance diminishing hotspots can represent a valid starting 

base to evaluate the effectivity of already implemented crime prevention measures. In order to 

conduct an emerging hotspot analysis a space time cube has to be created, which is using the 

point features and transfers them into a netCDF data cube, aggregating the features into so called 

space-time bins. “Within each bin the points are counted and the trend for bin values across time at each loca-

tion is measured using the Mann-Kendall statistic” (ESRI, 2017a, p. 1). Thereby the time interval has 

been set to one month including a time period from 2010-01-01 until 2016-12-31, thus 84 time 

steps. Still it has to be mentioned that the time interval for the actual emerging hotspot analysis 

was set to one year to detect patterns on an annual base. In order to assure adequate comparabil-

ity between the optimized hotspot analysis and the emerging hotspot analysis, the distance band 

was aligned to 537m.  
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4.1.5 Descriptive Statistics about Temporal Aspects of Crime 

Apart from the mentioned methods, descriptive statistics were especially used for detecting tem-

poral patterns of crime. Thereby the crime data was analysed regarding monthly, daily and day-

time dependent differences both for Umeå and Ålidhemsområdet as the city district in which the 

field observation was taking place. In order to assess the influence of daylight and darkness on 

crime, the reported incident time for each observation was matched with the hours in-between 

sunset and sunrise in Umeå (Franke, 2017). In this sense it was possible to assess for each crime 

if it happened during dark or bright natural light conditions. 

 

4.2 Fieldwork Observation  

As a supplement to the quantitative spatial analysis, a field inspection was conducted to assess the 

performance of the area of observation according to CPTED principles. This field observation 

was used “to emphasize existing safety factors in the communities, determine measures and design elements which 

will enhance the safety of the residents, and to identify design elements that are responsible for potential criminal 

activities“ (Ha et al., 2015, p. 504).   

In order to assess the determining factors on site, a checklist was created incorporating an exten-

sive set of characteristics according to the six principles of CPTED. The certain aspects to be 

checked on site were compiled based on previous studies and planning guidebooks, which evalu-

ated CPTED features in the field  (Bakas, 2011; Ha et al., 2015; Hedayati Marzbali et al., 2012; 

Iqbal & Ceccato, 2016; Lee et al., 2016; Phipps & Horrobin, 2014; Redland City Council, 2016; 

Western Australian Planning Commission, 2006). Each CPTED element within this checklist can 

thereby be rated in a five tier scale ranked from; highly dissatisfactory, dissatisfactory and inter-

mediate to satisfactory and highly satisfactory, as suggested by Minnery & Lim (2011). This grad-

ing scale was established for the researcher, in order to facilitate the final evaluation of the field 

observation, but is not used for any statistical and analytical purposes. For each principle a sec-

tion for further comments was incorporated to document the observation more thoroughly and 

in depth. Overall 50 CPTED related elements were captured within this fieldwork analysis (see 

app. III for the used checklists). To provide better visualization and traceability, important key loca-

tions and elements were documented photographically and marked in a map (see app. IV). Fur-

thermore, the mapped incidents of crime from the spatial analysis served as checkpoint spots, 

which were examined to detect if the actual offence can be traced back to flaws regarding build-

ing structure or environmental design. In order to provide a holistic assessment of the site and 

especially to evaluate the characteristics of lighting facilities, the fieldwork observations were un-

dertaken both during night-time and day-time. The day-time observation took place in April on a 
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Friday and Sunday to cover both a weekday and a weekend day, while the night-time observation 

was conducted on a Saturday evening. The entire area, including all lanes and blocks, was thereby 

thoroughly observed, starting in the eastern part and investigating the area from north to south 

and subsequently the western part from south to north. 

It has to be mentioned that this analysis was performed during the early spring, thus the neigh-

bourhood under observation was still partly under snow cover. The issue is that the assessment 

of certain CPTED principles such as activity support or image and maintenance can be differing 

substantially regarding seasonality or weather. Certain characteristics, which could contribute to 

crime prevention, may not be detectable or present within certain times of the year and also 

weather can influence aspects of activity and vitality in a neighbourhood (Minnery & Lim, 2011). 

Furthermore, another difficulty which arises with qualitative observations is the issue of generali-

zability and reliability. Qualitative observations are in this sense almost never free of subjective 

perception and also the comparability to other locations can be difficult due to an absent stand-

ard of comparison, thus different results could be appear if the observation would be carried out 

by another researcher or if the area would be compared to other neighbourhoods (Brown, 2014). 

Due to the effort of conducting such an observation and the loss of profoundness by using a too 

large area of study, this observation was limited to the northern part of Ålidhem, based on the 

results of the spatial analysis. Both KDE and hotspot analysis (optimized & emerging) indicated 

accordingly a significant clustering of criminal incidents in this area. The spatial extent of the area 

of investigation was set according to the boundaries of the significant hotspots from the opti-

mized hotspot analysis.  

In order to give a comprehensive overview over the results of the field observation and to pro-

vide a base for discussion, the creation of a SWOT matrix was regarded as the most suitable 

method to compile essential findings with regard to current strengths and weaknesses as well as 

future opportunities and threats. SWOT-analyses, which are often applied on projects of regional 

development and urban planning, serve thereby as a valuable tool for filtering and managing rele-

vant information of the analysis (Karppi et al., 2001). 
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5 Results 

5.1 Spatial and Temporal Patterns of Crime in Umeå 

5.1.1 Overview of Criminality in Umeå 

In the period between 2010 and 2016, 14,259 public crime incidents have been reported in Umeå. 

Especially crimes of lower severity, such as theft with a share of about 62% and vandalism with 

18%, are dominating the crime statistic, followed by burglaries. On the other hand, serious crimi-

nal acts such as assault and robbery with just 1,383 observations made up only about ten percent 

of all crime incidents. Worth mentioning is in particular the high reported numbers of stolen bi-

cycles in Umeå, which accounted for more than 45% of all incidents (see tab. 4).   

 

Tab. 4: Public crime incidents in Umeå – 2010-2016 (Source: own table) 

Crime Type Subclassification Number of Incidents 

Burglary  1571 
 Burglary – Public & Commercial Property 685 

 Burglary – Garage 102 

 Burglary – Cellar 449 

 Burglary – Private Property 335 

Assault  1254 

Robbery  129 
 Robbery without Firearm 124 

 Robbery with Firearm 5 

Vandalism  2517 
 Car Property Damage 1437 

 Graffiti & Scribble  1067 

 Arson of Vehicle 13 

Theft  8788 
 Theft of Motorized Vehicle 934 

 Theft out of Motorized Vehicle 1413 

 Theft of Bicycle 6641 

Total  14259 

 

Apart from the different types of crime, also the spatial distribution of public crimes within the 

city districts of Umeå shows clear patterns. The central city district of Umeå exhibits thereby over 
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the entire investigation period by far the highest number of observations, contributing to one 

third of all crimes within the city, even though with a declining trend. Apart from the central dis-

tricts also the district of Ålidhemsområdet, located in the south-east of Umeå, is displaying a high 

number of incidents with about 250 observations in annual average and a rather stable develop-

ment. Other districts with a comparable high rate of crime were furthermore Marieområdet, 

Backenområdet as well as Universitets- & Sjukhusområdet, even though the latter experienced a 

decline from 2010 to 2016 of nearly 45% (see fig. 6). Overall, the number of public crimes in 

Umeå experienced a decrease of 21% from 2,360 crimes in 2010 to 1,854 crimes in 2016.  

 

 

Fig. 6: Distribution of public crime incidents assigned to Umeå’s city districts 2010-2016 (Source: own figure) 

 

Slightly changing results emerged when looking at the crimes per 1,000 inhabitants in each city 

district. Especially the sparsely populated parts of the city such as Umåker, Stadsliden, Nydala or 

Alvik are displaying the highest crime rates per capita. However, it has to be mentioned that the 

population just represents the number of residents, not the actual amount of people being active 

in the area during day and night. This is especially distorting the results for recreation areas such 

as Stadsliden and Nydala, which have high amounts of visitors despite just a limited residential 

population. Apart from those outliers, districts, that are characterized by mixed land-use (residen-

tial, commercial and/or services) such as Västerslätt/Rödäng, Centrala Stan and the Universits- 

& Sjukhusområdet, are displaying rather high crime rates per capita, while solely residential areas 
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such as Tomtebo, Röbäck or Ön are ranked among the districts with the lowest crime rates per 

capita (see fig. 7).  

 

 

Fig. 7: Crimes per 1,000 inhabitants based on Umeå’s city districts 2010-2016 (Source: own figure) 

 

5.1.2 Cluster and Hotspot Analysis 

As a first step to describe spatial patterns of clustering a point-map was created for the aggregat-

ed data. Thereby the mentioned problem of overlaying and superimposed point data appeared 

and no clear detection of hotspots was possible, but still certain spatial patterns were observable. 

From a general perspective especially the central parts of the city were characterized by a high 

concentration of crime, but also neighbourhoods located in the outskirts of the city such as 

Ålidhemområdet, Marieområdet or Ersboda displayed a higher accumulation of observations (see 

fig. 8). Due to the high amount of observations, analysing those patterns in a descriptive way with 

point-mapping can be seen as rather insufficient. A deeper insight provides the point-maps for 

each type of crime. In this sense, a clustering of assaults and robberies is predominantly detecta-

ble at Centrala Stan and the northern parts of Ålidhemsområdet (see app. V). On the other hand, 

burglaries in commercial and public property are mainly located in the central parts of the city 
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and Ersboda, while break-ins into private property appear with a higher intensity in eastern and 

western parts of Teg. Other areas of higher concentration are furthermore Marieområdet and 

Ålidhemsområdet with a clustering of different burglary subclassifications (see app. VI). In the 

case of theft crimes, again no clear cluster detection is possible, but still a higher concentration is 

observable in Centrala Stan and Ålidhemsområdet (see app. VII). Similar accounts to vandalism, 

with an accumulation in the city centre, Ersboda, Haga/Sandbacka, as well as the northern parts 

of Ålidhemsområdet and the western parts of Backenområdet (see app. VIII). However, the mere 

analysis of point-data maps can’t sufficiently contribute to detect certain risk-areas in a transpar-

ent way.  

 

 

Fig. 8: Distribution of crimes in Umeå according to crime type 2010-2016 – Point map (Source: own figure) 
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Therefore, the KDE and hotspot analysis 

was taken into account, but first of all it was 

assessed if clustering at a global level is ap-

pearing. According to the performed Ripley’s 

K-Function, for all tested distances between 

250m and 2500m significant spatial clustering 

is occurring, since the observed-K for all dis-

tance bands is larger than the expected-K and 

the confidence envelope. Nevertheless, it is 

also observable that clustering is strongest at 

a distance of 1750m, due to the highest dif-

ference between observed-K and expected-K. 

With proceeding distance, this difference is 

slightly decreasing (see fig. 9). 

By analysing the KDE and optimized hotspot output for the aggregated data, a more distinctive 

pattern of potential risk areas is emerging compared to the point map visualisation. The KDE 

marks thereby clearly Centrala Stan, Ålidhemsområdet and Universitets- & Sjukuhusområdet as 

spots of highest crime intensity. Other parts of the city, especially in the eastern part, are moreo-

ver characterized of crime hotspots such as Berghem, Marieområdet and Ersboda, but also the 

residential areas of Teg and Backenområdet display an intermediate to high crime risk (see fig. 10). 

However, the optimized hotspot analysis, which also incorporates the significance of the 

hotspots, limited the areas of concern further. Statistically significant hotspots are in this sense 

just the central part of Centrala Stan, the northern section of Ålidhemsområdet and the western 

area of Universitets & Sjukhusområdet (see fig. 11). The hotspot analysis also confirms the indica-

tions of the point-map by marking the central city area as major hotspot for assault and robbery. 

Still, the KDE furthermore displays parts of Ålidhem and Universitets & Sjukhusområdet as are-

as of concern (see app. IX). Significant hotspots of burglary with a confidence over 95% are pre-

dominantly emerging in the central city areas as well as in northern Ålidhem and Universtets & 

Sjukhusområdet (see app. X). Same accounts for the crime type theft (see app. XI), while significant 

risk areas regarding vandalism are solely detectable in Centrala Stan (see app. XII). For all of the 

analysed crime types as well as the aggregated data it becomes apparent that the KDE gives the 

possibility to clearly mark areas of concern, but the amount of hotspots gets clearly reduced and 

the selection refined by taking statistical significance into account via performing an optimized 

hotspot analysis. Overall, especially the northern parts of Ålidhemsområdet and Centrala Stan 

can be selected as the neighbourhoods with the highest intensity of public crime in Umeå.  
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Fig. 9: K-Function and the development of clustering over distance 
(Source: own figure) 
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Of interest is furthermore to analyse how hotspots of crime developed over time by performing 

an emerging hotspot analysis. Hotspots are in this case solely appearing in the central districts of 

the city as well as in the eastern districts (see fig. 12). However, clear differences of those hotspots 

are detectable regarding the temporal development. Centrala Stan, as the district with the highest 

crime intensity, as validated within the KDE and optimized hotspots analysis, possesses thereby 

only hotspots categorized as diminishing or historical, thus showing a statistically significant re-

duction of crime over the investigation period. Opposed to that the central parts of Marieom-

rådet are characterized as sporadic hotspots and are in this sense exhibiting an alternating occur-

rence of hotspots over time. With some exceptions in the most eastern part, the Universitets & 

Sjukhusområdet as well as the northern parts of Ålidhemsområdet show a highly contradictory 

picture. The majority of hotspots in those areas are classified as persistent or intensifying, which 

means that those areas have been statistically significant hotspots for 90% of the time-step inter-

vals (one year) within the period of investigation and if marked as intensifying hotspot even with 

a rising intensity over the years. All other parts of the city, if significant, are regarded as cold-

spots. Noteworthy is especially the accumulation of persistent and intensifying cold spots in the 

eastern residential parts of Teg, indicating a statistically significant decreasing intensity of public 

crime within this district from to 2010 to 2016.  

Even though Centrala Stan and the northern parts of Ålidhemsområdet are significant hotspots 

of crime, both are displaying a dissimilar development over time. While crime is decreasing in the 

central parts of the city, in particular Ålidhem has to cope with intensifying patterns of criminality 

in public space. In this sense the northern area of Ålidhem can be regarded as a highly suitable 

target for conducting a CPTED evaluation in order to elaborate if those persistent or even inten-

sifying patterns of crime can be explained by or related to crime prevention aspects regarding 

prevalent building structure and environmental design. 
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Fig. 10: Kernel Density Analysis Analysis for Umeå 2010-2016 (Source: own figure) 

 

Fig. 11: Optimized Hotspot Analysis for Umeå 2010-2016 (Source: own figure) 
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Fig. 12: Emerging Hotspot Analysis for Umeå 2010-2016 (Source: own figure) 

 

5.1.3 Temporal and Seasonal Aspects of Criminality in Umeå & Ålidhemsområdet 

As already mentioned in chapter 3.3, temporal aspects can have a major influence on the occur-

rence and spatial distribution of crime. Therefore, seasonal as well as daily developments of crime 

distribution are going to be analysed for the entire city of Umeå as well as for Ålidhemområdet as 

the administrative district in which northern Ålidhem as particular observation area is located.  

The general pattern reveals a higher intensity of crimes for the spring, summer and autumn peri-

od, while especially the winter months are characterized by a substantially lower share of crimes. 

Noteworthy is in particular the high amount of crimes in August. Comparing the entire city to 

Ålidhemsområdet it becomes apparent that the latter displays higher rates of criminality for the 

winter months between December and March, but considerable fewer observations in the sum-

mer months between June and July (see fig. 13). Since Ålidhemsområdet is a district with a large 

residential share of students, the drop in the summer months can possibly be connected to the 

decrease of population due to the annual semester breaks. 
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Fig. 13: Monthly share of crimes for Umeå and Ålidhemsområdet – 2010-2016 (Source: own figure) 

 

Of further interest is the monthly distribution of crime types within the city. The largest differ-

ences of temporal development can thereby be assigned to thefts. These incidents have in com-

parison to the other crime types by far the lowest internal share during the winter months and the 

highest during the spring/summer period from May to August. Furthermore, notable are the out-

liers regarding robbery with a substantial drop in June and a severe increase in September. On the 

other hand, incidents of assault and burglary can be seen as the most robust ones to seasonal in-

fluences (see fig. 14). Quite similar patterns are also emerging for the case of Ålidhemsområdet. 

 

 

Fig. 14: Monthly share of reported crimes in Umeå by crime type – 2010-2016 (Source: own figure) 

 

Distinctive temporal patterns are also emerging by observing the development of crime incidents 

on a weekly base (see fig. 15). Especially serious criminal offences against individuals such as as-
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with a peak on Saturdays. Astonishing are in this sense the extreme high rates of robberies in 

Ålidhemsområdet on Saturdays, which amount to almost 50% of all robberies during the course 

of the week. Opposed to that is the amount of crimes for vandalism and theft highest on Fridays 

with a decrease during the weekend. However, regarding all crimes aggregated, Friday and Satur-

day are the days which can be regarded as hot times for crime in Umeå as well as Ålidhemsom-

rådet, while especially from Monday to Wednesday comparably few incidents were reported.  

 

 

 

Fig. 15: Share of crimes regarding weekdays in Umeå (a) and Ålidhemsområdet (b) – 2010-2016 (Source: own figure) 

 

Regarding the development of crimes throughout the course of the day, Ålidhemsområdet and 

Umeå exhibit similar trajectories with the majority of crimes occurring between late afternoon 

and 2 am in the night and a rather calm period between 2 am and 12 am. Considerable differ-

ences can be observed especially in the evening between 6 pm and midnight, during which the 

district of Ålidhemsområdet displays a higher share of crimes than the city of Umeå in general (see 

fig. 16a). By matching all crimes to the daily sunrise and sunset hours it was furthermore possible 
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to analyse if crimes are happening under bright light conditions or hours of darkness. Both 

Ålidhemsområdet and Umeå show thereby a balanced result between crime happening under 

bright and dark conditions, but still a slightly higher share of crime in Ålidhemsområdet can be 

assigned to the dark periods of the day (see fig. 16b & 16c). Since more crimes are happening in 

the evening, this result can appear odd at first glance but can be explained by the higher share of 

criminality during the summer months. Due to the northern latitude of Umeå, the summer 

months are characterized by an increased amount of daylight hours. Still it has to be kept in mind 

that the time when the crime was reported does not necessarily mean that the crime happened 

exactly at this point of time. This concerns especially the crime types burglary, theft and vandal-

ism, which could have been noticed hours or days after the actual crime happened.  

 

 

 

Fig. 16: Distribution of crime throughout the day (a) and share of crimes according to bright or dark light conditions for Umeå (b) and 
Ålidhemsområdet (c) – 2010-2016 (Source: own figure) 
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5.2 Characteristics of Ålidhem as Area under Investigation 

In order to properly examine the CPTED characteristics of Ålidhem it is necessary to provide an 

information base regarding the development of this area from a planning perspective. Further-

more, certain socioeconomic and demographic characteristics, which could have an influence on 

the occurrence of crime, have to be taken into account.  

 

5.2.1 Building Characteristics of Ålidhem 

Ålidhem, as a part of the greater city district Ålidhemsområdet, is located in the southeast of 

Umeå bordering the university area to the north, as well as the residential neighbourhoods 

Carlshem and Gimonäs to the south and Sofiehem to the west.  

The construction of Ålidhem can be seen from a historical perspective as a counteractive meas-

ure to cope with the expected settlement pressure after the decision of founding the university in 

Umeå. As part of the so called Miljonprogrammet, the planning process of Ålidhem started in the 

early 1960s with the aim to provide adequate housing possibilities for students and university 

employees in close proximity to the facilities of the university. The initial design of Ålidhem 

aimed thereby for strict traffic separation from the residential areas, with an exclusive path net-

work for cyclists and pedestrians in the inner parts of the neighbourhood and parking facilities 

outside the residential areas (Stadsbyggnadskontoret Umeå, 2001). The district of Ålidhem is fur-

thermore subdivided in five enclaves with differences regarding the building height. In general, 

the building structure is characterised by a north-south divide regarding the building height with 

mainly low storey buildings in the south and higher storey buildings in the north, primarily for 

student housing (Stadsbyggnadskontoret Umeå, 2001). Another main characteristic of Ålidhem is 

moreover the centrally situated shopping centre Ålidhem Centrum, which encompasses several 

grocery stores, restaurants, a pharmacy and a nightclub. Public spaces of activity such as play-

grounds are located at central locations and encircled by the adjacent residential buildings. The 

architectural design can be described as functionalistic with a uniform design of red brick façade 

buildings and for the most part waiving of individual ornamentation or balconies.  

The building design of Ålidhem has received substantial critique already since the finalisation. 

The uniform design and the lack of esthetical details conveys anonymity and impersonality and 

contributes to the common view of Ålidhem as a rather unappealing residential environment. 

This lead to a decreasing reputation of the neighbourhood in the 1970s, connected with high res-

idential mobility and the move-out of people who could afford to live in the more attractive parts 

of Umeå (Hedman, 1976).  
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Nowadays, Ålidhemsområdet’s4 housing stock is majorly consisting of rentable apartments in 

multi-dwelling buildings and just a small percentage accounts to private owned houses. 44% of all 

accommodations are furthermore reserved for students. The majority of dwellings are thereby 

maintained and owned by the public housing company ‘Bostaden’ (Umeå Kommun, 2016e). 

 

5.2.2 Socioeconomic Characteristics 

About 8,800 people are living nowadays in Ålidhem with a rather young age structure of 61% 

between the age of 20 and 44. Still, the share of people living in the district with the age of 15 or 

younger amounts just to 13% as well as the rather low share of elderly people over 64 years with 

9% of the total population (Umeå Kommun, 2016b). A large proportion of the residents are fur-

thermore students at the University of Umeå. This becomes even more apparent by examining 

the share of people with three or more years of tertiary education. The share of highly educated 

people in Ålidhemsområdet lies with 42% considerable over the city’s average and is only sur-

passed by the city districts of Tomtebo and Berghem (see fig. 17) (Umeå Kommun, 2016a). Re-

garding the average family income Ålidhemsområdet can be seen as one of the low-income city 

districts in Umeå with an average annual income per family of only around 205.000 SEK, also 

due to the high amount of students, which are mostly not participating in the labour market (see 

fig. 18) (Umeå Kommun, 2016d). Ålidhemsområdet can also be seen as a rather multicultural and 

international city district in which almost 20% of the population possess a foreign citizenship. In 

2014 Asian citizens (including people from the Middle East) represented the majority of all for-

eigners in Ålidhemsområdet with a share of 43%, followed by non-Swedish Europeans (36%) 

and Africans (17%) (Umeå Kommun, 2016c).  

                                                

4 Ålidhem counts administratively and statistically as a subdistrict of Ålidhemsområdet. All other statistics in this 

study apart from the population are referring to Ålidhemsområdet as greater city district including the subdistricts of 

Sofiehem, Carlshem and Gimonäs. 
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Fig. 17: Share of people with higher education (>3 years of tertiary education) in Umeå’s city districts – 2013  
(Source: own figure – data based on Umeå Kommun, 2016a) 

 

 

Fig. 18: Average annual disposable household income in Umeå’s city districts – 2012  
(Source: own figure – data based on Umeå Kommun, 2016b) 

 

5.3 CPTED Assessment for the Case of Ålidhem 

In order to assess the building environment in Ålidhem regarding CPTED, the area of observa-

tion was delimited according to the boundaries of the optimized hotspot analysis. In this sense 

not the whole area of Ålidhem is covered and the most eastern and southern parts were not tak-

en into account. Regarding the spatial distribution of crime, it is becoming apparent that especial-

ly the area around Ålidhem Centrum and the north-western part are most severely impacted. Of 

the 744 crime incidents in public between 2010 and 2016, two third of all incidents are theft re-

lated, while assault accounts to around eleven percent and burglary to ten percent. Vandalism and 

in particular robbery are in contrast underrepresented compared to other crimes in Ålidhem (see 

fig. 19).  In the following, each CPTED principle is going to be analysed individually for the area 

of observation. 
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Fig. 19: Area of observation and the distribution of crime 2010-2016 [Crimes arranged in circles are actually overlapping  

at the exact same spot. All of those crimes are in reality situated in the centre point of these circles] (Source: own figure) 

 

5.3.1 Territoriality 

Signage of Property: 

In order to establish a sense of ownership and social informal control within the residential 

population, the signage of property is a key element. All of the residential buildings in Ålidhem 

are thereby marked with illuminated house numbers, which are furthermore lighting up the en-

trance areas of each building. Nevertheless, a distinctive personalized design of entry areas to 

property, as another indicator of ownership and responsibility, is clearly missing in the area of 

observation. The reasons for this is especially the sole existence of multi-dwelling homes, with a  
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main entrance for all residents and the uniform and 

strict design of the buildings, which doesn’t allow the 

establishment of ornaments or individual design.  
 

Environmental Cues & Physical Property Boundaries: 

The demarcation of semi-public zones at the front yards 

of the residential buildings can be seen as rather improv-

able. Still spatial differences are existing regarding the 

implementation. While many buildings at the northern 

outskirts possess just a demarcation by curbs and grass 

strips or even no demarcation at all, some more souther-

ly located areas with a lower building height and higher 

share of families utilize waist high vegetation or hedges 

(see fig. 20), in some cases mixed with benches to demar-

cate the semi-public zones (see fig. 21). A positive exam-

ple but an exception are some buildings at Biologigränd, 

which used waist high vegetation, flowerbeds and 

ground near lighting for demarcation (see fig. 22). A dif-

fering elevation or different surface materials (except of 

grass) are not used to establish a better differentiation 

between semi-private and public space in the case of 

Ålidhem.  

Physical boundaries are due to the multi-dwelling struc-

ture and the predominant absence of private gardens 

almost not existing. An exception are public facilities 

such as kindergartens, which use fences, gates as well as 

vegetation to mark the property and to guarantee the 

safety of the children. Overall the uniform design of the 

area and the limited possibilities due to the sole use of 

multi-dwelling buildings make it difficult to establish a 

sense of territoriality in this area. 

 

 

 

 

Fig. 20: Demarcation by vegetation close to the  
façades [Historiegränd] (Source: own photo) 

 

Fig. 21: Demarcation by benches and flowerpots  
[Historiegränd] (Source: own photo)  

 

 

Fig. 22: Demarcation by hedges and flowerbeds  
[Biologigränd] (Source: own photo) 
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5.3.2 Surveillance 

Clear Sightlines: 

From a generic perspective, the building layout of the observation area can be seen as gratifying 

and contributing to natural surveillance. The arrangement of the buildings towards each other 

creates thereby good surveillance possibilities, especially since the buildings are erected in close 

proximity to each other with often a squared shaped 

block design. In the majority of cases the windows 

are oriented towards the street as well as the entranc-

es, which allows a good surveillance over the public 

space and the sidewalks. So even if the sight from the 

lower floors is blocked by for example bike sheds or 

vegetation, still opportunities for natural surveillance 

are existing from the upper floors. Also the common 

areas of the buildings with student corridors are ar-

ranged in a way to contribute to observe the space 

outside. Another positive aspect is the use of trans-

parent and semi-transparent railings for the balconies. 

Furthermore, a strong positive factor of Ålidhem’s 

design is the arrangement of vulnerable spots such as 

playgrounds in central locations in proximity and in-

between adjacent buildings with clear sightlines (see fig. 

23). The same accounts for other recreational areas, 

which are either located along main pedestrian routes 

or framed by neighbouring buildings. Regarding rec-

reational areas, no areas were detectable at locations, 

which couldn’t be naturally observed. Nevertheless, 

the arrangement of buildings as well as the planning 

design has in some cases essential flaws regarding the 

possibility of natural surveillance from other residen-

tial buildings (see fig. 25). Some parts of main pedestri-

an routes such as Odontologsråket, Biologigränd or 

Naturvetarstråket are cut from natural surveillance 

from the residential buildings due to the architectural design. The short sides of the buildings are 

thereby oriented towards the street, which is not problematic per se, but those sides provide no 

 

 

Fig. 23: Natural surveillance of playgrounds  
[Stipendiegränd] (Source: own photo) 

 

Fig. 24: Lack of natural surveillance on main pedes-
trian routes [Odontologstråket] 
(Source: own photo)  
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possibilities to observe the public space due to the lack of windows (see fig. 24). Still, natural sur-

veillance is theoretically given by the higher pedestrian frequency at those spots. 

 

 

Fig. 25: Spots with lack of natural surveillance from adjacent residential buildings (Source: own figure) 

 

Furthermore, considered negatively are the numerous underpasses which serve as the only en-

trance points for the upper buildings at Historiegränd. Problematic in this sense is that those un-

derpasses posses no clear view from the outside and are cramping, especially since these locations 

are also used for bike parking (see fig. 26). Those places can definitely count as spots, which trigger 

the fear of being victimized, since no natural surveillance is possible from adjacent buildings and 

furthermore low pedestrian frequency is prevalent. Connected to aspects of ‘natural access’, also 
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the escape possibilities in the case if a crime happens is limited due to this building structure. 

There is no evidence if those flaws are related to the clustering of theft crimes at those spots but 

the inadequate natural surveillance could have contributed to this development. Insufficient envi-

ronmental design regarding surveillance is in addition observable for several parking areas in 

Ålidhem (esp. Magistervägen, Ålidhem Centrum, Professorsvägen).  

While the parking area at Ålidhem Centrum can be 

seen as a typical parking lot for commercial activities 

and thereby located further away from the residential 

buildings with less natural surveillance, it is due to its 

central location and service function still frequently 

used by pedestrians, who can play an important role 

as natural observers. Opposed to that the parking 

area at Professorsvägen is basically cut off from any 

natural surveillance, since it is located at a less fre-

quently used road and blocked from residential sur-

veillance by the adjacent parking garage (see fig. 27). 

Similar problems of blocked sightlines apply for the 

parking spot at Magistervägen with car shelters on 

both sides and artificial mounds at the entrances, 

which restrict the sight from the pavements and resi-

dential buildings substantially. Detectable was also in 

some cases the arrangement of trees in very close 

proximity to the buildings acting as sightline blockers 

(e.g. Professorsvägen, Pedagogränd). However, this 

poses rather a problem during the summertime due 

to foliage. A rather common problem in the north-

western part of the observation area around Peda-

gogränd and Fysikgränd are the numerous blind 

spots, due to poorly visible crooked corners and side 

entrances to the residential blocks. In those cases, no 

windows are oriented towards those spots. Those 

spots provide almost no possibility for surveillance, 

and moreover the building layout is contributing to 

issues of disorientation for the pedestrians.   

 

 

Fig. 26: Lack of natural surveillance at entrances 
located in underpasses [Historiegränd]  
(Source: own photo) 

 

Fig. 27: Parking lot with no sightline coverage by 
adjacent buildings [Professorsvägen] 
(Source: own photo) 
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CCTV as a technical surveillance solution is hardly used in Ålidhem, except for some of the kin-

dergartens. However, the application of CCTV in residential neighbourhoods is not very com-

mon in Scandinavia and not suggested for the residential parts of the district. Nevertheless, even 

the commercial centre Ålidhem Centrum has no CCTV coverage for the exterior areas, even 

though a high agglomeration of rather serious crimes was detected at this location.   
 

Lighting: 

From a general perspective the lighting situation in 

Ålidhem can be described as sufficient and appropriate. 

In this sense the majority of all pedestrian routes and 

parking lots were adequately and consistently lit, with a 

low amount of shadow-blind-spots and no issues of 

glare (see fig. 28). Highly positively regarded was the 

standardized and consistent use of LED-lighting systems 

at Kemigränd. Still, randomly occurring differences in 

lighting standards were existing, which had a substantial 

influence on the lighting condition. Especially the older 

generation of lighting systems, characterized by a matt 

yellowish light, seemed in some cases not sufficient to 

provide adequate brightness, particularly when the dis-

tance interval between the streetlamps was rather high. 

Furthermore, this type of lighting system was compared 

to the other types of streetlamps used in this area more 

often struck by malfunctioning. By drawing a sample out 

of 100 lighting installations at Stipendiegränd and Odon-

tologstråket, around thirteen were not functioning. This 

hasn’t to be a major problem until a certain location is 

impacted by an accumulation of inoperable lighting de-

vices such as at eastern end of Odontologstråket. Mal-

functioning on larger scale was also observable at 

Fysikgränd including the parking lot area which, due to 

unclear reasons, was impacted by a failure of the entire 

lighting system, leaving an impression of insecurity and disorientation (see fig. 29). Moreover, the 

already mentioned crooked corners and side entrances to Fysikgränd, characterized as unsafe 

spots, were not equipped with any streetlamps.   

 

 

Fig. 28: Adequate lighting of pedestrian  
routes [Stipendiegränd] (Source: own photo) 

 

Fig. 29: Dark and unsafe perceived area 
 with malfunctioning lighting [Fysikgränd]  
(Source: own photo) 
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5.3.3 Access Control 

Regulating Access: 

In terms of regulating access, a differentiation within 

the observation area has to be made between public 

buildings and residential buildings. Due to the multi-

dwelling structure with almost no private gardens or 

privately used exterior areas, the use of access control 

measures can be seen as dispensable. In this sense the 

residential buildings possess no access control regarding 

gates or fences. Another situation comes to light re-

garding the public buildings, in particular concerning 

kindergartens and preschools. Those areas are well en-

closed by fences and secured by gates to delimit the 

access for strangers and ensure the security of the chil-

dren. Positively is especially the use of transparent and 

semi-transparent fence constructions, which further-

more support the principle of natural surveillance (see 

fig. 30). Still the rather low height of fencing can’t be 

regarded as protection if somebody wants to gain ac-

cess for example for reasons of burglary.  

The avoidance of natural ladders to restrict access to 

upper floors, balconies or roofs is exemplary within the 

area of observations. Access ladders to roofs for rea-

sons of maintenance are thereby attached in sufficient 

height, thus not easily usable or reachable for invaders. 

Positively regarded can also be the limited amount of 

entrances to each building, which makes it easier to 

control who is entering the building, facilitate way-

finding and regulate the flow of people.  
 

Control of People’s Movement: 

Still, the planning layout and building structure in order 

to organize and control the movement of people can be 

 

 

Fig. 30: Transparent access barriers for public 
property such as kindergartens [Naturvetarstråket]  
(Source: own photo) 

 

Fig. 31: Crooked and unclear entrance lanes to a 
residential block [Fysikgränd] (Source: own photo)  

 

 

Fig. 32: Example of an entrapment spot  
[Historiegränd] (Source: own photo) 
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seen as one of the major flaws regarding CPTED in Ålidhem. Even though many lanes and roads 

are existing in compliance with the premise of clear sightlines and almost no dead-ends are exist-

ing, the street and block arrangement counteracts substantially ideals of easy way-finding. A 

prime example in Ålidhem is therefor Fysikgränd, with its crooked and unclear entrance lanes 

from the north (see fig. 31).  Main pedestrian routes are existing and sightline oriented, but espe-

cially the smaller roads possess no clear order. This problem gets intensified by the uniform de-

sign of the buildings in Ålidhem, which challenge the ability to orientate along certain landmarks 

and points of reference. Problematic in this sense is also the high amount of entrances to the cer-

tain blocks, not only limiting possibilities to observe who is entering an area but also complicat-

ing orientation and scattering the flow of people. For the residents but also for people who are 

not familiar with the neighbourhood, it is a challenge to find right away the desired destination, 

especially without a map or digital navigation system. An essential factor, which is contributing to 

this issue is the lack of adequate signposting in Ålidhem. Still, every block is equipped with an 

overview map at one certain entrance point (in some cases illuminated), but if a person is not 

entering the block at exactly this location, there is no possibility to gain adequate geographical 

information about the neighbourhood. Same applies in most cases for entering another block 

from a neighbouring one and this problem is enhanced by the variety of different possibilities to 

enter a certain neighbourhood. The people’s orientation gets furthermore aggravated due to miss-

ing road signage (name of the road), especially in the eastern part of the observation area. Ascer-

taining the exact position, thus in which block or street the person is currently located, is in a lot 

of cases difficult or not possible.  

Entrapment, often as a result of disorientation, can be diminished by avoiding so called entrap-

ment areas or dead ends with three sided barriers, which is impeding an escape in case of victimi-

zation. Within the research area just a small amount of entrapment areas could be detected. 

Those areas were mostly delivery entrances at Ålidhem Centrum, building entrances with three-

sided barriers as well as bike sheds with only one entrance and a closed design to three sides (see 

fig. 32). Most of the bike sheds were constructed as potential entrapment areas, but also positive 

examples were detectable with for example a two-sided entrance layout and transparent design or 

sheds with a fully closed design and lock-up possibilities.   

 

5.3.4 Target Hardening 

Since target hardening measures, in the sense of active and physical access restriction, are not 

very common in Scandinavia and counteracting standards of an open and inclusive urban envi-

ronment, this principle has to be considered as less important for this analysis. In order to detect 
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and report burglaries quickly and efficiently the implementation of alarm systems can be seen as 

one of the most common and discrete target hardening tools. Still it is difficult to evaluate if 

alarm systems have been installed in residential buildings. Nevertheless, based on several years of 

personal living experience in Ålidhem most of the apartments are not possessing any kind of 

burglar alarm. However, the situation is quite different for the public and commercial buildings in 

Ålidhem, which are mostly equipped with alarm systems. Still it is not verifiable what particular 

kind of systems are installed. Furthermore, the use of insuperable gates was not observable in 

Ålidhem with the exception of one delivery entrance at one of the preschools and the fencing of 

the football field south of Ålidhem Centrum. Another effective and secure opportunity to restrict 

the access to residential buildings is the utilization of keyless door locks, for example code and 

RFID systems, which are already used for many residential buildings in Ålidhem. A security issue, 

which became apparent within the observation, is that many entrances to the buildings with stu-

dent housing (e.g Stipendiegränd) are unrestrictedly accessible, thus not locked during the day. 

The internal lockage system for the main entrances is thereby activated from night to morning 

(the exact hour could not be determined). Still each corridor is secured by a separate door often 

by using reinforced steel doors. Nevertheless, it has to mentioned that just a few buildings were 

analysed regarding the interior space. Highly conspicuous target hardening measures such as win-

dow bars are not applied in Ålidhem, which can be seen as a positive factor, since those installa-

tions are often downgrading the public image of a neighbourhood and resulting in a fortress 

mentality of the residents, thus counteracting the principle of ‘image and maintenance’.   

 

5.3.5 Image and Maintenance 

General Aesthetical Impression 

From a general aesthetical point of view, the cityscape of Ålidhem can be described as a rather 

dull, cold and anonymous residential environment. This impression is strongly influenced by the 

uniform design of the buildings and the neighbourhood in general, with just minimal individuality 

and a lack of design specific details. Many areas of the neighbourhood with their simplistic and 

functionalistic building structure don’t appear as an inviting environment from a residential as 

well as recreational perspective to the neutral observer. The scruffy look of the building fabric 

(e.g. façades) due to old age and the lack of renovation is, in some blocks in the north-western 

part, contributing to the rather unattractive appearance. These design flaws are in this sense creat-

ing a shaky base to establish a sense of pride, local identity and care within the residential popula-

tion, which can be seen as a premise to form a positive neighbourhood image.  
 



Results  |  51 
 

 

Physical Incivilities:  

Furthermore, incivilities such as pollution, vandal-

ism or ragged vegetation can be seen as physical 

factors which can also influence the image and 

describe the level of and responsibility for mainte-

nance in a neighbourhood. Within the course of 

the observation it became apparent that especially 

the northern part of Ålidhem with a high share of 

student housing was substantially more impacted 

by pollution compared to the more family friendly 

southern part. In this sense a lot of residential 

blocks in particular around Pedagogränd, Sti-

pendiegränd and Historiegränd seemed affected by 

littering on public streets and in front of residen-

tial buildings. Garbage and litter in these areas was 

not just limited to items such as packaging, cans 

and bottles but sometimes even bigger household 

devices such as washing machines are left behind 

in the public space (not at the recycling sheds). 

Since the observation was performed on a Satur-

day, many areas in the northern part showed the 

aftermath of nightlife activities from the previous 

day in terms of empty beer cans and bottles scat-

tered over the streets. Furthermore, a higher 

amount of abandoned and demolished bicycles 

along streets and close to the bike sheds are char-

acterizing the cityscape of northern Ålidhem, 

hampering the perception of the area negatively 

(see fig. 33). Still it has to be mentioned that espe-

cially the southern part seems comparably well 

maintained and clean with some smaller excep-

tions.  

On the other hand, just few signs of graffiti or 

scribble were observable. In this sense the appear-

 

 

Fig. 33: Abandoned and demolished bicycles  
[Stipendiegränd](Source: own photo) 

 

Fig. 34: Graffiti on façades [Ålidhem Centrum]  
(Source: own photo)  

 

 

Fig. 35: Drunkenness and littering in the public  
[Stipendiegränd] (Source: own photo) 
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ance of graffiti was perceived as rather unobtrusive, but still impacting the perception of the 

space, even though just to a smaller extent compared to the situation of littering (see fig. 34). Oth-

er forms of vandalism, except for demolished bicycles and scribble, were rather low in the neigh-

bourhood. Due to the simplistic design, buildings in the area provide only limited possibilities for 

vandalism, thus destruction of property could mostly be assigned to bike sheds and traffic related 

signage or gates. Since the observation took place in late winter, the maintenance of vegetation 

couldn’t be evaluated properly, due to the lack of foliage. Furthermore, no dilapidated buildings 

were detected within the area of observation.  
 

Social incivilities:  

Social incivilities relating to CPTED in Ålidhem are mostly connected to the abuse of alcohol in 

the public (see fig. 35). The presence of alcoholised people on the streets was thereby detectable 

within the course of both observation rounds (day & night) and not limited to drunken people 

solely passing by from spot A to B. Especially during the night-time observation loitering of 

grouped drunken people on the streets and in front of buildings was observable in the northern 

part of the observation area, in particular around buildings with student housing and Ålidhem 

Centrum. This was not only connected to a higher noise levels during the night, but also occa-

sional attempts of vandalism and provocation of other pedestrians could be registered. Opposed 

to that, the southern areas of the observation area were perceived as rather quiet and not much 

impacted by social incivilities. Nevertheless, drunkenness on public streets was even visible dur-

ing the day in front of student buildings. Those encounters verified also the strong linkage be-

tween drunkenness in public and the situation of littering in Ålidhem. 

 

5.3.6 Activity Support 

Recreational Spaces and other Activity Generators: 

The area of observation possesses in general a rather extensive basic equipment of recreational 

spaces and meeting places in order to generate activity and legitimate use of the public space. 

Furthermore, contributing to natural surveillance and the transfer of a sense of ownership from 

the residential into the public space. In this sense almost every single block of the neighbourhood 

possesses an own spot for barbecue or picnic as well as a playground (see fig. 36; 37). These activi-

ty generators are as already mentioned mostly located in the centre of each residential block and 

therefore easily accessible and observable. On the other hand, this aspect can’t tap its full poten-

tial in some cases, owed to the sometimes aged or not well maintained facilities, which minimizes 

the attractiveness for regular use (see fig. 38). During the observation the playgrounds in the 
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southern parts of the area were actively used by children and families. Moreover, a high amount 

of benches, which invite to linger, are arranged within the neighbourhood. The possibility of 

community gardening in the north-eastern part (e.g. Stipendiegränd, Odontologstråket) is con-

tributing to the good initial equipment of activity generators and moreover enhancing the oppor-

tunities for strengthening residential bonds (see fig. 39). Negatively regarded can be the existence 

of larger areas of fallow land without vegetation (even without grass) or recreational possibilities, 

for example at the neighbourhood entrance to Odontologstråket. These areas would possess 

good opportunities for activity support but are not maintained and designed for recreational pur-

poses. Sport facilities are furthermore only existing south of Ålidhem Centrum, with the Ålidhem 

Arena, which is mainly used by sports associations and rather not intended for public use.  
 

Mixed Land-Use: 

Regarding land-use the are of observation is strictly separated into the commercial area at the 

northern entrance of Ålidhem and the residential areas in the west and east. In this sense no land-

use mix is existing, thus no commercial businesses are existing in the ground floors of the resi-

dential buildings with two exceptions of one second hand shop and a small food store. Moreo-

ver, no restaurants or cafes are located within the residential areas, which could contribute to a 

more vibrant atmosphere and more ‘eyes on the street’.  
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Fig. 36: Spatial distribution of activity generators such as playgrounds, picnic areas and community gardening 
(Source: own figure) 

 

 

Fig. 37: Public picnic and barbecue area 
[Stipendiegränd] (Source: own photo) 

 

 

Fig. 38: Old playground area  
[Kemigränd] (Source: own photo) 

 

 

Fig. 39: Spot for community gardening  
[Odontologstråket] (Source: own photo) 
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6 Discussion 

6.1 The Spatial and Temporal Distribution of Crime in Umeå 

Within this analysis it became apparent that the city of Umeå is characterized by distinct spatial 

patterns of crime in certain cases. In this sense several assumptions postulated by other research-

ers in the past applied also for the case of Umeå and indicated that characteristics regarding the 

built environment but also the type of human activities in those areas are able to influence the 

distribution of crime. The district of Centrala Stan, which was most heavily impacted by crime 

during the investigation period, can thereby be seen as a prime example, although a rather fore-

seeable one. Due to the high level of human activity and interaction in this part of the city, the 

possibilities of committing a crime respectively being victimized are substantially higher than in 

other areas of Umeå. Contributing to this situation is, as already Ceccato (2009) mentioned, the 

higher vulnerability due to the transport hub function, the high amount of commercial businesses 

but also the distinctive entertainment and nightlife activities in this part of the city. This assump-

tion can be supported by the routine activity theory by Cohen & Felson (1979), which presup-

poses that the contemporaneous encounter of a potential offender and victim as well as the ab-

sence of a capable guardian is necessary to commit a crime, thus the higher activity in this area is 

increasing the possibilities for such an encounter.  

Other crime hotspot districts are also exhibiting certain land-use related, socioeconomic and de-

mographic characteristics, which could serve as reasons why crime is overrepresented in those 

areas. The high share of crime in Ålidhem could on the one hand be explained by the assump-

tions of Stucky & Ottensmann (2009), who were connecting especially suburban residential areas 

with a high building and population density to higher rates of crime. Furthermore, the district of 

Ålidhem as well as the campus area, are one of the few neighbourhoods in the city, apart from 

Centrala Stan, which possess possibilities for nightlife activities and are as a result also attracting 

people from other city parts during the night time. Apart from aspects concerning the building 

and environmental design in Ålidhem, which are going to be deeper discussed in the following 

chapter, the higher amount of criminality in this area could be traced back to assumptions of the 

social disorganisation theory, which mentions especially the factors of low economic status and 

high residential mobility as influential factors on crime (Sampson & Groves, 1989). Ålidhem as a 

neighbourhood is strongly characterized by its student population and has in this sense one of 

the lowest household incomes in Umeå as well as a high residential mobility due to the time of 

residence limited to the period of study. Those determinants are able to contribute to a situation 

in which it is difficult to establish a sense of social cohesion and collective bonds between the 
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residents. In regard to that issues arise to create a proper working social structure in order to en-

courage legitimate demeanour and self control, thus a natural system to deter illegal activities.  

Furthermore, it became apparent in the course of the analysis that especially areas with a rather 

low building density and with sole residential function are less often characterized as crime 

hotspots. It can be assumed that lower rates of activity and the diminished amount of non-

residents visiting this area could have an influence on the rather low crime rates, also behind the 

background of lacking possibilities to commit a crime based on the routine activity theory.  

Regarding the temporal facet of crime in Umeå it was observable that during the summer months 

the amount crime incidents is rising. The most applicable explanation for this temporal pattern 

could be, as Ceccato (2012) postulated, the better opportunities for committing crime during the 

warmer and brighter seasons when people spent a larger amount of time outdoors. In this sense 

the possibilities of an encounter between victim and offender are logically higher if the amount of 

people being active outdoors is higher. This assumption could also be validated by the time of 

the day most of the crimes are happening. The majority of incidents are registered from 4 pm to 

2 am, thus periods when most of the people are not occupied with participating in the labour 

market but instead engaging in leisure and recreational activities. The fact that most of the crimes 

are happening on Fridays and Saturdays, thus days with an increased rate of people pursuing 

nightlife activities often combined with alcohol consumption, is furthermore contributing to the 

assumption that the routine activity theory to some extent can explain the temporal patterns of 

crime in Umeå and Ålidhemsområdet.   

 

6.2  SWOT Assessment of CPTED Characteristics in Ålidhem 

As already mentioned in the previous chapter, certain indicators found in classical criminology as 

well as previous studies were able to explain the overrepresentation of crime in Ålidhem to some 

extent. Nevertheless, especially the field observation made it possible to evaluate the building 

design and the neighbourhood structure in terms of crime prevention standards. The environ-

mental design of Ålidhem contains thereby serious flaws concerning certain CPTED principles, 

but also several positive aspects were detectable, implying a range of possible measures for the 

future. In order to give a comprehensive overview and a base for discussion, the outcome of the 

observation was compiled and filtered with the help of a SWOT analysis in order to assess the 

strengths, weaknesses, opportunities and threats regarding the CPTED functionality of Ålidhem 

(see tab. 5 at the end of the chapter).  
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Strengths 

In terms of CPTED, Ålidhem is already profiting from a suitable building layout, which is in a lot 

of cases contributing to natural surveillance. All of the buildings are oriented towards each other 

and the majority of the buildings are equipped with windows towards the streets, which fulfil the 

function to observe the public directly from the private living space. This is not only contributing 

to a feeling of safety due to constant passive observation but also increasing the chances of dis-

couraging potential offenders due to the increasing risk of detection and intervention by the resi-

dents. Still, some blocks especially on main routes are lacking the feature of passive observation 

from residential buildings. On the other hand, these areas have a natural surveillance advantage 

due to the rather high pedestrian frequency.  

A great advantage of Ålidhem regarding CPTED is furthermore the smart and generous place-

ment of playgrounds and picnic areas at central spots, which experience surveillance from adja-

cent buildings, not only increasing the safety for children, as one of the most vulnerable members 

of the society, but also deterring misuse of those locations as gathering points for alcohol or drug 

abuse. The great amount of recreational areas is thereby positively contributing to social cohesion 

and interaction and at the same time strengthening natural surveillance and deterring criminal 

behaviour by enhancing the sphere of territoriality to public and semi-public areas. 

Since target hardening measures are carefully considered in Sweden, the prudent use of such in 

Ålidhem is not surprising but should positively emphasized. Instead of applying highly visible 

measures for access restriction and crime deterrence, which can easily lead to issues of image de-

cay, contributing to a perception that the neighbourhood is not save and establishing a fortress 

mentality, unobtrusive physical installations such as keyless door locks were frequently used. 

Other suitable tools such as alarm systems for residential buildings were not regularly applied but 

this can be explained by the sole existence of multi-dwelling buildings within the area of observa-

tion and a mainly tenant based ownership structure. In the Swedish case these housing arrange-

ments exhibit regularly less private investments into security systems, which Da Costa & Ceccato 

(2015) already verified for the case of Stockholm. 
 

Weaknesses 

Despite several positive aspects, Ålidhem is characterized by a range of weak spots regarding 

CPTED. The field observation revealed the neighbourhood’s limitation for certain design related 

crime prevention measures, caused by the dense building structure of uniform multi-dwelling 

buildings. This means the preconditions to apply some principles are weak or opportunities to 

mend existing flaws subsequently are just existing to a certain degree. The former issue concerns 
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especially the principle of territoriality. Due to the primary tenant based ownership structure, the 

multi-dwelling buildings and most often the absence of private or semi-private outdoor areas (e.g. 

gardens, courtyards), the possibilities to develop a distinctive sense of ownership and to convey 

that somebody is taking responsibility over a certain area are fairly restricted. In this sense the 

demarcation of property is often vague and the establishment of territoriality proves to be com-

plicated. Still, opportunities for marking boundaries in front of the buildings (e.g. vegetational 

barriers, different environmental cues), as a helping tool to create ownership and to identify po-

tential intruders more easily, are existing but just randomly and not frequently used in Ålidhem. 

Furthermore, areas with weak natural surveillance such as building entrances in underpasses or 

crooked and unclear entrances to certain neighbourhood blocks are difficult to improve, since 

this would involve the change of the entire building structure. These weak spots can be seen as 

rather problematic from a CPTED perspective. Not only are those contributing to a feeling of 

unsafety but the possibilities to commit a crime without any observer (who could serve as a po-

tential guardian) are substantially enhanced. Another negative aspect of Ålidhem is the often un-

clear path network in combination with the weak signage, which makes it difficult for the resi-

dents, but especially for other persons not familiar with the neighbourhood, to navigate and to 

keep orientation. All those problems of disorientation are from a criminological perspective con-

tributing to a feeling of insecurity and minimizing the confidence of moving within the neigh-

bourhood. Even in the case of crime emergency the aspect of orientation and way-finding is cru-

cial to guarantee that the (potential) victim has the opportunity to find a proper escape route easi-

ly and immediately.  

Other main disadvantages or weaknesses are not per se connected to the building structure but 

rather to aspects of design, maintenance and seasonal challenges. Due to the functionalistic archi-

tectural design with its uniformity and the lack of details and individuality, the neighbourhood 

can be perceived as rather unpleasant, even though it has to be considered that this lies to some 

extent in the eye of the beholder. Another disadvantage are areas of fallow land and the huge 

amount of sealed surfaces, which are from an aesthetical sense not perceived as inviting and 

could be used in a better way as spots for recreation or leisure. From a criminological perspective, 

this situation doesn’t have to be regarded as problematic but especially in combination with weak 

maintenance, such as the problem of litter and signs of vandalism of private property (esp. bicy-

cles), the neighbourhood conveys an unpleasant image and the public space runs the risk of being 

avoided. Finally losing its function as a place of interaction and being therefore more vulnerable 

for criminality (see ‘threats’). As already mentioned within the section about strengths, a lot of ac-

tivity generators are contributing to natural surveillance and social cohesion. Still, those spots are 

generally not usable or utilized during the winter period. Alternatives to use the public space 
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more actively during the colder seasons are thereby rare. Nevertheless, this is not just an issue in 

Ålidhem but most of the urban spaces in northern Scandinavia are affected by this situation. In-

spiration of how to use public spaces more actively during the winter period is provided by the 

‘Green, Blue and White Structure Plan’ of the even further north located city of Gällivare (Gällivare 

Kommun, 2016). In this sense snow is considered as a central part of the urban environment and 

gives the opportunity to use it as a design element to create new opportunities for local recreation 

and leisure for example by creating artificial snow-hills as playground spots for children or by 

establishing cross-country skiing tracks next to the pedestrian routes. Consequently, this weak-

ness can also be seen as a future opportunity. 
 

Opportunities 

A strength but especially an opportunity in Umeå is the official awareness that factors such as 

cleanliness, the clearance of vandalism damages and adequate lighting are essential to guarantee a 

save and liveable environment. In this sense the action program ‘Ett rent och tryggt Umeå’ (A clean 

and save Umeå), is already addressing problems of vandalism, pollution and the effectiveness and 

necessity of adequate lighting and is offering a set of targeted measures. In contrast to to many 

other Swedish cities, Umeå officially shows that these issues are on the agenda and of im-

portance. Contributing to this is the opportunity to report and map unsafe and safe places online 

or via app. This can be seen as a cornerstone to raise awareness and to incorporate the popula-

tion in the process to create a save environment. These first attempts are creating a good starting 

point for tackling crime through environmental design and are offering possibilities to expand the 

set of aspects for an even more comprehensive action program in the future. Those strategies 

give also the opportunity to consequently integrate aspects of CPTED into future comprehensive 

and zoning plans, which would facilitate the application of crime prevention measures on future 

infrastructure projects and provide better opportunities to apply those in already existing neigh-

bourhoods. 

Within this study it became furthermore apparent that especially the northern parts of Ålidhem, 

with students as the major population group, are characterised by littering or social incivilities. It 

may well be assumed that a certain lack of self-regulatory mechanisms within the student popula-

tion are existing, thus criminal behaviour or incivilities such as drunkenness in public, pollution 

or vandalism are passing unnoticed or are passively tolerated. A great opportunity to solve this 

problem in a natural way could be to break up the clustering of the student population and in-

stead to establish a better social mix for example by offering a higher amount of family-adjusted 

apartments in the student blocks. In such a socially mixed neighbourhood, certain behaviour 
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would not be tolerated and older members of the society could act as guardians, which insist on 

complying with rules and uphold standards of civility.  

Furthermore, opportunities are existing to eliminate certain flaws regarding CPTED rather cost-

efficiently and quickly without strong interferences with the existing building structure. Examples 

therefor could be the establishment of consisting and adequate signage within the neighbour-

hood, not just by attaching street names at the building facades but also with better positioned 

overview maps in order to achieve better orientation. Moreover, it could be considered to cordon 

of or seal crooked and unsafe side entrances to neighbourhoods such as at Fysikgränd or at least 

install light sources at those critical spots. Since certain blocks were already upgraded with better 

illuminating and cost-efficient LED-lanterns, this development should also be pursued for the 

remaining areas in the district. Another operation, which could serve as prospect to minimize the 

risk of crime is the installation of CCTV around Ålidhem Centrum, as a local hotspot for crimi-

nal incidents. This would not only have a deterrence potential but could also facilitate the perse-

cution of offenders.  
 

Threats 

Especially the situation of lacking maintenance and the rather unpleasant neighbourhood envi-

ronment can be considered as a threat. Some parts of Ålidhem, specifically the northern part, 

already possess a rather weak reputation and problems of littering and partly vandalism are even 

more hampering the image of this neighbourhood. Problematic in particular are the effects on 

the residents’ relation to their own living environment. An area characterized by pollution and 

neglect is first of all often not perceived as safe and is furthermore reducing the residents’ desire 

to spend time in the public space. In this case the failure to restore the initial image of an area, 

which is impacted by vandalism and pollution, can lead to a downwards spiral, finally resulting in 

abandoned public spaces with no social control and a rising vulnerability for crime. Nevertheless, 

the situation in Ålidhem is still far from initiating a process such as described in the ‘broken win-

dows’ theory but still this kind of threat has to be considered seriously.  

Another issue, threatening the implementability, is the conflict between necessary CPTED ad-

justments and cost efficiency. Applying CPTED standards and upgrading existing neighbour-

hoods can be regarded as a rather cost intensive procedure, often coming into conflict with the 

already limited budget of the public sector. Especially an upgrade from the older lighting systems 

to modern LED-systems as well as the installation of lanterns at critical spots could have a posi-

tive impact on natural surveillance and the perception of safety in Ålidhem. Still the feasibility of 

those adjustments could be difficult due to financial reasons even though it has to be considered 
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that in the long run a comprehensive change to modern lighting facilities could save money and 

energy. The problem of financing applies also for actions, which contain extensive changes of the 

building structure, especially concerning other aspects of surveillance and territoriality. 

After analysing the spatial and temporal patterns of crime in Umeå the impact of activity also has 

to be discussed from a different angle. While in theory higher activity in the public space is con-

tributing to safety due to better natural surveillance and social cohesion, the results of the analysis 

link higher rates of crime to daily and seasonal periods with increased activity. In this sense en-

hancing the amount of activity generators or mixing residential with commercial land-use could 

have a contradictory effect and not lead to the results originally intended. Even though it would 

create a more vibrant and active environment, the risk exists that this development could en-

hance the possibilities for criminality in Ålidhem according to the routine activity theory. 

Important to mention regarding this analysis are difficulties to assess if the higher amount of 

criminality in Ålidhem is connected to flaws regarding CPTED principles. In the course of the 

observation it was not always possible to connect accumulations of crimes to certain aspects re-

garding the built environment. In this sense the effectiveness and impact of CPTED standards is 

not quantifiable. This underlines the importance that CPTED should never be regarded as a 

standalone tool to explain or prevent crime and that factors related to socioeconomic or demo-

graphic aspects have to be taken into account too. Furthermore, it has to be considered that large 

parts of Ålidhem have been created in an era in which CPTED was neither established nor con-

sidered in planning processes. Flaws regarding the street pattern or the design of residential build-

ings can be explained by the unawareness of planners and architects at that time.  

 

 

Tab. 5: SWOT analysis regarding CPTED for Ålidhem (Source: own table) 

Strengths Weaknesses 

§ Good equipment with activity generators such as 
playgrounds and picnic areas at suitable and easy 
observable locations. 

§ In general, good initial building layout for proper 
surveillance plus deliberate use of transparent de-
sign features.  

§ Use of target hardening on a reasonable level. 

§ Dense building structure of multi-dwelling buildings 
doesn’t allow substantial changes and adjustments 
regarding building design and layout (esp. concern-
ing surveillance, territoriality). 

§ Unclear path network combined with weak signage 
contributing to disorientation. 

§ Monotone and weak aesthetical design hampering 
image and attractiveness to use the public space 
more actively. 

§ Lack of maintenance regarding garbage disposal in 
public space and lighting installations.  

§ Limited possibilities for creating activity in the dark 
and cold winter season. 
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Opportunities  
 

Threats  

§ Building up on already existing guidelines and 
approaches of how to use CPTED in Umeå.  

§ Possibilities of creating a better social mix in order 
to provide better guardianship to delimit incivili-
ties.  

§ Cost efficient possibilities of enhancing better 
access control (e.g. signage, cordoning off unsafe 
side entrances) and surveillance (e.g. gradual up-
grade of lighting systems). 

§ Implementation of CCTV at Ålidhem Centrum to 
increase the inhibition threshold of committing a 
crime. 

§ Using fallow land more efficiently as activity gen-
erators and spots for recreation. 

§ Threat of a ‘broken window’ development due to 
maintenance flaws – Decreasing image.  

§ Conflict between cost efficiency and suitable 
CPTED measures (e.g. lighting). 

§ Ambiguity if higher activity actually leads to more 
crime possibilities. 

 

 

6.3 Critical Review of this Study 

As already mentioned in the chapter ‘methodology’, several obstacles occurred within the course 

of this study. One general problem is the incompleteness of data, which is not covering all of the 

relevant public crimes (e.g. rape), as well as the geocoding of street based geographical data into 

coordinates. In order to conduct a more holistic approach it would be preferable to use the 

whole set of potential crimes happening in public space, but still the minor distortions regarding 

the spatial accuracy are not solvable due to the police’s current reporting system. Problematic in 

this sense is the exclusion of areas where the coordinates couldn’t be assigned correctly (mostly 

recreational areas around Nydalasjön). These locations could potentially be in need of receiving 

special CPTED attention, also with respect to the high human activity at these locations, but the 

imprecise data restricts a proper integration of those incidents. Observations with unsuitable lo-

cation information are thereby not part of the statistical dataset, which also affects the overall 

numbers of crime for the period of investigation. Still, due to the police system’s flaws regarding 

geocoding of locations without linkage to street numbers, an inclusion of those incidents would 

distort the hotspot analysis and would not provide deeper insight which exact spots are impacted 

by crime. Another statistical limitation is the inaccessibility for socioeconomic and demographic 

data on a smaller scale, which would allow the implementation of further statistical analyses (e.g. 

spatial regressions) regarding other factors apart from the building environment, which could 

have an influence on spatial and temporal crime patterns in Umeå. Due to the limitations regard-

ing time and effort of a master thesis it was not possible to analyse certain crime types in depth, 

but especially this could contribute to a deeper understanding of how time and space is impacting 

the distribution of criminality. All those aspects could be covered in future research combined 
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with access to spatially more precise data for socioeconomic variables. In addition, it has to be 

kept in mind that that the field observation is susceptible to discrepancies. On the one hand the 

observation could have been influenced by the researcher’s personal perception regarding certain 

CPTED factors and the aesthetic of the neighbourhood, especially since the author himself lived 

in the neighbourhood a considerable time. In this sense the value and explanatory power of this 

work could be enhanced with the engagement of additional unbiased researchers in the field 

work. Furthermore, the manifestation of factors such as image and maintenance as well as activi-

ty support are differing widely within the course of the year and a separate analysis during the 

summer time could refine the outcome of the field work. More detailed information about 

planned or already conducted CPTED measures by the city planning department or housing in-

stitutions, could furthermore contribute to a more holistic analysis. 

In general, it has to be said that the evaluation of CPTED on already existing neighbourhoods 

hasn’t been used that often within research and the assessment can be rather subjective. In addi-

tion, it has to be considered that possible applications of certain CPTED measures are widely 

differing in their extent depending on laws (e.g. building laws, privacy laws) and the basic pre-

conditions regarding equality and social cohesion in a country or city (e.g. segregation, ethnical 

discrimination). In this sense, comparing measures and implication of CPTED across different 

countries could be misleading. Not all the measures applied for example in the US are also effec-

tive and operative in Scandinavian countries, as for instance the heavy use of target hardening 

measures in North America or CCTV in the UK.  

 

7 Conclusion 

Criminality can be seen as a harming factor for urban sustainability, not only negatively influenc-

ing life quality and representing a security problem but affecting daily patterns of behaviour by 

activating mechanisms of fear within society. Public spaces intended for social interaction, liveli-

ness and community building run into danger of being avoided. In this sense, the analysis con-

tributed to a deeper understanding of spatial and temporal crime patterns on local level in order 

to assess areas of concern. From a planning perspective it offers the possibility to evaluate if and 

how the building structure and neighbourhood design is set up after principles, which can help to 

deter and prevent criminal actions and at the same time contribute to a more sustainable, active 

and liveable urban environment. 

Umeå displays rather clear patterns of higher crime activity, assigned to seasonal, weakly and daily 

periods, which are connected to higher outdoor activity due to a warmer climate during the 
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summer months or predominantly work-free days and daytimes. Also from a spatial perspective 

certain patterns are detectable with a higher vulnerability of neighbourhoods characterised by 

higher activity such as shopping areas or neighbourhoods with nightlife and transport hub func-

tions, and in general neighbourhoods with a higher building density. Activity can in this regard be 

seen as a key factor for generating criminal behaviour due to the higher possibilities and oppor-

tunities of committing a crime, but also other socioeconomic factors are influencing this situa-

tion. 

Nevertheless, it is difficult to assess to which extent the characteristics of the building environ-

ment are contributing to crime but especially the situation in Ålidhem suggests a certain im-

portance of this factor. Northern Ålidhem, characterised as a significant crime hotspot for all 

analysed years, exhibits thereby certain flaws in its building design, which could contribute to the 

comparably high criminal activity in this neighbourhood. The disorientating building layout and 

the difficulties in establishing a sense of ownership and care are negatively impacting the possibil-

ities for crime prevention from a planning perspective. Still it has to be kept in mind that 

Ålidhem has also its strengths by providing safe locations for activity and predominantly good 

opportunities for natural surveillance. Furthermore, many opportunities are existing to fix certain 

flaws cost-effectively and in the near-term. It also became apparent that most of the CPTED 

principles are influencing and linked to each other, which underlines the importance of a holistic 

strategy to solve these issues.  

Overall, it has to be mentioned that Umeå and Ålidhem can be seen as rather safe environments. 

Most of the crimes are property crimes and especially the occurrence of serious crimes such as 

assault and robbery are less frequently observable. The findings of this report can contribute to 

lay a stronger focus on areas with higher crime vulnerability in order to devote special attention 

to them in regards to planning and design. Moreover, this study provides insight to which extent 

the urban design in Ålidhem is geared to crime prevention and offers several solution proposals 

of how to design and modify the district in terms of public safety. In this sense the study can be 

regarded as supportive tool to make Umeå a safer and more liveable place for the future.  

 

 

 

 

 

 



References  |  65 
 

 

8 References 

Allen, G., & Derr, R. (2015). Threat Assessment and Risk Analysis - An Applied Approach. Oxford: Butterworth-
Heinemann. 

Andresen, M. A., Brantingham, P. J., & Kinney, J. B. (2016). Classics in environmental criminology. London: CRC Press. 

Armborst, A. (2012). Overview of relevant process models, indicators and methods for urban security en- hancement – How to be 
secure? Soesterberg: Be Secure. 

Atlas, R. (1990). Offensible space – law and order obstruction through environmental design. Proceedings of the Human 

Factors and Ergonomics Society Annual Meeting 34(7), 570–574.  

Bakas, J. A. (2011). Crime Prevention Through Environmental Design (CPTED) An Analysis of Vancouver’s Nanaimo & Ren-
frew SkyTrain Stations. Burnaby: American Military University & British Columbia Institute of Technology. 

Boverket (Ed.). (2010). Jämställdhet på dagordningen – Planera för ett tryggt och jämställt samhälle. Karlskrona: Boverket. 

Brå (Ed.). (2011). Hot spots för brott i sex svenska städer - En studie av förutsättningarna för platsbaserat polisiärt arbete i Sverige. 
Stockholm: Brottsförebyggande Rådet. 

Brå (Ed.). (2016). Klassificering av brott - Anvisningar och regler - Version 4.1. Stockholm: Brottsförebyggande Rådet. 

Brå. (2017a). Anmälda Brott - Hela Landet 1975 - 2014. Retrieved from 
http://statistik.bra.se/solwebb/action/anmalda/urval/sok 

Brå. (2017b). Nationella Tryggethsundersökningen 2016 - Om Utsatthet, Otrygghet och Förtroende. Stockholm: Brottsföreby-
ggande Rådet. 

Braithwaite, J. (1975). Population growth and crime. Australian & New Zealand Journal of Criminology, 8(1), 57–60. 

Brown, R. (2014). Seeing is believing? experiences of using systematic social observation as an evaluation method. 
International Journal of Learning in Social Contexts, 14(2014), 82–95. 

Burgess, M. (2011). Understanding crime hotspot maps. Sydney: New South Wales Bureau of Crime Statistics and Re-
search. 

Casteel, C., & Peek-Asa, C. (2000). Effectiveness of Crime Prevention Through Environmental Design (CPTED) in 
Reducing Robberies. American Journal of Preventive Medicine, 18(4), 99–115. 

Ceccato, V. (2009). Crime in a City in Transition: The Case of Tallinn, Estonia. Urban Studies, 46(8), 1611–1638. 

Ceccato, V. (Ed.). (2012). The Urban Fabric of Crime and Fear. Dordrecht: Springer Netherlands. 

Ceccato, V., & Dolmen, L. (2011). Crime in rural Sweden. Applied Geography, 31(1), 119–135. 

Ceccato, V., & Haining, R. (2004). Crime in border regions: The Scandinavian case of Öresund, 1998–2001. Annals of 
the Association of American Geographers, 94(4), 807–826. 

CEN (Ed.). (2007). CEN/TC 325 - Crime prevention through building, facility and area design. Brussels: European Commit-
tee for Standardization. 

Chainey, S. P. (2013). Examining the influence of cell size and bandwidth size on kernel density estimation crime 
hotspot maps for predicting spatial patterns of crime. Bulletin of the Geographical Society of Liege, 60, 7–19. 

Chainey, S., & Ratcliffe, J. (2005). GIS and Crime Mapping. Chichester: Wiley. 

Cohen, L. E., & Felson, M. (1979). Social Change and Crime Rate Trends: A Routine Activity Approach. American 
Sociological Review, 44(4), 588–608. 

Cozens, P. (2007). Planning, crime and urban sustainability. WIT Transactions on Ecology and the Environment, (102), 
187–196. 

 



66  |  References 
 

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

Cozens, P. M. (2011). Urban Planning and Environmental Criminology: Towards a New Perspective for Safer Cities. 
Planning Practice and Research, 26(4), 481–508. 

Cozens, P. M., Saville, G., & Hillier, D. (2005). Crime prevention through environmental design (CPTED): a review 
and modern bibliography. Property Management, 23(5), 328–356. 

Cozens, P., & Melenhorst, P. (2014). Exploring community perceptions of crime and crime prevention through envi-
ronmental design (CPTED) in Botswana. In E. Millie, Papers from the British Criminology Conference (pp. 65–83). 
London: British Society of Criminology. 

Cozens, P., Neale, R., Hillier, D., & Whitaker, J. (2004). Tackling crime and fear of crime while waiting at Britain’s 
railway stations. Journal of Public Transportation, 7(3), 23–41. 

Crowe, T. (2000). Crime Prevention Through Environmental Design: Applications of Architectural Design and Space Management 
Concepts. London: Butterworth-Heinemann. 

Crowe, T. (2013). Crime Prevention through Environmental Design. Oxford: Butterworth-Heinemann. 

Curtis, A. (2005). Geographic Information Systems and Public Health: Eliminating Perinatal Disparity. London: IRM Press. 

Da Costa, B., & Ceccato, V. (2015). Assessing the adoption of household safety protection (HSP) in Stockholm, 
Sweden. Crime Science, 4(1), 1–12. 

Donnelly, P. G. (2010). Newman, Oscar: Defensible Space Theory. Dayton: University of Dayton Press. 

Du Plessis, C. (1999). The Links Between Crime Prevention and Sustainable Development. Open House International, 
24(1), 33–40. 

Eck, J., Chainey, S., Cameron, J., & Wilson, R. (2005). Mapping crime: Understanding hotspots. Washington: U.S. Depart-
ment of Justice. 

Ekblom, P. (2011). Deconstructing CPTED… and Reconstructing it for Practice, Knowledge Management and 
Research. European Journal on Criminal Policy and Research, 17(1), 7–28. 

ESRI. (2017a). ArcGIS Tool Reference - How Create Space Time Cube Works. Retrieved from 
http://desktop.arcgis.com/en/arcmap/10.3/tools/space-time-pattern-mining-
toolbox/learnmorecreatecube.htm#ESRI_SECTION1_F1EA94A3BA8940E0B56AB08A302D1C08 

ESRI. (2017b). ArcGIS Tool Reference - How Emerging Hotspot Analysis Works. Retrieved from 
http://pro.arcgis.com/en/pro-app/tool-reference/space-time-pattern-mining/learnmoreemerging.htm 

ESRI. (2017c). ArcGIS Tool Reference - Multi-Distance Spatial Cluster Analysis Ripley’s K Function. Retrieved 
from http://desktop.arcgis.com/en/arcmap/10.3/tools/spatial-statistics-toolbox/multi-distance-spatial-
cluster-analysis.htm 

ESRI. (2017d). ArcGIS Tool Reference - Optimized Hotspot Analysis. Retrieved from 
http://pro.arcgis.com/en/pro-app/tool-reference/spatial-statistics/optimized-hot-spot-analysis.htm 

Evans, D. J. (1992). Left realism and the spatial study of crime. In D. J. Evans, N. R. Fyfe, & D. T. Herbert, Crime, 
Policing and Place: Essays in Environmental Criminology (pp. 35–59). London: Routledge. 

Evans, D. J., Herbert, D. T., & Fyfe, N. R. (1992). Crime, policing and place essays in environmental criminology. London: 
Routledge. 

Franke, A. (2017). Umeå - Solens upp- och nedgånger år 2017. Retrieved from 
http://www.astroinfo.se/pdftabeller/sunrisesunset/sunmoon_table.php?place=Umea&year=2017&param=1
&language=s 

Gällivare Kommun (Ed.). (2016). Grön-, Blå- och Vitstrukturplan Gällivare. Gällivare: Gällivare Kommun. 

Gardiner, R. (1978). Design for Safe Neighborhoods—The Environmental Security Planning and Design Process. Washington: 
National Institute of Law Enforcement - United States. 



References  |  67 
 

 

Garofalo, J. (1979). Victimization and the fear of crime. Journal of Research in Crime and Delinquency, 16(1), 80–97. 

Gerber, M. M., Hirtenlehner, H., & Jackson, J. (2010). Insecurities about crime in Germany, Austria and Switzerland: 
A review of research findings. European Journal of Criminology, 7(2), 141–157. 

Gibson, V., & Johnson, D. (2016). CPTED, but not as we know it: Investigating the conflict of frameworks and 
terminology in crime prevention through environmental design. Security Journal, 29(2), 256–275. 

Gill, C., Vitter, Z., & Weisburd, D. (2015). A Guide for Crime Analysts - Identifying Hot Spots of Juvenile Offending. Wash-
ington: Office of Community Oriented Policing Services. 

Glaeser, E. L., & Sacerdote, B. (1999). Why is There More Crime in Cities? Journal of Political Economy, 107(6), 225–
258. 

Graham, K., & Homel, R. (2012). Raising the bar. London: Routledge. 

Grönlund, B. (2011). Is Hammarby Sjöstad a Model Case? Crime Prevention Through Environmental Design in 
Stockholm, Sweden. In V. Ceccato (Ed.), The Urban Fabric of Crime and Fear (pp. 283–310). Dordrecht: Springer 
Netherlands. 

Grönlund, B. (2013). Scandinavian CPTED - A Dilemma of Happy Welfare State or more a General One. Presented at the 
ICA International Conference, Calgary. Retrieved from 
http://www.cpted.net/Resources/Documents/ICAConf/2013/Scandinavian%20CPTED_revised19-08-
2013.pdf 

Guerry, A. (1833). Essai sur la Statistique Morale de la France avec Cartes. Paris: Crochard. 

Ha, T., Oh, G.-S., & Park, H.-H. (2015). Comparative analysis of Defensible Space in CPTED housing and non-
CPTED housing. International Journal of Law, Crime and Justice, 43(4), 496–511. 

Hart, T., & Zandbergen, P. (2014). Kernel density estimation and hotspot mapping: Examining the influence of 
interpolation method, grid cell size, and bandwidth on crime forecasting. Policing: An International Journal of Police 
Strategies & Management, 37(2), 305–323. 

Hedayati Marzbali, M., Abdullah, A., Razak, N. A., & Maghsoodi Tilaki, M. J. (2012). The influence of crime preven-
tion through environmental design on victimisation and fear of crime. Journal of Environmental Psychology, 32(2), 
79–88. 

Hedman, E. (1976). Fysisk miljö och socialt liv - en inblick i hur samhället återspeglar sig i ett bostadsområde i Umeå. Stockholm: 
Statens Råd för Byggnadsforskning. 

Heywood, I., Cornelius, S., & Carver, S. (1998). An introduction to geographical information systems. New York: Addison 
Wesley Longman. 

Hollis-Peel, M. E., & Welsh, B. C. (2014). What makes a guardian capable? A test of guardianship in action. Security 
Journal, 27(3), 320–337. 

Iqbal, A., & Ceccato, V. (2016). Is CPTED Useful to Guide the Inventory of Safety in Parks? A Study Case in 
Stockholm, Sweden. International Criminal Justice Review, 26(2), 150–168.  

Jacobs, J. (1961). The Death and Life of Great American Cities. New York: Random House. 

Jeffery, C. R. (1971). Crime prevention through environmental design. Beverly Hills: Sage. 

Kajalo, S., & Lindblom, A. (2010). The perceived effectiveness of surveillance in reducing crime at shopping centers 
in Finland. Property Management, 28(1), 47–59. 

Karppi, I., Kokkonen, M., & Lähteenmäki-Smith, K. (2001). SWOT-analysis as a basis for regional strategies. Stockholm: 
Nordregio. 

Kasperzak, T. (2000). Stadtstruktur, Kriminalitätsbelastung und Verbrechensfurcht. Holzkirchen: Felix Verlag. 

Khiabani, M. F., & Amoie, R. (2014). Identifying Urban Indefensible Spaces and Proposing a Design-Oriented Solu-
tion using the Principles of the Approach (CPTED); Case Study on Bagh Shater Neighborhood of Tehran, 
Iran. Journal of Civil Engineering and Urbanism, 4(2014), 65–73. 



68  |  References 
 

Kube, E. (1988). Städtebau, Wohnungsarchitektur und Kriminalität - Prävention statt Reaktion. Heidelberg: Kriminalistik-
Wissenschaft und Praxis. 

Kubrin, C. E., & Weitzer, R. (2003). Retaliatory Homicide: Concentrated Disadvantage and Neighborhood Culture. 
Social Problems, 50(2), 157–180. 

Lantmäteriet. (2006). Umeå Centralort - Stadsdelsområden. Umeå: Lantmäteriet. Retrieved from 
http://www.umea.se/download/18.6fc67445145731a4464371/1398149625539/Stadsdelsomraden_A3.pdf 

Lee, J., Park, S., & Jung, S. (2016). Effect of Crime Prevention through Environmental Design (CPTED) Measures 
on Active Living and Fear of Crime. Sustainability, 8(9), 872. 

Lidskog, R., & Persson, M. (2012). Community Safety Policies in Sweden. A Policy Change in Crime Control Strate-
gies? International Journal of Public Administration, 35(5), 293–302. 

Mair, J. S., & Mair, M. (2003). Violence Prevention and Control Through Environmental Modifications. Annual Re-
view of Public Health, 24(1), 209–225. 

Matijosaitiene, I. (2016). Combination of CPTED and space syntax for the analysis of crime. Property Management, 
15(1), 49–62. 

Matijosaitiene, I., & Dambriunas, M. (2015). Possibilities of Application of Crime Prevention through Environmen-
tal Design (CPTED) in Lithuanian Commercial Objects. European Scientific Journal, 11(10), 11–20. 

Mayhew, P. (1979). Defensible Space: The Current Status of a Crime Prevention Theory. Howard Journal of Criminal 
Justice, 18(3), 150–159. 

McCormick, J. G., & Holland, S. M. (2015). Strategies in use to reduce incivilities, provide security and reduce crime 
in urban parks. Security Journal, 28(4), 374–391. 

McShane, M. (1997). An Introduction to Criminological Theory. New York: Routledge. 

Minnery, J., & Lim, B. (2011). Measuring crime prevention through environmental design. Journal of Architectural and 
Planning Research, 22(4), 330–341. 

Moffatt, R. E. (1983). Crime Prevention Through Environmental Design - A Management Perspective. Canadian 
Journal of Criminology, 25(1), 19–31. 

Montoya, L., Junger, M., & Ongena, Y. (2016). The relation between residential property and its surroundings and 
day-and night-time residential burglary. Environment and Behavior, 48(4), 515–549. 

Morgan, A., Boxall, H., Lindeman, K., & Anderson, J. (2014). Effective crime prevention interventions for implementation by 
local government. Canberra: Australian Institute of Criminology. 

Newman, O. (1972). Defensible space - Crime prevention through urban design. New York: Collier Books. 

Newman, O. (1976). Design Guidelines for Creating Defensible Space. Washington: National Institute of Law Enforcement 
and Criminal Justice. 

Oc, T., & Tiesdell, S. (1999). The Fortress, the panoptic, the regulatory and the animated: planning and urban design 
approaches to safer city centres. Landscape Research, 24(3), 265–286. 

Palm, C. (2013). Att bygga bort brott: Samverkan, trygghetsskapande planering och Uppsala resecentrum. Uppsala: Uppsala Uni-
versitet. 

Phipps, A. G., & Horrobin, B. A. (2014). Measuring Exterior Safety of Canadian Residential Neighbourhoods. Jour-
nal of Building Construction and Planning Research, 2(2), 132–149. 

Piquero, A. R., & Weisburd, D. (Eds.). (2010). Handbook of Quantitative Criminology. New York, NY: Springer New 
York. 

Poyner, B. (1983). Designing against Crime: Beyond Defensible Space. London: Butterworth-Heinemann. 

Poyner, B., & Webb, B. (1991). Crime Free Housing. London: Butterworths-Architecture. 

Quetelet, A. (1835). Sur L’homme et le Development de ses Facultes; Essai de Physique Sociale. Paris: Bachelier. 



References  |  69 
 

 

Räddningsverket (Ed.). (2008). Riskhantering i översiktsplaner: en vägledning för kommuner och länsstyrelser. Karlstad: 
Räddningsverket. 

Radil, S. (2016). Spatial Analysis of Crime. In B. Huebner & T. Bynum, The Handbook of Measurement Issues in Criminol-
ogy and Criminal Justice (pp. 535–554). Oxford: Wiley Blackwell. 

Redland City Council (Ed.). (2016). Redlands Planning Scheme 7.1. Redland: Redland City Council. 

Reynald, D. M. (2009). Guardianship in action - Developing a new tool for measurement. Crime Prevention and Com-
munity Safety - An International Journal, 11(1), 1–20. 

Reynald, D. M. (2011a). Guarding Against Crime: Measuring Guardianship Within Routine Activity Theory. Routledge. 

Reynald, D. M. (2011b). Translating CPTED into Crime Preventive Action: A Critical Examination of CPTED as a 
Tool for Active Guardianship. European Journal on Criminal Policy and Research, 17(1), 69–81. 

Reynald, D. M. (2015). Environmental design and crime events. Journal of Contemporary Criminal Justice, 31(1), 71–89. 

Rountree, P. W., & Land, K. C. (1996). Perceived Risk versus Fear of Crime: Empirical Evidence of Conceptually 
Distinct Reactions in Survey Data. Social Forces, 74(4), 1353. 

Sampson, R. J., & Groves, B. (1989). Community Structure and Crime – Testing Social-Disorganisation Theory. The 
Amercian Journal of Sociology, 94(4), 774–802. 

Saraiva, M., & Pinho, P. (2011). A comprehensive and accessible approach to crime prevention in the planning and 
design of public spaces. Urban Design International, 16(3), 213–226. 

Schneider, R., & Kitchen, T. (2002). Planning For Crime Prevention - A Transatlantic Perspective. London: Routledge. 

Seekell, D. A., & Dakos, V. (2015). Heteroskedasticity as a leading indicator of desertification in spatially explicit 
data. Ecology and Evolution, 5(11), 2185–2192. 

Shaw, C. R., & McKay, H. D. (1942). Juvenile Delinquency and Urban Areas. Chicago: University of Chicago Press. 

Sherman, L., Farrington, B., & Mackenzie, D. (2002). Evidence-Based Crime Prevention. London: Routledge. 

Smith, D. M. (1989). Urban Inequality under Socialism: Case Studies from Eastern Europe and the Soviet Union. Cambridge: 
Cambridge University Press. 

Smith, W. R., Frazee, S. G., & Davison, E. L. (2000). Furthering the integration of routine activity and social disor-
ganization theories: Small units of analysis and the study of street robbery as a diffusion process. Criminology, 
38(2), 489–524. 

Sorensen, D. W. (2003). The Nature and Prevention of Residential Burglary - A Review of the International Literature with An 
Eye Toward Prevention in Denmark. Copenhagen: University of Copenhagen. 

Sorensen, S., Hayes, J., & Atlas, R. (2008). Understanding CPTED and Situational Crime Prevention. In R. Atlas 
(Ed.), 21st Century Security and CPTED - Designing for Critical Infrastructure and Crime Prevention (pp. 53–90). Boca 
Raton: CRC Press. 

Stadsbyggnadskontoret Umeå (Ed.). (2001). Arkitekturguide Umeå. Umeå: Umeå Kommun. 

Stucky, T. D., & Ottensmann, J. R. (2009). Land Use and Violent Crime. Criminology, 47(4), 1223–1264. 

Stummvoll, G. (2008). Die Sichere Stadt als interdisziplinäre Aufgabe Deutsche und europäische Perspektiven. In 
Niedersächsisches Justizministerium (Ed.), Die Sichere Stadt als interdisziplinäre Aufgabe Deutsche und europäische Per-
spektiven (pp. 14–18). Hannover: Landespräventionsrat Niedersachsen. 

Thornberry, T. P., & Christenson, R. L. (1984). Unemployment and Criminal Involvement: An Investigation of Re-
ciprocal Causal Structures. American Sociological Review, 49(3), 398–411. 

Uittenbogaard, A. C. (2014). Crime clusters and safety in underground stations. Stockholm: Architecture and the Built Envi-
ronment, KTH Royal Institute of Technology. 

 



70  |  References 
 

Umeå Kommun (Ed.). (2010). Ett rent och tryggt Umeå - Åtgärdsprogram för Umeå kommuns utomhusmiljöer. Umeå: Sam-
hällsbyggnadskontoret Umeå Kommun. 

Umeå Kommun. (2016a). Befolkningen 16-år eller äldre efter kommun, delområde, ålder, utbildningsnivå, kön, sys-
selsättning och svenskt/nordiskt/utomnordiskt födelseland - 2013. Retrieved from 
https://pxweb.umea.se/PXWeb/pxweb/sv/umea/umea__ÖStads_och_kommundelar_tva__Utbildning/AM1
01_2000_2013.px/?rxid=9f0b608b-1cee-4396-bdf5-5c369192cce1 

Umeå Kommun. (2016b). Befolkningen efter tid, delområde, ålder och kön - 2014. Retrieved from 
https://pxweb.umea.se/PXWeb/pxweb/sv/umea/umea__ÖStads_och_kommundelar_tva__Befolkning/AF
OLK2KD_2001_2014.px/?rxid=9f0b608b-1cee-4396-bdf5-5c369192cce1 

Umeå Kommun. (2016c). Befolkningen efter tid, delområde, medborgarskapsland, kön och svenskt eller utländskt 
födelseland - 2014. Retrieved from 
https://pxweb.umea.se/PXWeb/pxweb/sv/umea/umea__ÖStads_och_kommundelar_tva__Befolkning/CF
OLK03KD_2001_2014.px/?rxid=9f0b608b-1cee-4396-bdf5-5c369192cce1 

Umeå Kommun. (2016d). Disponibel inkomst enlig ny def för familjer 20- år efter tid, delområde, ålder, antal barn 0- 
år, kön, familjetyp, familjens disponibla inkomst och enhet - 2012. Retrieved from 
https://pxweb.umea.se/PXWeb/pxweb/sv/umea/umea__ÖStads_och_kommundelar_tva__hushållens_ekon
omi/INK4b_2005_2013.px/?rxid=9f0b608b-1cee-4396-bdf5-5c369192cce1 

Umeå Kommun (Ed.). (2016e). Hushåll och bostäder - Umeås bostandsbestånd. Umeå: Umeå Kommun. 

Umeå Kommun. (2016f). Trygga och otrygga platser. Retrieved from 
http://www.umea.se/umeakommun/omsorgochhjalp/tryggochsaker/tryggamiljoer/tryggaochotryggaplatser.4.
548559b912bc4a0921280001104.html 

Umeå Kommun (Ed.). (2017). Översiktsplan Umeå Kommun. Umeå: Umeå Kommun. 

United Nations Human Settlements Programme (Ed.). (2007). Enhancing urban safety and security: global report on human 
settlements 2007. London: Earthscan. 

van Soomeren, P. (2013). Tackling Crime and Fear of Crime through Urban Planning and Architectural Design. In 
T. Crowe, Crime Prevention through Environmental Design (pp. 181–229). Oxford: Butterworth-Heinemann. 

Weisburd, D. L., & Telep, C. W. (2015). The efficiency of place-based policing. Hebrew University of Jerusalem Legal 
Studies Research Paper Series, 15(26), 1–24. 

Welsh, B. C., & Farrington, D. (2009). Making Public Places Safer - Surveillance and Crime Prevention. New York: Oxford 
University Press. 

Western Australian Planning Commission. (2006). Designing out crime planning guidelines. Perth: Western Australian 
Planning Commission. 

Wilson, J. Q., & Kelling, G. L. (1982). The Police and Neighbourhood Safety: Broken Windows. The Atlantic Monthly, 
3(2), 29–38. 

Wortley, R., & Mazerolle, L. G. (Eds.). (2008). Environmental criminology and crime analysis. Portland: Willan. 

Wulf, R. (2014). Kriminalprävention an Orten wissenschaftliche Grundlagen und praktische Maßnahmen. Tübingen: Universi-
tätsbibliothek Tübingen. 

Zelinka, A., & Brennan, D. (2001). SafeScape: Creating safer, more livable communities through planning and design. Chicago: 
American Planning Association Planners Press. 

Zhou, G., Lin, J., & Zheng, W. (2012). A web-based geographical information system for crime mapping and deci-
sion support. In Computational Problem-Solving (ICCP), 2012 International Conference on (pp. 147–150). IEEE. 

 

 



Appendix  |  71 
 

 

9 Appendix 

Appendix I: Description of used crime codes (Source: own table) 

Crime Type Crime Code Crime Code Description 

Burglary 0811 Theft through burglary in school, library, preschool, youth leisure centre  

 0812 Theft through burglary in sport and swimming facilities 
 

 0813 Theft through burglary in medical office and hospital 

 0814 Theft through burglary in cinema, theatre, leisure, youth centre 

 0815 Theft through burglary in hotel, guesthouse 

 0816 Theft through burglary in café, patisserie, restaurant, snack 

 0817 Theft through burglary in pharmacy, pharmaceutical storage 

 0818 Theft through burglary in shop, department store, commercial show-
room 

 0819 Theft through burglary in kiosk, automat, show case 

 0820 Theft through burglary in office 

 0821 Theft through burglary in factory, warehouse, repair and assembling 
shop 

 0822 Theft through burglary in construction site, shed 

 0823 Theft through burglary in garage, gas station, car service station 

 0825 Theft through burglary in cellar, attic 

 9801 Accomplished burglary in house, row-house 

 9802 Accomplished burglary in apartment 

Assault 0355 Assault, outdoor, against woman 18 years or older, unknown with victim 

 0357 Assault, outdoor, against man 18 years or older, unknown with victim 

 0375 Heavy assault, outdoor, against woman 18 years or older, unknown with 
victim 

 0377 Heavy assault, outdoor, against man 18 years or older, unknown with 
victim 

 9301 Assault, not heavy, outdoor, against girl 0-6 years, unknown with victim 

 9303 Assault, not heavy, outdoor, against boy 0-6 years, unknown with victim 
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 9309 Assault, not heavy, outdoor, against girl 7-14 years, unknown with victim 

 9311 Assault, not heavy, outdoor, against boy 7-14 years, unknown with vic-
tim 

 9317 Assault, not heavy, outdoor, against girl 15-17 years, unknown with vic-
tim 

 9319 Assault, not heavy, outdoor, against girl 15-17 years, unknown with vic-
tim 

 9335 Heavy assault, outdoor, against boy 7-15 years, unknown with victim 

 9343 Heavy assault, outdoor, against boy 15-17 years, unknown with victim 

Robbery 0892 Robbery, without firearm, against disabled, outdoors 

 9806 Robbery, against private person under 18 years, without firearm, out-
doors 

 9808 Robbery, against private person under 18 years, with firearm, outdoors 

 9810 Robbery, against private person 18 years or older, without firearm, out-
doors 

 9812 Robbery, against private person 18 years or older, with firearm, outdoors 

Vandalism 1201 Damage to motorized vehicle 

 1208 Damage, graffiti at public transport 

 1209 Damage, graffiti  

 1211 Damage, arson of motorized vehicle or car 

Theft 0801 Theft of motorized vehicle, attempted  

 0802 Theft of motorized vehicle, accomplished  

 0803 Theft of motorized vehicle, motorbike  

 0804 Theft of motorized vehicle, moped 

 0805 Theft of motorized vehicle, boat 

 0806 Theft of motorized vehicle, other (i.a. snowmobile) 

 0807 Theft of non motorized vehicle, bicycle  

 0808 Theft of non motorized vehicle, boat  

 0809 Theft of non motorized vehicle, other  

 0840 Theft out of or from motorized vehicle, trailer, caravan 

 0841 Theft from bicycle 
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Appendix II: Description of Hotspot Patterns for the Emerging Hotspot Analysis (Source: ESRI, 2017b) 

Name of the Hotspot Pattern Description 

No Pattern Detected Does not fall into any of the hot or cold spot patterns defined below. 

New Hotspot A location that is a statistically significant hot spot for the final time step and 
has never been a statistically significant hot spot before. 

Consecutive Hotspot A location with a single uninterrupted run of statistically significant hot spot 
bins in the final time-step intervals. The location has never been a statistical-
ly significant hot spot prior to the final hot spot run and less than ninety 
percent of all bins are statistically significant hot spots. 

Intensifying Hotspot A location that has been a statistically significant hot spot for ninety percent 
of the time-step intervals, including the final time step. In addition, the in-
tensity of clustering of high counts in each time step is increasing overall and 
that increase is statistically significant. 

Persistent Hotspot  A location that has been a statistically significant hot spot for ninety percent 
of the time-step intervals with no discernible trend indicating an increase or 
decrease in the intensity of clustering over time. 

Diminishing Hotspot  A location that has been a statistically significant hot spot for ninety percent 
of the time-step intervals, including the final time step. In addition, the in-
tensity of clustering in each time step is decreasing overall and that decrease 
is statistically significant. 

Sporadic Hotspot A location that is an on-again then off-again hot spot. Less than ninety per-
cent of the time-step intervals have been statistically significant hot spots 
and none of the time-step intervals have been statistically significant cold 
spots. 

Oscillating Hotspot A statistically significant hot spot for the final time-step interval that has a 
history of also being a statistically significant cold spot during a prior time 
step. Less than ninety percent of the time-step intervals have been statistical-
ly significant hot spots. 

Historical Hotspot The most recent time period is not hot, but at least ninety percent of the 
time-step intervals have been statistically significant hot spots. 

New Coldspot A location that is a statistically significant cold spot for the final time step 
and has never been a statistically significant cold spot before. 

Consecutive Coldspot A location with a single uninterrupted run of statistically significant cold 
spot bins in the final time-step intervals. The location has never been a sta-
tistically significant cold spot prior to the final cold spot run and less than 
ninety percent of all bins are statistically significant cold spots. 
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Intensifying Coldspot A location that has been a statistically significant cold spot for ninety per-
cent of the time-step intervals, including the final time step. In addition, the 
intensity of clustering of low counts in each time step is increasing overall 
and that increase is statistically significant. 

Persistent Coldspot A location that has been a statistically significant cold spot for ninety per-
cent of the time-step intervals with no discernible trend, indicating an in-
crease or decrease in the intensity of clustering of counts over time. 

Diminishing Coldspot A location that has been a statistically significant cold spot for ninety per-
cent of the time-step intervals, including the final time step. In addition, the 
intensity of clustering of low counts in each time step is decreasing overall 
and that decrease is statistically significant. 

Sporadic Coldspot A location that is an on-again then off-again cold spot. Less than ninety 
percent of the time-step intervals have been statistically significant cold 
spots and none of the time-step intervals have been statistically significant 
hot spots. 

Oscillating Coldspot A statistically significant cold spot for the final time-step interval that has a 
history of also being a statistically significant hot spot during a prior time 
step. Less than ninety percent of the time-step intervals have been statistical-
ly significant cold spots. 

Historical Coldspot The most recent time period is not cold, but at least ninety percent of the 
time-step intervals have been statistically significant cold spots. 
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Appendix III: Checklists for the field observation (Source: own table) 

1. Territoriality 
(Demarcation of Private, Semiprivate and Public Property) 

 -2 
(Highly Dissat-

isfactory) 
 

-1 
(Dissatisfactory) 

0 
(Intermediate) 

1 
(Satisfactory) 

2 
(Highly 

Satisfactory) 

Signage of Property 
• Name plate  
• House number (lighted) 
• Distinctive personalised de-

sign of entry areas to private 
property 

• Lighting at Entrance Areas 
and Points-of-Decision 

   

  

Environmental Cues  
• Different surface material for 

public and private space 
• Different elevation or grade 

   

  

Physical Property Boundaries 
• Fences 
• Gates 
• Vegetation 

   

  

Comments: 
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2. Surveillance 
(Sightlines, Lighting, CCTV) 

 -2 
(Highly Dissatis-

factory) 
 

-1 
(Dissatisfactory) 

0 
(Intermediate) 

1 
(Satisfactory) 

2 
(Highly Satis-

factory) 

Clear Sightlines 
• Buildings facing each oth-

er 
• Windows and entrances 

directed towards streets 
and parking areas 

• Natural surveillance of 
public recreational areas 

• Avoiding blind corners 
• Avoiding sightline barriers 

   

  

Physical barriers not interfering 
with clear sight 

• Waist high or 
open/transparent/ 
permeable design 

   

  

Exterior Lighting  
• Lighting pavements and 

sidewalks 
• Lighting placed at corner 

spots and hiding areas 
• Illumination of parking 

areas and underpasses 
• Consistent lighting to 

avoid shadow-blind-spots 
• Adequate brightness  

(recognizing person’s face 
from 10m distance) 

• Use of non-glare lighting 
• Maintenance of light-

installations  

   

  

CCTV in Public Areas    
  

Comments: 
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3. Access Control 
(Regulating access regarding non-authorized persons, regulating the flow of people ) 

 -2 
(Highly Dissat-

isfactory) 
 

-1 
(Dissatisfactory) 

0 
(Intermediate) 

1 
(Satisfactory) 

2 
(Highly 

Satisfactory) 

Regulating Access 
• Avoidance of natural ladders 
• Regulating access by gates, fences 
• Limit entrance to buildings to 

one or two access points 

   

  

Control of the Flow of People 
• Sightline oriented street struc-

ture 
• Street structure contributing to 

easy wayfinding (limiting dead-
ends and too many entrance 
points to the neighbourhood 
and certain streets) 

• Accurate and illuminated signage 
and information about the 
neighbourhood (overview 
map/signposts) 

• Avoidance of entrapment areas 
(e.g. site with three sided barri-
ers, alcoves, dense vegetation) 

• Building entrances easily acces-
sible and visible  

   

  

Comments: 
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4. Target Hardening 
(Active, physical access restrictions to property) 

 -2 
(Highly Dissat-

isfactory) 
 

-1 
(Dissatisfactory) 

0 
(Intermediate) 

1 
(Satisfactory) 

2 
(Highly 

Satisfactory) 

Presence of… 
• Alarms 
• Insuperable Gates 
• Reinforced Windows and Doors 
• Entrance Codes 
• General locking of the main en-

trance to multi-dwelling buildings 

   

  

Comments: 
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5. Image & Maintenance 
(Preventing physical and social incivilities) 

 -2 
(Highly Dissat-

isfactory) 
 

-1 
(Dissatisfactory) 

0 
(Intermediate) 

1 
(Satisfactory) 

2 
(Highly 

Satisfactory) 

General Impression 
• Aesthetic, atmosphere etc.  

     

Physical Incivilities 
• Litter or garbage in public space 

and on private property 
• Graffiti or other signs of vandal-

ism  
• Ragged vegetation 
• Dilapidated vacant buildings 

   

  

Social Incivilities 
• People drinking in public areas    

  

Comments: 
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6. Activity Support 
(Establishing public spaces with intentional patterns of active and legitimate use) 

 -2 
(Highly Dissat-

isfactory) 
 

-1 
(Dissatisfactory) 

0 
(Intermediate) 

1 
(Satisfactory) 

2 
(Highly 

Satisfactory) 

Recreational Spaces in Central Loca-
tions 

• Playgrounds 
• Picnic & Barbecue Areas 
• Barbecue places 
• Sport facilities 

   

  

Mixed Land-Use 
• Commercial activities on lower 

floors of residential buildings 
• Cafes and restaurants in residen-

tial neighbourhood 

   

  

Activity Generators for Social Cohesion 
• Community gardening    

  

Comments: 
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Appendix IV: Location of Photos used in the report according to the different CPTED principles – Number represents 

the figure number in the text (Source: own figure) 

 

 

 

 

 

 

 

 

 



82  |  Appendix 
 

Appendix V: Point map for assaults and robberies in Umeå – 2010-2016 (Source: own figure) 
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Appendix VI: Point map for burglaries in Umeå – 2010-2016 (Source: own figure) 
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Appendix VII: Point map for theft crimes in Umeå – 2010-2016 (Source: own figure) 
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Appendix VIII: Point map for vandalism in Umeå – 2010-2016 (Source: own figure) 
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Appendix IX: KDE and hotspot analysis for assault & robbery in Umeå – 2010-2016 (Source: own figure) 
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Appendix X: KDE and hotspot analysis for burglary in Umeå – 2010-2016 (Source: own figure) 
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Appendix XI: KDE and hotspot analysis for theft in Umeå – 2010-2016 (Source: own figure) 
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Appendix XII: KDE and hotspot analysis for vandalism in Umeå – 2010-2016 (Source: own figure) 

 
 


