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ABSTRACT 1 
This thesis is an ~mpirical study that exa ines the 1 

C 

relaticpship between property crime and the en 

opportunity structure. The study specifically xamines how the 1 
accessibility of street networks offender's 

search for targets. It is argued 
-b) 4 

street networks influences how people move Tout within a city 

and consequently influences their familiarihky with specific 

C- 4 
d 

parts of it. If crimes are commitled within the regular activity 

spaces of crimbnals, then the areas to which prop'erty offenders 

frequently1 travel, or with which they are mos't faniiliar, should ' 

have the highest amounts of crime. If travel frequency 

decreasos as road complexity increases, then the areas with the 

most complex street networks and the buildings on the least 

accessible streets shou1d:have the lowest amounts of property 

P 
crime. 

These premises were tested by means of an ex post facto - 
z 

research design that compared the relative amounts of property 

crime on-different types of stre& segments in the two 
0 B 

municipalities of Maple Ridge and Pitt Meadows, B.C. using 1979 
# 

crime data. Street segments were differentiated by their 
i 

structural type ( i.e., street layout, length, and 

curvilinearity), relative accessibility, and by the a m m t  of 

traf fie M thm 

The findi;ngs .of this study showed statistically -, 

significant, but substantively weak, relationships between these 

iii 



- 4 ---- k -  b 
- independent variablks and six diffsrentvTtypes of prope ty oriae. i 

- kite at t - t ing control For tne contihnainsinfluenEeofp * 

-3 \ 
c , ^different opportunity variables, some strong predictive raadels 

v k 

wepe built that accounted for nearly sevent? per'cent of 6he 
, c 

crime variance on ,each street - segment. Wost of the explanatory 

power of these mdels was attributed to three opportunity 
L,..,* % I  ., 

vpriables: the n<md,r of commercial eatabliahriients on each 

. street segment, the improvement value of .transient 

accommodati-ons on each street segment, and the presence cbq ' :  

absence of a high school on each street segment. The resu P ts a•’  
this study generally support the theoretical stance that 

property of feMers engage in a spatially patterned search 
I 

, behavior in the *selection of their targets. 
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QUOTATI ON - .  

"What g e t s  i n t o  you a l l ?  W e  s t u d y  th'e problem and we 've  .. 
been  s t u d y i n g  it  f o r  damn w d 4 ' n e a r  a c e n t u r y ,  y e s ,  b u t  a. , 

, w e  g e t  no  f u r t h e r  w i _ a a < r b s t u d i e s .  You've g o t  a good 
- - 
i 

home here ' ,  go~od-~ov'ing p a r e n t s ,  you ' ve  g o t  n o t  too bad  
o f  a b r a i n .  Is it some' d e v i l  t h a t  crawls i n s i d e  you?" 

;;t 
~ u o t e  by P.R. D e l t o i d ;  the f i c t i o n a l  p r o b a t j h n  o f f i c e r  i n  

B 
a Anthony B u r g e s s '  book,  A Clockwork Orange. ,r - ' ~ 2  ' 

"But  b r o t h e r s ,  th is  b i t i n g  o f  their  t o e - n a i l s  &er w h a t  
i s  the c a u s e  o f  b a d n e s s  i s  w h a t  t u r n s  m e  i n t o  a f i n e  
' aughing malch'ick. They d o n ' t  g o  i n t o  the c a u s e  o f  ,, 
goodness ,  so why the o t h e r  shop? I f  lewdies  are good PP 

tha t  ' s h e c a u s e  -€he$ l i k e  i t  , and I 'wctuldn ' t e v e r  
b 

i n t e r f e r e  w i t h  their p l e a s u r e s ,  and so o f  - the  other 
shop.  And I w a s  p a t r o n i s i n g  $he other shqp.' More, i badnes s  i s  o f  the s e l f ,  t h k  one,! the you Qr m e  on  o u r  
oddy k n o c k i e s ,  and t ha t  s e l f  is made b y  old Bog or Gbd - 
and is h i s  g r e a t  p r i d e  and r a d o s t y .  But  the n o t - s e l f  
c anno t  h a v e  the had ,  meaning t h e y  o f  the government and 
the judges  and the schools canno t  a l l o w  the bad b e c a u s e  
t h e y  canno t  a l l o w  the s e l f .  And is n o t  o u r  m o d e r n '  
h i s t o r y ,  m y  brothers, the s t o r y  o f  brave malenky s e l v e s  
f i g h t i n g  these b i g  machines? I am s e r i o u s  w i t h ' y o u  
brothers, o v e r  t h i s .  But  what I d o  I do b e c a u s e  I l i k e  
t o  do."  

Q u o t e  by  the mad bad Alex ;  bpn t i - he ro  i n  
Anthony Burges s  ' book,  A Clockwork Orange. - P 

v i i i  
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A. LITERATURE REVIEW 



I, INTRODUCTION 

Traditional attempts to combat crime generally focus on the 
-& 

I 

offender (Jeffery, 1973). Efforts have been made over many 

decades to improve the effectiveness of many criminal justice 

system agencies. Law enforcement agencjes have expanded their 

enfor=ement and investigative stra'tegies, with the goal of 

deterring crime by increasing the offender's risk' of 

apprehension. Courts have attempted to increase their efficiency 
P 

in order to ensure treatment and more certain and equitable 

punishment of offenders. Correctional systems have been 

modified, time and time again, to improve thi$g ability to 

rehabilitate Despite these efforts, it is clear that 

-traditional methods for controlling crime are unable to keep up 

with the ever increasing crime rate.l Jeffery (1-977:7), for 

example, has noted that: - +,-/ 
I 

Deterrence and punishment are failures; treatment and 
rehabilitation are failures; the criminal justice svstem 
is a failure from police to corrections. ..Nothing that 
we do today in the criminal justice system is a success. 

t. 

l~eckless (1973:3) states that "a gxance at the statistics of 
the seven,most frequently and uniformly reported 
offenses ... reveals that these crimes have increased much faster 
both in volume and in rate than has the population of the United 
States". Other authors (Brantinghams, ,1984; Nettler, 1978) have 
also documented similar crime patterns for Canada, the United 
States, and Britain. 



The apparent failure of the criminal justice system makes it 

clear that alternative approaches to reducing criw are needed, 

Crime Prevention Strategies 

One alternative approach to reducing crime is crime 
1 

prevention. Crime preven'tion strategies can be differentiated 

from traditional crime reducing methods in that they are 

proactive. That is, they attempt to formulate some form3'of 

action that will actually prevent a crime from o~curring;~ while 

the traditional methods react to crime after its occurrence. 

A lot of confusion surrounds the concept-of crime 

prevention as it seems to be the professed goal of every 

criminal justice agency. It 'seems that any official action taken 

by criminal justice agenci'es can be rationaliqed in terms of 
f l  

prevention rhetoric.  rantingh ham and Faust (1976) have developed 

a useful conceptual model of crime prevention that sorts out the 

wide array of contradictory prevention acti&ities. This model 

defines three levels of prevention: 

------------------ 
2 ~ t  shol*ld be noted that some future author will no doubt argue 
that it is methodolpgically 'impossible to prove that crime can 
be prevented. The argument can be made that something that has 
never taken place cannot be measured, Empey f1974:1995) goes so 
far as to suggest that crime prevention simply involves a 
particular trivial kind of utopian dreaming, None the less, it 
is not too unrealistic or problematic to accept the small 
inferential and inductive leap that a reduction in the official 
crime rate cah, with adequate methodological controls,be 
attributed to some prevention strategy. + 



primary prevention, directed at modification of 
criminogenic conditions in the physical and social 
environment at large; 

secondary prevention, directed at early 
identification and intervention in the lives of 
individuals or groups in criminogenic circumstances; 
and 

tertiary prevention, directed at prevention of 
recidivism. o 

Many traditional reponses to crime, such as deterrence and 

rehabilitation, claim to prevent crime but are clearly 

reactionary in nature, These methods are only "pseudo-crime 
nu 

prevention" techniques because they operate at a tertiary level; 

after the crime has already occurred. 

Conceptual models of crime prevention, when applied to real 

crime problems by police and others, have evolved into a variety 
t 

of overlapping programs. Operational crime prevention 

strateqies, while not nebessarily mutually exclusive, include 

some of the following areas: 

I .  Environmental design - This method of crime p~evention 
manipulates and changes the physical structure of the 

environment3 in order to reduce potential criminal 
t 

3 ~ e  term "environment" refers to in 
which people live. One of the 
is to study the way in which 
behaviour. Of course, it is sider the 
influence of behaviour upon environment. Porteous (1977:15) has 
noted that if the influence of behaviour upon environment is 
purposive, "it frequently involves some form of design or 
planning. And if the physical environment does influence our 
behavior to any extent, then those who control the shaping of 
that environment also effect our behavior therein, 



opportunities (e.g,, Angel, 1968; Luedtke et al., 1970; 

Newman, 1972: Pabfant and Baxter ,  1975: Garainer, 1978; 

Clarke and Mayhew, tW3Of. 
1 

, 
, 

2. Therapeutic intervention - This stategy relies upoF,t6e 
, 

detection of and early intervention with pergais having 

behavioural disorders. "P.ersons at t-ested to have behavioural 
t i 

disorders are directed into programs designed 

to change their behaviour, such as 

psychosurgery, or chemotherapy (e-g., Mark and Irvin, 1970; 

Valenstein, 1 9 7 3 ) .  T 

- 
, &-a. / 

/' 

* /' 

3. Community and police crime prevention - One method of 
1. 

reducing crime may be through public education*>; making 
, 5 

the public more aware and self-conscious of potentially 

criminogenic situations, some farms of crime mighf Be--? 

reduced (e.g., not leaving keys in automobiles, locking 

doors, not jogging alone, or the dangers of drinking 

,alcoholic beverages and driving). When public concern with 
/ 

crime is raised to s~fficiently high levels, citizens may' 

hire private police or band together to form vigilante 

groups (e.g., the Guardian Angels). Since the police are the 
, 

first line of defence againstripe, they have the'nost to 

:$ 
public education programs that dg&l with crime prevention 

C_ % 

have been instigated by +he wlice. Some prevention 



programs, such as "Operation Identification" and 

"Neighbourhood Watch", were designed to deter burglary, to 

assist in the apprehension of offenders, and tn assist in 

the recovery of stolen property. Other programs, such as 

"Neighbourhood Watch" or "Block Parents", were established 

to raise the public's general awareness of the crime problem 
A 

and to promot@ neighbourliness. 

'i 3 

4 .  Law Ref4rm - Since crime is a legal creation, the 
'. 
legalization orAecriminalization of certain deviant acts, 

\ 

or behaviours (e.g., homosexuality, prostitution, gambling, 

or narcotics), can eliminate and in effect prevent crime. 

The decriminalization of certain crimes does not mean that 

society is n&es.sarily condoning the deviant acts, or 
- ,  

behaviours, that once were criminal. There are many ways of 

dealing with social problems without making the criminal 

justice system a repository for all of society's ills. Law 

reform can be another effective form of crime prevention. 

Each of these prevention strategies has its own 

philosophical origins, and each presents its own set of 

practical, ethical, and moral pr~blerns.~ Whm each of these 

concepts of crime prevention is raised, two distinct questions ------------------ 
4 It is not the purpose of this thesis to expound these 
differences but to merely bring to the reader's attention that 

, there are many aspects to crime prevention, 



must be asked. First, can crime actually be reduced by one of 

these methods? Second, if so, do these crime prevention methods 
6 

have troublesome siia effects, or unintended consequences, which 

offset the sokial~ advantages of the reduction in crime that will 

be realized? 

The development of these prevention stategies, particularly 

crime prevention through enviromental design (CPTED)~ over the 

past fifteen years has led to a r 'newed interest in ecologically e 
orientated studies and the growth of environmental criminolq.6 

Thesis 

The general purpose of this thesis is to contribute to the 

empirical and theoretical growth of environmental criminology. 

The present study specifically examines how the accessibility of 

street networks affe-ts the offender's search process for 

targets. The study was conducted in the two municipalities of 

Maple Ridge and Pitt Meadows, British Columbia,.- and used 1979 ~. .+- - 

crime data obtained from the Royal Canadian ~ounted~~olice. The 

; following ,three premises describe the basic nature of this 

" study. 

'~nvironmental and ecological criminology is a form of inquiry 
that examines the spatial distribution of crime for different 
areas, in an attempt to provide explanations for any differences 
in spatial patterning. 



1. Street networks can physically influence how people move 

about within a city. Street networks can also influence the 

way in which people become familiar with certain sections of 

a city. 

2. Property crime generally occurs within an offender's regular 

activity space. Property crime should be highest near the 

areas that offendere are most familiar with or freque h tly 
travel through. 

3. If travel frequency decreases as road compledty increases, 
3 

then the areas with the most complex roads and the buildings 

on the least accessible streets should have the lowest 

-amounts of 'property crime. 

To test these premises an ex post facto research design was - 
developed that compared the relativeamount of property crime on 

different types of -b segments. These street segments were 
% \ ,  L 

differentiated by their structural type (i .e, street layout, 

curvilinearity, and length), relative ease of accessibility, and 

volume of traffic. The developittent of the research design was 

influenced by a similiar study conducted by Bevis and Nutter 

(1977) and by the general theoretical and methodological 

shortcomings of etiolwical criminological inquiries. 



Orqanization - of Thesis 

I 

This c m t e r  attempted to provide a brief introilucztian to - * 

the recent development of-en3ironmental crimi-nology _I frdm the 
Y 

crime prevention movement. The general nature of theismpirical 

study that was undertaken in this thesis was also briefly 

discussed. Following this introductory chapter is an in-depth 

examination of the growth of environmental criminology. 

The second chapter begins by outlining th-e development of 

crime prevention through environmental-design (CPTED) and the 

dispositional bias of etiological crimin610gy, Then, it 

r 
,- discusses the architectural approach to crime reduction, 

developed by Oscar Newman (19721, that has probably been the 

most dominant force in shaping the direction that CPTED has 
r 

followed. The chapter concludes by examining why an 

environmental crime perspective took so long to develop; why it 

developed in the direction that it did. 

The third chapter emphasizes why it is important to - 
identify criminal opportunities before attempting to alter the 

< 

environment in order to reduce crime. It is argued that the 

development of environmental and criminological data bases will 

allow criminal opportunities to be identified so that prevention 

stategies can be implemented. 

Chapter four explores the limitations that the physical 

environment imposes upon people and how this affects theirstop- 

mobility patterns while committing crimes. The literature 



pertaining to the influence of street networks and crime is then 

explored. *v, - 

The f iffhchaljter ,.outlines the research design and 

methodology that was used, The collection and description of the 
% 

data is also summarized. 

Chaptsr six provides an analysis of the data. The technical 

aspects of the statistical analysis are contained in an 
/' 

~ha~tevseven, the conclusion, discusses some of the 

of this study as well as the implications of the 



11. CRIME PREVENTION THROUGH ENVIRONMENTAL DESIGN- 

Crime prevention tmough environmental design (CPTED) is 

the name applied to a cluster of architectural and planning 4 

c techniques used to reduce crime through manipulations of the 

social/physical environment. This approach concentrates on 

reducing the number of criminal opportunities at exist in the 
? 

environment. ~~~drt~~r:ties are identified by/tudying criminal 

actions. In order for a criminal actionGoccur the fbllowin~ 
a 

three basic elements are necessary:l 
1 

d 

1. motivatioq; . * 
I. 

2. ability; 

" 3 .  and an opportunity to commit a criminal 

4 

While all three' elements are 

crin'tinal act, the latter two 
a 

act. 

necessary for the commission of a 
I -.- 
elements are ralatively ignored in 

the criminological literature. The etiological methods of 

reducing crime have asually attempted to alter an of fender ' s 

motivation to commit crimes. 

1 This is presupposing that there already ex-ists a potential 
offender and a criminal law to define the reality of the action. 



. - The Etiological 

Mainstream 

Bias of Traditional Criminology -- 

criminology has always been concerned with the 

causes of crime; however, a distinction must be made-between two - .  

leyels oretypes of inquiries that can be made when one is 

studying the etiology of crime: dispositional inquiries and - 
. spatial inquiries. The literature bears witness to the 

'traditional farm of inquiry which has resulted in a 

proliferation of biological, psychological, and &ociological 

theories .4  The main object o,f these theories is to show how some 

people are born with, o r  come to acquire, a "disposi'tion" to 

- behave in a consistently criminal manner. The other form of 

inquiry has focused on crime rates and patterns; for different - 

arehs, in an attempt to provide explanations for the different 

+spatial patterning of crime. , 

Both of these types of etiological inquiries were first 

simultaneously addressed by what is chlled the Chicago School of 

criminology. During the 1930s, when empirical sociology was 

emerging in the United States, numerous studies of delinquedy 

were qgnducted by members of the sociology department at the 

/University &f.Chi~ago. The impact from these studies provides 
> c$c. 2 - 
T h e  cornerstone for sociological criminology and still remains a 

2 
e.g., XYY syndrome, Lombrosian theory, etc. 

3eeg., Freudian theory, modelling, containment theory, etc. 

4e.9., conflict, anomie, social disorganization, differential - I association, labeling, subcultural, etc. P -  



vital stimulus for research. The "founders" of the Chicago 
- 

School of criminol 6 gy, Shaw and McKay (19691, in their 
ecological^ly oriented studies, noted that delinquency rates 

arkedly among cific neighbourhoods; with--the 

ound near industrial areas and 

deteriorated community sections around the city center. They 

tried to explain this spatial patterning of delinquency by 

turning to a social-pschological level of analysis. ~elin~uency 

was explained in terms of social disorganization, which is 

groduced by "culture conflict". Basically, Shaw and McKay 

examined the variation in spatial patterning of crime in order 

to develop a theory of criminal motivation. In this serke the 

spatial patterning of crime was secondary in terms of the 

importance placed upon criminal motivation. The Brantinghams 

(1981:27) have noted that: 
. r-J 

1 

-. 

Implicit in most such attempts at explanati& is the 
assumption that variation in m~t~vation leads directly 
to variation in spatial patterning. Under such an 

- assumption the spatial pattern itself is merely 
derivative and of little scientific interest. 

It is this primary importance placed upon motivation that 

links almost all criminological theories, including those of a 

Marxist or radical orientation, to the early work of the Chicago 

------------------ 
5 ~ h e  work of Shaw and McKay &s ~(lkarized and evaluated by 
Finestone (1976); Morris 11957); Brantingham and Jeffery (1981). 



School. 'I%e failure of criminological theories to produce 

strategies that can reduce crime may very well be a consequence 

of the little scientific interest expressed in the spa'tial 
d 

3 

patterning of crime. There.is a growing trend in criminology 

which has started to question the utility of developing. 

etiological based.theories in, 1970; Gibbon, 1971; Jeffery, 

1977; Clarke, 1980). From a perspective, the ' 

ri ultimate test of a criminological theorv is whether 5t points to 

conditions, oh events, that can be changed"to m u c e  crime. The 

continuing high rate of crime makes it self-evident that these 

well established etiological theories are relatively 

unsuccessful as a Pasis for action. The following criticisms 
I- 

point out some of the general weaknesses and assumptions of 

these theor iesz 

1, Dispositional theories tend to be global in nature, Each 

theory tries to develop one explanation for all types,of. 

crime. Clarke (1980:137) has noted that these theories pay 

"little-attention to the phenomenological differences 
* 

between crimes of different kinds, which has meant that 

preventive measures have been insufficiently tailored to 

different kinds of offence and of offender." 

2. Dispositional theories generally neglect individual 

differences. Tbey cannot account for those persons who have- 

criminal motivation, whether born witb it or acquired, .yet 



remain non-delinquent. The theories also tend to reinforce 

the view that most crime is largely the work of a small 

number of criminally disposed individuals; which is contrary 
* 0 

to%the evMence of self-report studies (Clarke, 1980; Hood 
7 r 

and Sparks, 1974). 

3 .  The theories tend t? be positivistic in nature inAthat they 
/ 

study the individual offender and not the offence. Jeffery 
ir. 

(1973:464)  has noted that: 

the confusion of crime and criminals is commonplace 
in criminology. The criminologist seeks the answer 
to crime in the behaviour of the offender rather 
than in criminal law. Ferri stated that "crime must 
be studied in the offender." The question "why and 

,.f how people commit crimes" is an important one; 
- however, a theory of behaviour is not a theory of 

crime." 

4. The theories generally regard criminal opportunities as 

being constant. Usually the theories are preoccupied with 

the social normative environment rather than the physical 

environment. This has meant that impulsive crimes, those 

that involve low'levels of motivation or those t5at are 

spontaneous, cannot be explained very well; e.g., many , 

8 

crimes of passion are of this nature. 

d 

5. The theories often ignore the skills and abilities that are 

needed to successfully commit some types of crime. 



6. Clarke (1980:137) has further noted that: 

the dispositional bias remains and renders -. 
criminological theory unproductive in terms of the 
preventive measures it generates. People are led to 
propose methods 'of preventive iqtervention precisely 

. 
where it is the most difficult to achieve any 
effects, i.e. in relation to the psychological 
events or the social and economic conditions that 
are swposed to generate criminal dispositions. 

Despite the heavy emphasis by dispositional theories, it ,- 

may not be necessary to understand criminal motivation in order 

t~ reduce crime, There has recently been a renewed interest in 
r. 

the early work of the Chicago School with rega;ds to the 
P 

patterni,ng of crime: except ttlat this time, spatial pattern* 

is not considered merelg a der'ivative of motivation. It would 

seem logical that we may help in finding someone commits a crime 

when we know the "where", "when" and "how" of the act, Rv 

understanding the patterning of crime, the processes that 

account for an individual's involvement in criminality may be 

uncovered. 

Mapping the contexts of human acts yields clues to human 
motives. The geographer and his brethren make the 
psychologist's and sociologist's task easier: the tell 
us what to look for so we can more sensibly specu ate 
about patterns of huban conduct and about the stim'li 
that occasion them. They tell us where sequences 

parochial flights of fancy. 

5 
motives start, and where consequences of actions end. 
They place humanity in context, and protect us from 

(Toch, 1980:xii) 



h 

Taken in this context, the etiology of criminal actions can be 

considered seconiary to the way in which the distribution of 
> . . 

opportunities influences the actual commission of &rimes. The 
I 

over-all process of explaining motives may be more akin to Sykes 

and Matza's (1957) techniques -a•’ neutralization in that it is an 

ex post fact0 process. Motives can only be ascribed. - -* 

after-the-f&t and may therefore have no use as a predictor of 

criminality.' The issue as to "why" people commit crimes may 
?+ 

simply be a "red-herring". Nonetheless, with an environmental 
1' 

per~pe~ktive, criminal motivation is not simply discounted. 

~nste,&d of rejection, motivation is assumed and the elements of 

ability and opportunity are emphasized. According to the 

Brantinghams (1981:18), the development of environmental 

criminology can be traced to the work of two men who worked 

independently of one another, but in the same university, during 

the late 1960s and early 1970s: C. Ray ~effer~6 and Oscar 
/ 

Newman. 

'c. Ray Jef ferv. in hi 
~nvironmental Design ( 
different crime preven 

s book, Crime Prevention through I 
1971), ar~ued for the need to develop 
tion stategies. Beavon (1979) suggests 

that the impact of his work was vastly overlooked due to a shift 
in perspectives that Jeffery took between the first and secopd . 
edition of his book. In the second edition of his book, ~effkry; 
stressed the role of bioenvironmental criminology, which is the 
equivalent of therapeuti-c intervention. The advocacy of thi 
perspective created such a stir amongst academics that the yew 
underlying theme of his work - crime prevention - was lost in 
the debate. 

7~scar Newman, in his book, ~efensibld Space: Crime Prevention 
Throu h Urban Desi n (1972), argued that the m m c a t i o n  of 

_qf d c - u r e s  o urban architecture could reduce crime. 



, The success of CPTED 'strategies depends upon its ability to 

anticipate, recognize and appraise criminal opportunities and 

the initiation of some action to remove or reduce that 

opportunity (Frisbie, 1977). The ability to identify crimfnal ,' 

P 

I aportunities is the central tenet that th; validit; of CPTED b ~ :  

i 
relies upon. If this stage in the process is by-passed or taken 

1) 

for gra ted then any action taken is operating on a haphazard P 1 

basis. Unfortunately, the evolution of CPTED is analogous to the 

old cliche of "putting. the car> before the horse". The 

preponderance of work in this field is,of the hit-and-miss 
\ 

varzety. Solutions and design strategies are often proposed 
., 

without a thoroun\ understanding of the environmental factors - 
that may provide potential criminal opportunities. The wprk thab/ 

best exemplifies this haphazard approach is that of Oscar Newman 

! 4 
r., ., 

/ 

The "Newmanesque" Approach To CPTED - - 

Newman has probably been the most dominant force in shaping 

the direction that CPTED has followed. The theme of Newman'q 

work is that architectural design can directly effect the amount 

of crime in residential areas. Therefore, Newman argues that an 

effective form of crime -prevention would be the creation of 

architectural designs which would be ieast likely to promote 

criminal behaviour. Such architectural designs would reflect. 

what Newman calls "defensible space". Newman (1972) outlines 



four central aspects, that must be maximized, in order to 

capitalize on defensible space features. 
+ * 

2i 
I. Territoriality - the capacity of the physical 

environment to create perceived zones of territorial 
in•’ luence .- 

2. Surveillance - the capacity of physical design to 
provide surveillance opportunities for residents and . 
their agents . 

, 
3. Image - tbe ability of physical design to project 

tho perception of a housing project's uniqueness, 
isblat ion, and stigma. 

4, Environment - the influence of geographic 
juxtaposition with "safe zones" in adjacent areas. 

i 

According to Newman (1972) these four constituents of good 

design contribute to the formulation of defensible space "which 

inhibits crime by creating the physical expression of a social 

fabric that defends itself." This makes defensible space much 

more complex than simple target hardening; that is, creating 

"safe" environments using locks and chains. Defensible space is . 

an environment in which the inhabitants have a sense of 

community and territoriality. The inhabitants of such an 
+ 
environment will therefore protect and maintain their living 

space from intruders. In addition, potential criminals will 

perceive this territorial influence and will,'accordingly, be 

deterred from committing crime in this area. 

In his book, Defensible Space, Newman (1972) analysed the 

occurrence of crime in publicly owned housing estates. It was 



his contention that public housing proje&s lacking in 

defensible space features are particularly vulnerable to crime. \ 
To test his theory of crime We- compared ilk 

I 

I 
I 
I )  

amount of crime that occurred in public housing lacking I 
I 

defensible space features and public housing thatpmet his 

criteria for good defensible space features. ~ r + m  these matched 
I 

comparisons Newman concluded that'the architectural design of 

buildings can influence the social interaction o,f people an8 can 
I 

reduce the frequency of certain types of crime. 
T L 

Whether or not Newman's crime prevention theory is 

successful remains 1 clouded issue at this time because his work 

lacks large-scale empirical verif i ~ ~ t i o n . ~  Many of his concepts, 

such as territoriality and defensible space, are but unproven 

concepts waiting - .  to be tested. Yet it may be a long wait beeause 
a 

P 
of the many methodological and theoretical shortcomings of 

C 

Newman's work which may very well deter future empirical I s  

verification. Bottoms (1974:206) has stated that "Newman h4s, in 
, 

short, drawn our attention to an important theme but by thd 

relative crudity of his treatment of it has run a serious tisk I 

of debasing the importance of that theme." The following ; 
criticisms point out some of the weaknesses of Newman's wonk. 

------------------ 
9 ~ n  a recent Canadian study, Newlands (1983) tested severai of 
Newman's concepts. Breaking and entering patterns were ana4ysed 
in a small forty block area in Vancouver, British Columbia, The 
results of this study found some limited support for some Of 
Newman's concepts. In another study, Mawby (1977) found no 
support for Newman's belief tha't high-rise apartments are more 
vulnerable to crime than conventional housing. 



1. Although Newman offered some empirical suppor < for his 
t' finding$, that support has been consistently regarded as 

grossly inadequate throughout the literature (i,e,, Adams, 

1973; Hillier, 1973; Kaplan, 1974; Bottoms, 1974; Mawby, 

1977; Mayhew, 1979b). It has been noted that: 

his two main statistical methods, multivariate analysis 

and comparison of coupled projects, yield surprisingly 

little support for his conclusions; 

there is no ju~tificat~ion for the projects that he bhose 
* 

to examine, which means that they may have been selected 

because they best demonstrate his theory; 

there are several errors in his calculations and tables; 

Newman seems to have omitted vital data, which .may haqe 
Y 

' an extdaneous manner, when comparing: the two * 
(e.g., socio-economic differences); a 

there are not enough details given about the design 

differences between projects which may affect 

territorial feelings; 

Newman uses the offence rates of the areas but does not 
, 

discuss the offender rates, or the,extent to which crime 



is committed by locals as opposed to nonresidents; 

g, Newman is uncritical in his use of official criminal 

statistics and gives no hints that he is even aware of 

the well-known problems that are associated with their 

use. 

i 

2. Newman has treated the crime phenomenon too simplistically d. 
He puts forth a global theory of residential crime without 

paying attention to crimes of different kinds that may 

require differently tailored prevention stategies. Mayhew 

(1979b:15) has further noted that "Newman has failed to 

consider that the four key elements might contain 

contradictions within themselves and might include factors 

which threaten as well as enhance security." .For instance, 

surveillance one might provide more window space. 

design feature might deter muggings'it could 

- conceivably increase burglaries. Windows might act as an 

environmental cue that attracts burglars because they 

provide an easy entry route. 

,- 

3; Newman treats .the criminal as an outsider and the outsider 
- 

as criminal. Crime is blamed on people who live outside of 

an area when quch of the crime could be perpetrated by 
6' 

neighbours, Conklin (1975:33) believes that this "view of 

I_ 



.* 
/ 

1 
the criminal as a mysterious. unknown predator may, i n c r b  

anxiety about crime, but it also makes continued residence 

psychologically possible." Such notions can 

crime unjustifiably in safe,'communities 

or make people feel cure in areas with abnorpally high 

crime rates. 
I 

Newman fa;-led to consider that his defensible space measures - -  

may conflict with life-style preferences or solutions tb 

social problems other than crime. Many people will not be 
1 

willing to give up their privacy in ordeg to increase 

surveillance. Neither may they be willi~g to walk through 

sterilea parks with little or no aesthetlic Moreover. 
1 

should society adopt security as a sooial goal when it 

cannot yet provide adequate housing f,br many people? 

e I 

Newman failed to appreciate that arkhitects have certain 

inherent biases. Porteous 11977:328) has raised the ethical 

problem of whether planners should-or people; or with 

people; or allow the planning to be facilitated by people 

who live in an environment. People may not want to live in 

an environment built to defensible space specifications; 

should w e  force them to? 

--------- 
'A patk d 
very spar 
to optimi 

esigned with defensible space features would appear , 

tan. It would containqery few trees or shr-ubs in order 
ze surveillance poyential. 



6. The design features advocated by defensible space theory may 

only change the outer surface of the environment. The 
% 

environmental changes may be so minor that criminals do not 

perceive a difference in the environmental cues. It is quite 

possible that criminals may not perceive, let alone&be 

deterred by, some of the symbolic barriers that Newman has * 

suggested to demarcate territorial boundaries, 

1 
7 ,  Newman's notion of creating a social fabric that defends 

itself may only work for certain groups of people. Different 
4 G 

groups of people have different interaction patterns so it 
I 

might not be feasible to expect every home owner to develop 

/ a sense of community or latent sense of territoriality. The 

best way to deve'op'a cohesive neighbourhood might be to 
I 

segregate people, which &ay not1 be a desirable social goal 

e.g., keeping the old from the koung or by segregating 

ethnic groups. 

8 .  Newman has also failed to discuss many of the practical 
I 

problems associated with CPTED. ,Repetto (1976:284) has 
x 

identified four bf these problems: 

a. the construction costs of remodelling or 
_ building various facilities; 

b. the time delays associated with the construction 
phase will delay any reduction in crime for 
years; 

/ 7 
c. there will l h l y  be forced dislocation of 



individuals and businesses or at least a 
significant alteration in their life patterns in 
order to accomplish the physical projects-that 
will be required; and 

," 

d.' there will also be sunk costs associated with 
the physical changes that were instituted, 

Because of these practical problems, architectura3 design-is, 

not likely-to be used when other alternative methods are 
\ 

'available to reduce crime. 

[ 
Newman has also made some rather questionable assumptions 

about the nature of criminal acts with regard to the 

intention and motivation- of criminals. He explicitly argues 

(1972:205) that much of the crime that occurred in the 

housing projects he studied was of a spontaneous variety 

(not premeditated). Newman takes this position in order to 

B 
afgue that CPTED will abate crime rather than displace -it. 

< - 
If a lot of crime is a spontaneous reaction to an 

opportunity then Newman suggests that the reduction of 

opportunities will naturally result in less crime. This is 

in sharp contrast to opponents of CPTED wh.0 argue that if 
., 

npportuni ties are reduced ora made unattractive, then 

criminals will seek them in'other locations. While the issue 

of displacement or abatement has not yet been. settled, it is 

naive of Newman,to assume that most of the crime in his 

study was of the opportunistic variety. 
\ 



LO. Because of the prohibitive costs th&t many CPTED strategies 

might entail, it is quite likely that many of these measures 

will only be adopted by those members of our society who 
Y .  * % 

have Giscretioaary income. If there is a displacement 

effect, then those areas without any CPTED measures are \ 

d 

going to have an increase in crime.,I.t might be argued tha-t - .I 

the poor suffer enough without bein6burdened with the upper 
a 

classes' share 6f, crime. 

11. Perhaps the greatest probleln with Newman's work is its lack 
- 

of construct validity, Many of ~ewman's key concepts cannot 

be easily operationalized, i f e l .  How does one quantify 
QI 

andwmeasure territorality, surveillance potential, or the- 

image of a builaing? ~he;e.theoretical -A abstractions may have 
.> 

no ,direct relation 'with the real physical world. 

Despite these major shortcomings, the Newmanesque approach 

has attracted many followers. Basically there are at least three 

reasons why this Newmanesque approach is so appealing. 

First, the shortcomings of Newman's work are not 
h 

/ 

particularly wellaknown. Reppetto (1976:280) has noted that 

Yewman'.$\ "Defensible Space" ( 1 9 7 2 )  received major critical 
<& 

attention in leading magazines and newspapers yet has failed to 



/' be reviewed by,&he major criminological journals.10 Mayhew 
/ 

(1979b) lagr gave a very comprehensive and critical review of 

~ewmanfwork; however, this article was seven years too late in 
/ 

and has pro%ably been over-looked by most practioners. . 
it is doubtful whether practioners are concerned . 

I 

and theoreti=al shortcomings of Newmanls 
/ 

work; especially when his idias make such,good common sense. One 

/' uncritical reviewer stated that: 

The tone of the book is practical, down-to-earth and 
increlnencal ... All this sounds like good common sense 
except, that Newman is able to back up his message with 
diagrams aqd statistics. 

f 

(Sommer, 1974:97-8) 

It is thi's common sense approach of Newman's writing that 

accounL3 for much of his popular appeal. Sellitz, Wrightsman and 

Cook (1976:3-7) identified .three major problems with modes of 
u - 
thought th,at deoend on common sense. 

------------------ 
l0~eppetto (1976:282) goes so far as to suggest that the reason 
that criminologists have ignored Newman's work is due to 
resentment. 

"Outsiders are never well received in any field and the 
fact that public attention afforded to ... Newman's 
ideas about crime prevention far exceeds any similar 
attention given to ideas of professional criminologists 
does not make for smooth interaction. I E  



1. 

2. 

3 .  

his 

Common sense limits people to the fakl iar . Consequently 
-J 

one's ideas may be limited to a nonconscious ideology/ 
/ 

/ " 

. 
Common sense concern with the immediate often reqQlts in 

/ .. . 
/' 

. . 
coexisting contradictory beliefs. 

,f 

Common sense problems are self-limited since they formulate 
,' 

neither theoretical nor methodological p&lems. This is 

because it takes its assumptions and methods as given. 

Sometimes; of course, common sense solutions are correct, 

while social science methods lead in the wrong direction. 

-, 
A/ 

Another reason why ~e&an ' s work is so ..appealing comes from 

production of how-to-do-it manuals on reducing crime. Mayfiew 

(1979b:152) has noted that the fact "that Newman gave detailed 

instructions for achieving defensible space was an unusual bonus 

for practitioners normally given only vague suggestions as 'to 

how to deal with crime." This has resulted in many ardent 

supporters of Newman's ideas amongst the policing community. His 

ideas clearly mesh well with2the "10,ck-and-bolt" mentality of 

many law en.forcement agencies which have simply equated CPTED 

with target hardening (e.g., better locks for doors and windows, 

the installation of electronic alarms and surveilkance aids, and 
s 

better forms of lighting). This Newmanesque approach to CPTED 

has encouraged many police departments to scrutinize 



architectural and planning designs in order to make 
Q .k. 

precommendations and changes with r,egard to planning features 

that may elicit potential criminal opportunities. It is this 
3 

influx of police interest and expertise that is the actual 
7 

<-. 

catalyst-in stimulating the growth of CPTED. 

r 
Although Newman's work suffers from some severe 

/' 
methodologi2al shortcomings he may have provided some important 

clues as to the nature of criminogenic settings. If one accepts 
j I  

the premise that <he public housing projects that Newman 

identified as having poor defensible space features are 
& 

conducive to crime, then the next step is to identify the 

specific design elements of these projects that account for 

these criminogenic conditions, From his theoretical outlook, 

Newman assumed that these criminogenic design features were 

high-rise apartments, double loaded corridors, poor light 4, ';i 
etc. These features may be conducive to crime but the condeptual 

links were not tested by Newman; that is, no evi b ence was given 
that these specific physical features were associated with 

w 

crime. Since this type of ex post facto research lacks controls -- 
there is the constant risk of improper interpretation, Kerlinger 

( 2 9 7 3 : 3 9 )  has noted that if@e proceeds from the dependent 
/ 

variable to the independent variable, in ex post facto research, -- 
then it is to accept the first and most obvious 

interpretation of an established relation. There may be 

thousands of environmental cues that people perceive, either 

consciously or subconsciously, when analysing potential criminal 



oppor.tunities. Each one of these environmental cues must be 

empirically tested to verify it's criminogenic effect. It may be 

quest ionable as, to whether Newman .found any statistically 

significant relationships amongst his environmental variables 

but this does not undermine the importance of the theme. 
% 

While architectural design considerations for the reduction 

of crime might be welcome by the victim~~of crime there is the 

manifest danger that some action might be initiated before the 

potential criminal opportunities have been identified, While 

initiating some CPTED strategy could possibly reduce some types 

of crime, it could likewise conceivably increase the amount of 

other crimes. A body of knowledge that can identify 

environmental features that are criminogenic does not yet 

It is quite conceivable that somebc@y (e.g., an architect, 

a city planner, or a police officer) could make design changes 

to the environment that, are criminogenic as opposed to providing 

a milieu for defensible space. Those people who attempt to 

------------------ 
"~his statement does not imply that CPTED assumes environmental 
determinism. It merely suggests that certain environmental 
features may provide potential criminal opportunities, The 

t 
environment does not cause crime but it does affect an 
offender's choice, whether or not it is made consciously. Many 
authors find it more useful to think of CPTED in terms of 
"environmental probabilism". The Brantinghams (1978:106) have 
noted that "environmental probabilism asserts that lawful 
relationships between the eAvironment and behaviour exist; but 
that these relationships are probabilistic rather than certain. 
At any point in time many paths of action lay open to an - 

individual,. and predicting individual behaviour absolutely is 
impossible; but predicting behaviour within a degree of 
uncertainty is possible." 



prevent crime through environmental design are operating op a 

haphazard basis until features of the environment can be 

indentified that are criwinogenic. Ex post faeto researeh w t  - 
I 

be done first, before experimental research, to establish 

statistical associations. It is this haphazard approach howards 

C P ~ D  that is so dangerous. It leads to .the latent hazard that 
, /'.. 

practioners may lose their interest in this field prematurely, 

If research in this area starts to show that these haphazard 

strategies are not working then efforts in this field may be 

abandoned, So far the few studies that have examined Newman's 

propositions have not been too supportive (e,g., Mawby, 1977; 

Newlands, 1983) and there is already an air of pessimism.l2 

Most of this chapter has been highly skeptical and critical 

of the direction that CPTED has proceeded. If it has ended on a 
- 

pessimistic note then it has served a functional purpose because 

the situation does not have to remain this way. The first step 

in reducing crime is to identify criminal opportunities. It has 

already been argued that this is the central tenet that' the 

validity of CPTED rests upon. perhaps it is now time to "put the 

horse before the cart". 

-----------we-----  

'*nayhew (8979b: 157) summarized the little research done in thY s 
area and was led to conclude that "defensible space has 
considerable intuitive appeal, but it may have been oversold." 



111. THE IDENTIFICATION OF CRIMINAL OPPORTUNITIES 

In order to prevent crime through environmental design it 

is first necessary to identify the criminal opportunities that 
.8' 

are to be changed, The concept of a criminal opportunity is 

complex. It is not object, but an object interpreted or 

perceived by a criminal (Rengert, 1981). A criminil opportunity 

1 has three elements which must be cqnsidered in an 'integrated 

fashion: objective site characteridtics, spatial attractiveness, 
4 

and target attractiveness. In a locational sense an inaccessible \ 

opportunity is no opportunity at all, Likewise, if an 
I 

opportunity exhibits no target attractiveness to the potential 

offender then it cannot he considered as an opportunityO1 The 

ehvironment emits many signals, or cues, about its physical, 

spatial, cultural, le.gal, and psychological ch$racteristics 

(Brantingham, 1978:3) which are used by the potential criminal 

to evaluate opportunities. ~esearch is needed in order to 

establish3the causal relationships between environmental 

opportunities and criminal behavi~ur.~ It has already been 

------------------ 
'~ar~et attractiveness has two basic components: lucrativeness 
and vulnerability. The lucrativeness of a target is the 
perceived monetary or aesthetic value a criminal sees in an 
object. The vulnerability of a target is based upon the 
criminal's perception of how easily the act can be carried out.' 

' ~ ~ a i n  it must be emphasized that these causal relationships are 
in terms of environmental probabilism and qot to be associated 
with environmental determinism. 



pointed out that very little research has been done in this area 

due to the etiological bias of traditional criminologists. 

Another reason why very little research has been done in this 

area may be due to a lack of criminological data bases at low - 

levels of aggregation, 
/' 

Level - of Aggregation 

Census data are a notable example of a data base that is 
i 

often used by criminologists. Although not createa for the study 

of crime, census data are used by social scientists because they 

are easily access-ible and relatively cheap to obtain. Yet they 

are a highly questionable as a criminological data base. The 

types of qvestions that criminologists would often like to ask 

of census -data.cannot be asked unless one is willing to fall 

cannot answer many of the interesting questions about specific 
C 

crime sites. -The BrantinghamsTl976:264) have noted that: 

L 

the mapping of variables into areal aggregates limits 
comparative analysis to variables which have been mapped 
into similar levels of aggregation and further limits 
the questions that can be validly asked bf the data to 
those which are appropriate to such levels of 
aggregation. I 

------------------ 
3 ~ e  ecological fallacy (Robinson, 1950) ocburs when one 
illegitimately shifts from relations among fhe properties of 
groups to relations among the properties of individuals. An 
ecological correlation is not necessarily equal to its 
corresponding individual correlation. 



I 
I 

b- Invorder to study the spatial land target attractiveness of 

criminal opportunities, an environ ental data ba-e at least at - 

the street addrdss level of detail 's needed. Data are needed at 

this low lwel aggregation to de \ ermine what environmental 
I 

cues contribute to &r iminqenic conditions. m e  development of 
I 

an environmentaT opportunity data bake is a formidable task. 
I 
1 

Criminologists have never concerned themselves with this problem 
I 

because they have not yet reached the stage where they can 
h 

easily produce a complementary data base of criminal events at 

the address level. 

It has only been with the advent of the technological 

evolution of computers that some police departments are now 

beginning to record crime at a machine readable address level. 

Police have usually recorded the location of crimes, victims, 

and offenders but never in systematic faphion that- could * 

easily.be used for research purposes. In to obtain address 

information about crimes it is necessary for criminologists to 

search police files manually in order to extract the needed 

information. ?L 

Contemporary urban forces are only nowbeginning to 

realize the need for improved information handling. Experimental 

projects in Akron (Pyle, 1974) and Dallas (Makres, 1980) have 

demonstrated the advantages t ~ .  police forces in developing 

in-house data analysis and display systern~.~ ------------------ 
4 ~ h e  advantages that these computerized police records offer are 
in terms of management purposes (e.g., interdepartment 
comunications, reduction in storage space) and for crime 
analysis (Sanders, 1980t278). Address based crime files also 



The most impdrtant element of th se computerized systems is b 
that the address of crime occurrences treated as a variable. 

. I 
This allows the police to respond to as that are temporarily 

experiencing high rates of crime. Thi s not possible using 
I 

manual records because of the time dela in recording crime i * 
P r  

(Makres, 1980). 

Cciminologists also benefit when police produce data at 

an address level since this information can be used to analyse 
r 

the opportunity stucture of the environment. This is something 
3 

that has only been'available to criminologists at a great cost. 

The expense of obtaining address level data has meant that very 

few criminological studies have examined the opportunity 

structure of the environment. As a result, criminological 

endeavor is mainly confined to easily available aggregated data, 

such as census data, which only allows criminologists to 

speculate about the etiology 'of crimes. ~ r & n  tKis perspective, 

the dispositional bias of traditional criminologists can be 

viewed as an-inherent problem tied to the lidtitations of their 
1 

B 
i 

data. As refine their data, th will also refine 

as criminologists efine their 

1' theories, they will also refine their data. 
\ 
I 
Z 

situation. \ 

35  



The Use of Official Police statistics --- 

One of the-most serious drawbacks in dhe study of 
-- \ 

criminology is the enormous cost and time ih takes to obtain 
\ 

crime data.. Criminologists often rely upon o8her sources to 

obtain their data, such as agencies of the cri\minal justice 

system. Of course, these agencies gather data to meet their 
\ 

needs as opposed to those of the researchers, For example, 

police reports are recorded in order to investiga$e crimes, to 

document evidence for court, and to report crime totals; 

purposes which sometimes elude the critics of official 

statistics. There is often no fault in the way the& agencies 

collect their data but only ih the method that researchers use 

it; usually for purposes for which it was never originally 

intended. 

The use of official crime statisitics has occupied several 

decades of intense criminological debate. The central issue in- . 

tXis debate revolves around the "dark figure", the amount of 

crime that goes undetected, unreported, or unrecorded. Hood and 

Sparks (1974) have noted several common reasons why ,crimes may 
1 

unrecorded: eC I I 

The criminal behaviour nay not be perceived as la crime by 
I 

the victim or other witnesses. 

The victim may know a crime has been committed 5ut not 



report it because he may have sympathy with the offender or 

may regard the harm done as too trivial in relation to the 

~~~~~~~~~~~~~~he may dislike or not trust the police and the 

courts; he may live in a community where it is deviaht to 

report a crime; he may fear reprisals; he may fear that his 

own deviant activity will be exposed; or he may feel that 

nothing would be achieved by calling the police. 
r 

3. There,may be a high social toleration of crime. 
*,,.., 

4.  Shrinkage in the number of recorded crimes often occurs 
b 

because police either'did not come when called or failed to 

regaid the incident as a crime and consequently did not 

record it. 

The imperfections of official statistics have led 

criminologists to devise other ways of counting crime (e.g,, 

self-report studies and victimization surveys) but these methods 

are not without their own shprtcomings. Nettler (1974:96) has . 

noted that "an evaluation of these unofficial ways of counting 

crime does not fulfill the promise that they would provide a - 
better enumeration of offensive activity". None the less, the. 

extremely high cost of gathering unofficial statistics rules out 

this type of data for environmenkal studies at low levels of 

aggregation. 



X , . 
The use of ~fficial*~olice data can invalidate spatial 

analysis in two ways: di-fferer~tial attention to different 

neighburhoods by the c'riminal justice system (i.e., pro-active 

policing) or differences in the willingness of residents of 

different parts of a city to report crime incidences 

: (Brantinghams, 19-81). In one of the few studies that-has 

examined the spatial bias of police data, Mawby (1981) found no ' 

% P 

indication that police data is spatially skewed. 

A study by Schneider (1976) found changes in the reporting 

behavior of residents after the introduction of a 

neighbourhood-based property identification program. Despite the 

potential criticisms, the use of police data is not necessarily 
Ira 

? problematic for some types of spatial analysis. Police only use 
\ 

-pro-active policies for specific types of crimes. Police usually \ 

\ 

only respond to property crimes in a reactive manner, which 

rules out the possibility of spatial bias on the part of police. 

,For the purposes of this study, if one assumes that the 

reporting rate of crimes is constant across the different types 

of street segments, then the use of police statistics should 

5 cause no concern. ; , -- 5"-'----"-'-"-- 
If there was any difference in the reporting rate of crime, one 

would expect to find a higher reporting rate for victims of 
commercial establishments. Since commercial establishments would 
be found on more highly accessible street segments, mare crime 
woule be reported on these streets, than on less accessible 
streets. Consequently, the differential reporting rate could be 
acting as a confounding variable. To eliminate this possible 
explanation, a spatial analysis of property crime must be 
performed separately for commercial and residential crimes. This 
was done in the current study and no differences in the spatial 
patterns were observed, of residential and commercial crime, 
when examining the accessibility of streets. m i s  was taken as 



While it is r.athen easy to suggest that spatial bias may exist 

in the way people report crime*--<t is much more difficult to " . -  - -r 

devise a plausible argument to explain this phenomenon. To make 

such an argument one would have o believe that certain'types of 

peo~le use street accessibility as a major criterion in their 
> \ 

a i 

decisign to purchase homes. Such an argument is highly . 

iwplausible and probably merits no serious attention. 

U * ---. 

/ 

of criminological research is of an - ex , 

post facto nature, Acc rding B to Kerlinger 

Ex post facto research is systematic empirical inquily 
in which the scientist does not have direct control of 
independent variables because their manifestations have 
already occurred or because they are inherently not 
manipulable. Inference about relations among variables 
are made, without direct intervention, from concomitant 
variation of independent and dependent variables, 

- 

Ex post facto resea~ch suffers from several severe limitations. -- 
Kerlinger (1973:390) has noted that this type of research design 

has three major weaknesses. ,r- 

! 

I ,  The inability to manipulatesindependent variables. 

5(cont'd) confirmation that there was no spatial bias in the 
police data that were used. 



2. The lack ~ f ' ~ o w e r  to randomize. 

3. The risk of improper interpretation. 

-- 

The inability to manipulate the independent variable and 

the lack of power to randomize, stems from the problem that it . - 
is inherently impossible to modify the physical environment once 

an event %as already occurred. Any conclusions drawn from an ex - 
post facto research design ,will always be weah because the 

results could be-due to chance relations or to any number of 

possible extraneous variables that cannot be experimentally 

controlled. This inability c ..* to control experimentally potential 

mitigating variables can lead to the acceptance of the first and 

0 most obvious interpretation of any chance results. 

Since most criminological research is of an ex post facto 
\\ 

- 
nature, it is Very important to be\guided by theory. Without a 

\ \ 
\ 

theory to guide the researcher, it ig difficult to find:or 
I \ \ 

justify a starting point. Fqr example\ in c ~ & ~ ~ r i n g  burg$+rized 
\ 

to non-burglarized houses for differences, the number of 

variables that could be chosen from the thousands of 
\ 

\ 
environmental cues present are virtually limitless. By working / 
without a theory, it is essy to accept the •’.itst and most / 

I: /" 
obvious interpretation of an established relation. v m o r e  

I 

relations one examines, the greatef the probability that some ,,"~ 

, , 

chance correlations will be found. Of course, even when -t$ided 

by a theory, the results are tentatively weak because they may 

still capitalize on chance re3ati0ns.~ Merton (1949391) noted 
/ 

/ 

9 



\ 

that because of the flexibility of post factum explanations that 
'i 

, -r 

whatkver the observations, new interpretations can be found to 
1- 

"fit he facts", The retort to this line of l-%ic is that at t , 
least &hen guided by a hypothesis, the researcher has the 

satis action of having the "facts fit the theory", When the 
I r 

factsbo not fit the theory then knowledgeis advanced through 

falsification (popper, 19681, While it is widely acknowledged 

that the-principle of falsification has severe limitations, it - 
does give support to the scientific venture of doing theory 

i 

guided research (Chalmers, 1976). Another advantage of 
\ 

conducting theory guided ex post facto research is that it f -- 
eliminates a lot of implausible variables and makes the research 

job more manageaple. With an envirodBenta1 data base 
s;- 

at a street address >evel, the probabalistic relationships 

between environmental opportunities and criminal 5ehavior can be 

(1973:35) have identified three criteria 

necessary to establish causal 
I' 

rel+-k&ships : 

,/' 
A'' 

i. 

1. Association - A and R are statistically associated. 

2. Causal order - A is causally prior to 8. 
. . 

\ 

3. -Lack of spuriousness - The association between A and 
B does not disappear when the effects of other 
variables causally prior to both of the original 
variables are removed. 



- - \ 
The first step in identifying criminal opportuni b 4es i& to 

show that a relationship, or a statistical association, exists 

between environmental opportunities and criminal behaviour. If 

criminal behaviour occurs in a completely random fashion, then 

no spatial relationships between crime and opportunities should 

exist. This seems unlikely as the spatial patterning of crime 

has long !been observed. The second step, causal order, means 

that the the environmental opportunity must attract the crimjnal 

to the spatial location and target. It is not necessary to 

establish causal order for property crimes ~ecause it is 

nonsensical to consider the criminal as being causally prior to 

the opportunity; that is, the criminal does not attract the 

opportunityO6 Whether or not criminals are aware that they are 

being attracted to an opportunity, makes no difference to the 

causal order as the process can he either conscious or 

subconscious. The third criterion of causality is to show that 

the relationship between environmental opportunities and 

criminal behaviour is not spurious. There is always the 

possibility that an or extraneous variable may account for the 

association. While it is methodologically impossiSle to test for 

every extraneous variable, 'it does strengthen one's argument to . 

consider alternative explanat ions and to eliminate the more 

------------------ 
6 For some types of violent crime le.g., murder, rape, or 

( 
assault) causal order may have some significance; that is, the 
cr4rninal may attract the victim. F-- 



plausible ones. 3 

In order to document the relationship between environmental 

opportunites and. cr-iminal behaviour there are two possible 

research strategies. The first is to interview criminals as to 

the environmental cues that attract them to targets. Research of 

this kind will no doubt produce mqny suprising results as 

criminals' perceptions of targets may differ drastically to what 

- police and researchers think. It is quite possible that 
perceptions of what constitutes an attractive target are quite 

varied even amongst cr~iinals for the same types of crime. This 
, /.' 

kind 6f research mdy question the utility of having police 

provide their expertise to modify the physical environment to 

eliminate what they perceive to be criminogenic opportunities. 

O f  course, the converse may also be found. 

The problem with this typf: of research is that usually-the . 
only criminals available to he interviewed are those who have 

already been caught and they may not be representative of the 

criminal population at large. Rengert has suggested that this 

issue may be a "red-herring" as many offenders are apprehended 

on the basis of misfortune rather than on the basis of poor 

criminal skills.' The other difficulty with this research 
\ 

Blalock (1961:6f points out that cahsal laws cannot be 
demonstrated empirically, but that id is helpful for us to think 
in causal terms. \ \< 

\ 

%'his is based on Rengert's current research of interviewing 
professional burglars as to their choice of targets in 
relationship to their home location. The results of this study 
have not yet been published but were discussed in a seminar 
presented at Simon Fraser University. 



J 
technique is that criminals may subconsciously respond to 

environntental cues. If this is the case, then these subconscious 

environmental cues will not be uncovered in the interview 

process as the criminal will not be aware of them. 
1 

Another research stategy that may uncover relations between 

environmental opportunities and criminal behaviour is by spatial 

mapping. The relationships between the home location of property 

offenders and their targets can be studied. One approach could 

involve comparisons between those targets that a criminal chose 
'P 

and those that he did not choose. What factors led a burglar to 

kreak into one \ouse and leave the neighbours' homes untouched? 

The differences in the architecture, occupancy, or spatial 
J' 

location of these homes may identify environmen a1 cues that may f e 3 
attract criminals, whether or not it is a subconscious process. 4 

This type of research calls for the study of the relationship 

between the offender and the target or victim. As previously 

discussed, this type of research can only now be realized with 

the advent of computerized police files that can provide the 

spatial coordinates of these relationships. 

'9f course t h i s  type of research is associational since 
causality can never be proven. 



Opportunity and - Awareness 

Much of the current research in environmental ' criminology 

has only considered the objective site characteristics of 

opportunities. While this is important, it still does not 

explain the cognitive process by which criminals evaluate'the 

suitability of targets or Secowe aware of potential targets. 

This decision process is shown in Figure 1. This figure 

pictorially presents the view that etiological criminol~ists 
* 

are primarily concerned with the motivation ofsa criminal while 

environmental ~rirninologists concern themselves with the entire 
X 

search process of evaluating the suitability of a target.1 ./ 

Whether or not a criminal is highly motivated, some form of a ' 

search process must take place in order for a crime to be 

committed. As depicted in Figure t this search process may be 

affected by the objective site characteristics and by the 

criminal's perception of 
< 

------------------ 
7 

'me theoretical underpinnings of t h i s  model can be found in the 
~ r b a n  research literature pertaining to "human activity 
systems", This literature examines "activity patternsw Qf people 
in terms of the motivation, choice, and action sequence. Chapin 
11974) defines an "activity pattern" as a tendency for people in 
3 given population to Sehave in similar ways, 
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I 

what is a good or b opportunity. The search hay also be 

influenced by the impsed by the physical 

environment and one s knowledge of the enviramebt. The i 
knowledge, or aware ess space, that criminals have of the i 
environment and its potential opportunities, should largely 

depend upon their rbutine activitv patterns. Those areas that 
I 

& 

criminals frequent probably form the dominant portion of their 

awareness spaces. Property crimes may occur in the same areas 

that criminals conduct their routine activity patterns. 

F.rom the literat'ure it is clear that the opportunity 

structure of the environment influences criminal activity 

patterns (Boggs, 1965; Rengert, 1980, 1981). This influence 
r 

stems from both the physical limitations that the environment 

imposes upon the individual and the cognitive representation 

(awareness space) that the individual has of the environment. It 

is the polarity of these two forces that has made it difficult 

to measure astarget's probability of being victimized. Two 

measures are needed: an objective measure of the relative risk 

and some measure that will account for the subjective component 

or awareness that criminals have of different opportunitiw, It 

was the seminal work of Boggs f 1965) that first presented in 

------------------ 
2~ohen and Felson (1979) argue that criminal acts require a 
convergence in space and time of likely offenders, suitable 
targets, and the absence of capable guardians against crime. , 

They found that the dispersion of activities away from /' 

households and families increases the opportunity for crime and 
thus generates higher crime rates. The absence of capable 
guardians against crime is probably one variable that influences 
a criminal's perception of what is a good opportrlnity. 



objective measure of the relative risk of opportunities;3 but 
I 

how does one measure or quantify the relative risk due to a 

criminal's awareness space? It is not sufficient to think of 

opportunities only in terms of objective realities. FOX 

instance, two houses woul,d normally be counted as each 

representing an equal apportunity to a burglar. If one of these 

two house* was not in the awareness space of a burglar, then 
\ 
\ 

they could not really be considered as representing equal 

opportunities, as the unknown one would nevcir be exploited. In 

attempting to define the relative risR of an opportunity, > - 
Rengert (1950:201) was led to conclude that: 

, 
\ 

/ 

/' the relative magnitude of an opportunity is proportional 
to its relative degree of accessibility which will 
partially determine its probability of being exploited. 

The street networks of the physical environment, to a large 

extent, influence the mobility patterns of people. The paths by 
# 

which criminals regularly travel mo influence their 

awareness of potential targets. The next section explores how 

street patternsd can influence the movement patterns of criminals 

and how these patterns can affect the decision process for 

31n her study, Boggs (1965) demonstrated that simple resident 
population denominators, in crime rate ratios, can produce 
distorted pictures of crime distributions. She noted that crime 
rates should form probability statements and should therefore be 
based on the risk or target group appropriate for each specific 
crime category. 



target selection. 

Street Design and Crime 

\ 

The idea that street design could influence crime was 

recently expounded by Newman (1976~60). It was his contention , 

b 

that the existing fabric of city streets can be subdivided in 
%. 

- order to create territorially defined blocks. As the territorial 

subdivision of streets in an :area increases, the residents are 

more likely to increase surveillance because they can better 

! 
recognize who does not belong in the area, With an increase in 

/ 
territorality, surveillance also increases: both of which 
, 

,contribute to a reduction in crime. Empirical support for this 

contention w a s  provided by Newman (1980) in his most recent 

book, Community of Interest. This study examined the - -- 
privatization of streets in St. Louis. 

According to Newman, in order to arrest the social decay of 

their neighbourhoods, a few residents of St, Louis banded 

together to buy Sack their streets from the city. The citizens 

of these private streets legally own and maintain their streets 

which used to be the responsibility of the city. The 

distinguishing features of these private streets, as outlined by 

Newman (1950:126), are: 

1. each street is Slocked off at one end to prevent through 

traffic, and 



2. ownership of each street right-of-way by the residents is 

guaranteed by a deed of restriction attached to all - 

property. 
-\.- 

The..closing off of streets reduces pedestrian and vehicular 

traffic and apparently creates a psychological effect that 

-\ encourages residents to think of their own street as thqir 
\ 

neiahbourhood or "home turf". 9 \ 

! 

n* In order to test whether these private streets had lower 

crime rates than public streets, Wewman examined three matched 

comparisons. Newman concluded that even,though each street 
\ 

showed some idiosyncrasies in the criminal'behaviour, the 

private streets had less crime in almost every crime category. 

The only exception to this trend was for the crime of b~rglary.~ 

Newrnan (1980:142) offered two explanations as' to why the crime 

of burglary appears to be an anomaly. 
< 

First, physical closure and i.nstitu$ionalized ownership 
may make a stranger more obvious and residents more 
watchful, but it may do little to clandestine entry into 
a structure from the rear alleys and yards, which, 
although privately owned, are often only minimally 
fenced. Second, the very status of the private streets 
(composed of middle-class single family homes') compared 
with adjacent public streets (composed of lower-income 
multifamily homes) may serve to label the private 
streets as lucrative targets fpr burglary. 

4The other crimes examined were assault, purse snatching, 
:vandalism, theft from auto, and theft of auto accessories. 



While this latest study by Newman gives further/ support for his. 
J d 

defensible space arguments, the results must ge tempered because 
> 

of t-ir ex post facto nature. Alternative e#planations can he 
w- 

devisedito account for his empirical findings. 

For example, one of the most serious problems with Newman's 

latest study was the way in which the cribe rates were 

constructed. The numerator consisted of thenumber of officially 

recorded crimes on each block (broken down into the six types of 

crime) while the denominator was bas-ed on the population of 

residents residing on each block. The population was derived 

from resident interview responses5 and the U . S .  Bureau of the 

Census (1970). It is this population figure, of the private and 

public streets, that may be acting as a statistically 

confounding 3ariable. One of the reqkirements of living on a 
'9 

private street is the maintenance of single family residential 
- ' .  

obcupancy. This is not the case,for public streets as Newman 
\ 

noted that these streets were deteriorating with many 

conversions of single family dwellings to multi-family 
L 
occupancy. 

From a visual  peispeetive, the private stteets appear to 
the potential buyer to be stable and well-maintained 
residential environments. There' is none of the physical ------------------ 

5 ~ t  was never made clear whether these resident interview 
responses contributed t o  the populat-io!i counts of street blacks. 
Such data c o u l d ,  i f  systematically carried out, adjust 
imperfections or inaccuracies in the census data. However, it 
would appear tha t  interviews were conducted, mainlv with 
residents of private s t r e e t s ,  in order t o  get their impressions 
and perceptions of the quality of life in their neighbourhoods, 



deterioration prevalent on the surrounding public 
streets, nor are there any houses which give the 
unmistakeable sign of havihg been converted to 
multifamily occupancy ... Recent conv rsions have made the 
street a mixture of multifamily an 8 single-family - 
dwellings. The street is occupied by a mixture of m i d d l e  
and lower-income blacks. 

fNewman, 1980:131&1391 
- 

P 
J \ 

The net effect of these multi-family conversions is that it 

dramatically boost the population of the public streets, 
-i.. 

which would not be re d in the census f8gures."i; may 
\ 

. res~rl-t in the denominate) of the rate figure for public streets 
a, 

- 4 being much too low. S ch an under-count could account for the 

differing crime rates % these tWo types of' streets. Simply 
because it was difficult find the currenk population f each - 

t e5 
street is no reason to settl for inaccurate and outdated 1 
information, Newman's analysi w-uld be more illuminating if he Q 
had considered an alternate-denomi ator in the calculation of 

his rates. Rather than using the conventional population\ 

denominator he could have selected- ones that would have adjusted 

*- for environmental r i s k  or ,opportunity ( e - q . ,  the number of 
\ 

houses or automobiles on each street segment). Many 4f  the 
\ 

crimes that Vewman examined are meaningless when expressed in , 

terms of the total population. For instance, burglaries could 

5The reason why this population increase will not be reflectea 
in the census fi'gures is that the census was taken over a decade 
ago, while many of the conversions are recent, Furthermore, 
there iscarzentA&a$e about the accuracy of the census when it 
comes to counting illegal suites and their occupants as the 
landlords are unlikely to report them due to fears of income tax 
invasion. Only recently, cities in the U . S .  were complaining 
that the r cent census ( 1 9 R O )  missed counting millions of 
illegal &rhich meant missed Federal Tax support. 



\ . . '' 
hade been examine'&--.pe?...units , . .. . at, risk .rather usingipopulation as 

. - .. ' "(. . 

the denominator. ~arri;3'.-(19&:148) .- ......- has noted that: 

\J population may be conceptually appropriqte as a 
denominator for some offences, but the uncr i,tical 
application of population as a denomihator for all criqe 

' categories may yield patterns that are at best 
misleading and at worst bizarre. 

Another serious problem in the way that- ~ e w m a n  constructed 
, 

his crime rates deals with the numerator. There could be a 

difference in the reporting behaviour between the residents of 

the two different types of streets. Although both receive 

patrolling by .city police, it is quite possible that pe'ople who 

live on streets report less crime than people who live 

4 
on puqlic streets. Since residents of private streets have 

divordFd themselves from the city, in terms of buying back their - dB 
. 1 

own stkeets, they may have become a community unto themselves. 
i 

The redidents of these private streets may have formed close 

'3' neighbo, rhood ties with each other to the extent of becoming 
/ 9 

social blitists. They may feel no need for police intervetion as 

h they ar often ineffective in solving property crimes. The, s 
1 

terri toiial feelings they developed about protecting their own 
1 

X 

communi(ty may have di,splaced the need for bri*ging in an 
1 - 

"outsid/e" police force. Consequently, if the police are not I 

called./ then no file can be opened. This explanation offers a 
i 

differdnt view for the anomaly that Newman found for the 
L- 



- - 
burglady rates. 

I 

Burglary is one of the only serious c'rimes that people 

protect themselves against and this is done through Gying 

houshold insurance. In order to make an insurance claim for 
* 

burglary, the victim must file a poiice report of the incident; 
k .  

this is to eliminate fraud and to substantiate the claim. This 
I 

may account for the high rate of burglaries rev-ted by private , 
\ 

street residents because they may be more inclined to purchase 
0 

insurance than residents of public Streets because they are 

higher in the socio-economic bracket. The other crimes that 
% 

Newman examined (assault, purse snatching, vandalism, theft from 

auto, and theft of auto accessories) are either-not insurable or 

are often considered too petty to bother making a claim, 

especially when there is a deductible that must be paid. It 
>--, 

, \  

woqld be mor- helpful if Newman had examined some other crime 

h as car theft, which has a high reporting rate because 

is mandatory. The overall effect of a low reporting 

rate $of crime by the residents of private streets would be the 
I 

iilusio~ of less crime. 
I 

of Street Design and Crime 
I 

f Newman was not the first to express the idea'cliat street 

esign could infguence crime. Many authors noticed distinct 
-- 

elationships between these variables while others have hinted .. 
f 

t possible connections. Tobias (1972) and Dyos (1957) noted how 

54 



the rookeries (cr idinal areas) of early Victorian London were 

4 displaced through e placement of new streets, For example, in 

order to reduce crjme, Victoria Street' was deliberately run 
I 

+th;bugh the infamobs Westminster rookery. The purpose of the 
/ 

placement of thes major streets was to break up the rookeries ei 
and displace thei crkminal occupants. f Q 

f street improvement in early Victorian 
eldom single, for street improvement during 
rovided almost the only effective way of 
a grand scale some of, the worst features 
th. The disjointed maze of streets in 
n was not only inefficient for transport 
ng for the police but prodigal of human 
treet improvements became not merely a 

> 

I 

reasing the circulation of traffic but a I 
seemingly effective, instrument of slum I 

(Dyos, 1957:264) / 

.+ j 4 early po-sitivist, Enrico Ferri, also thought that crime i 

could be dispersed through the iotroduction of major I 
tran portation routes. f 

And robbery and brigandage? Thev withstand the death 
penalty, and extraordinary raids by soldiers.. .Wherever 
the woods are not traversed by railroads or tramways, 
brigandage carries on i t s  criminal trade. Sut whenever 
railroads and tramway visit, brigandage is a form of 
crime which disappears. You may insist on death 
penalties an4 imprisonment, but assault and robbery will 
continue, because it is connected with geographic 
conditions. 



Ferri was well aware of the vast importance that the concept of 

prevention holds in the effort to reduce crime. Many aspects of 

environmantai design can be traced back to this early pioneer in 

9 
. , 
'<\ 

High roads, railways, and tramways disperse predatroy 
bands in rural districts, just as wide streets and large 
and airy dwellings, with public lighting and the 
destruction of slums ,prevents robbery with violence, - , 

concealment of stolen goods, and indecent assaults. 
(Ferri, 1596:1231 

Yet the advent of hett;r transportation networks did not alwavs 

coincide with reduced amounts of crime, For instance, Glyde 

(1856) found that the highest rates of crime for medium-sized 

towns., in Sulfolk during the mid-eighteenth century, occurred 

along the major highways. This finding seems to be a common 

ph'enomenon even in today's society. Several authors 'nave found 

that there are higher crime rates near major arteries (Angel, 

1968; Luedtke et al., 1970; Wifcox, 1.973; Duffala, 1976). The 

Brantiwhams (1981:50) have suggested that the reason why there 
P 

tends to be a concentration of criminal events close to major 

transportation arteries is 5ecaus'e: 

3 

:. major transportation arteries are Likely to become part of 

the awareness space ~f many urban residents, including 

potentigl criminals, and 



2. major arteries offer easy'access and escape to criminals. 

Relations between streets and crime were also observed by 

members of the Chicago School. Burgess (1916:726) was Eed to 
\ 

conclude that one of the most important factors to the 

understanding of delinquency was the proximity of youths to 

business streets. This relationship w a s  further expounded by 

d B rgess ( 1 9 2 5 : 1 5 2 )  in his discussion of the triangular 
I 

relationships between the homes of offenders and the l ~ a t i o n  of 
B 

delinquent events. Unfortunately this observation, of the 

spatial patterning between a criminal's residence and the 
'3 

environmental - opportunities, was buried under the qeneral rubric +- 
8 

of social disorganization. Social d,"iorganization was used to -; - 

explain the spatial patterns that were uncovered. 

Shaw and McKay concluded thak proximity to industry and 
commerce was really a proxy for the less directly 
measurable social variable, social disorganization,..The 
spatial characteristics of the crime pattern are reduced 

4 

to little more than convenient devices for the 
organization of data bearing on purely social processes , 
of motivation. 

A 
(Brantingham and ~ e i f e r ~ ,  1981:232) 

/ 

This shift away from considering aspects of bbe physical 
t 

environment as influential forces in shaping crime patterns has 
. r 

meant that in the last 3alf-century there has been virtually no 

research examining t3e relationship between streets and crime; 



not to mention other environmental variables. 

The crime reducing potential of street network systems has 
\ \. 

for the most part been forgotten by contemporary urban planners. 

In a study by Appleyard and Lintell f19?2:04 ) ,  they found that 

"studies of urban streets have concentrated almost exclusively a 
1 
on increasing their traffic capacity with no parallel accounting 

of the environmental and social costs." Yet these same authors 

never entertained the notion that streets could alter or affect 

the crime patterns of cities. 

The first contemporary w ~ i t e r  to develop a theory linking' 
t 

crime to street use was Jacobs f1961)  and this wds only by" 

inference. In her thgory of crime control she explicitly 

outlined three cohe2ent themes. First, Jacobs stressed that a 

clear distinction must 5e made between public and private space. 

Second, appreciating that a great deal of crime takes place in 

pub1 i c space, ~acobs emphas i zed the need for survai 1 lance. She 

argued that citizens must 5ecome vigilant and become "the eyes 

of the street". Third, she recognized that areas with few people 

around tended to nave erimes committed there because there are 

no witnesses. Consequently, she stressed that the design of 

cities shotild be planned so that there is always moderate 

activity in areas such as sidewalks, parks, and streets. While , 

some of these ideas appeal to common sense, Jacobs never 

developed the architectural plans to fulfill her ambitions of . 

creating a safe city; this was left .for Oscar Vewman (1972). - +  



It was the work of Jacobs and Newman that partially 

inspired Bevis and Nutter (1977) to do the first empirical study 
\ 

\ 

of street design and crime, While the previous w k  d 3 ~ -  
i 

and Newman accentuated the ihportanhe of street layout, Bevis 9 i' 
and Nutter emphasized a different t$eoretical krspective from / 
the latter authors. Bevis and Nutter postulated that street / 

/ 
layout can alter crime in ways othe* than increasing the 

territoralitiy and surveillance by jesidents. From interviews , 

with prisoners, they found that burdlars prefer to be familia 
I 

with areas they victimize and selecd targets that are conven 
I 
I 

for both access and departure, This lwoerld mean that 
I I 

I I 

probably less famili r with, and firjd less attractive, t h y e  P 1 

areas that are soaew ted or  ina accessible. Bevis 
I 

Nutter also noticed some of the early cognitive 
I 

literature (i.e., & Golledge; k3761, pointed to 
I 

interesting observations that suggesbed that ,les.s acc ssihle 
I - t .  

streets are travelled less by nonresbdents than a>e 
' i 

I Pther 
streets. This led Bevis and Nutter f I 9 7 7  : 4 )  to. hesize that 

~ 
"houses and apartments along less acfessible will not be . 

1 1 ,  / 
as familiar to nonresident criminalsiand will notibe as 

S I i 
frequently burg1arized.a~ will housipg along more accessible 

streets. "' This belief was further sqpported by interviews with 
7---'--'---------- 
This is also another possible explar)ation for the results of 
Newman's (1980)- study of the privati ation of St. Louis streets. 
The fact that these streets were clo ed to through traffic would 
mean that criminals no'longer travel ! ed these streets and 

-"., 
therefore may not, ~f been aware of tye potential opportunities 
that existed on them. 

r 



police who suggested to Bevis and Nutter that there are fewer 
- 

crimes on cul-de-sacs and dead ends. Rather than redesigning 

street3 in order to test their theory, Bevis and Nutter decided 

it would be wise to first empirically determine the extent to 

which existing types of street designs exhibit differing crime 

rates. They then .carried out their study to sEatistically 

document the relationship between streetTaccessibility and the 
, 

rate of burglary. \, 

1n their study, W v $ s  and Nutter developed a typology of 

. s i x  basic types of street segments based upon their accessiblity 

(see Figure 2). Their findings indicated that there is a 

noticeable pattern of lower residential burglary rates for 

housing on those study blocks with lower accessibility and that 

there is an upward trend t 'nat relates increasing street 

accessibiqity with rising crime rates.R Despite the 

innovativ$ness of the ~ e v i s  and Nutter study, its impact has 

9 been limited because it has remained relatively unknown. / 

Fortunately, it has not been forgotten as the Brantinghams 

(1978,1901) have considered some of the ideas developed in the 

_ Bevis and Nutter study and consequently developed a more 

sophisticated theoretical underpinning for their findings. 

------------------ 
%he research design, method01&~, and findinqs of this study 
will b* discussed in the forthcoming section. 

'Their study won the student paper competition at the annual 
American Society of Criminology meeting in Atlanta, 1977. A 
shortened version of their study was published in a relatively 

- obscure publication by Frisbie (1977). 
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The Brantinghams (1978,1981) have developed a 

model of crime site sex ction that uses the concepts of t L 

opportunity 

concepts of 

theoretical 

and motivati9 and ties them together with the 

mobility and perception. Bascially, their 

model posits that criminals engage in a search for 

their targets or victims. The intensity of this search will. 
I 

depend upon how highly motivated they are to commit a crime, In 

order to evaluate and-aelect targets, criminals will use their 

previous knowiedge of the environment (either learned through 
b 

experience or through social transmission); this is known as a 

criminal's awareness space, 

Using their.own theoretical model, the Brantinghams 

(&98l:5l) -deductively arrived at some general statements about 

crime patterns; 'one of which is a theoretical elaboration of the 

Bevis and Nutter findings. - 

In order for a cfime to occur, the criminal has to 
locate a target or v i c t i m  in h i s  awareness space. A 
criminal's awareness space will change with new 
information and as the result of searching. The 
expansion of an awarpese space will most probably occur 
in a connnected f ash*; the borders or edges of 
currently known areas will'be explored first. Tn 
exploring new areas, the potential offender will find it 
easier to penetrate areas with predictable road 
networks. Areas with  grid street layouts are more 
predictable than areas w i t h  winding roads, cul-3e-sacs, 
or dead ends. 



The Bevis and Nutter Study: A Critical Review 

The Bevis and Nutter study was divided into two phases. The 
- 

first phase compared the residential burglary rates of 
i 

individual blocks representing various layout types (refer back 

to Figure  2 ) .  A sample of eleven to sixteenoblocks were randomly 
1 

selected from the 127 census tracts in Minneapolis for each 

b l o c k  type. For each of these study blocks, the nearest 

"through" b l o c k  was selected to provide a matched pair as a 

control .  The burglary rate for each of the four types of study 

b l o c k s  was then compared to each of the coaparison'groups of 

"through" blocks using a sign test. Thetr results showed that 

dead ends, cul-de-sacs, and L-type blocks had Lower residential 
\ 

Surglary rates than did their more accessible control blocks; 

however, burglary rates slung T-type blocks  exceeded the rates 

fox its c o n t r ~ l  b l o c k s .  Figure-3 describes their results. 

Despite the anomaly presented by the T-type blocks in their 

natched comparisons, it seeras t h a t  Sevis a6d Nutter missed an 

interesting observation. By averaging the rates of the - 

blocks t~gether, to form one group, a linear trend can be seen 

from their 3a ta ;  see Pigure 4. This linear trend clearly shows 

that 5urglary rates are positively associated with increasing 

b13c4 s c c e ~ s i b i l i < ~  and the anomaly represented by the T-type 

S l c x k s  disappears w i t 3  statistical averaging. 
F- 
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In the second phase of the Bevis an& Autter study they 
<'. 

demonstrated the relationship between burglary rates. and street 

accessibility at anothes level of aggregatiWusing regression 
T / 

analysis. This phase of' the study used census trabts as the unit 

of analysis-rather than'types of blocks. Accessibility was J 

measured in terms of the permeability of street layouts, that 

is, the ease of travelling through an area. They measured 

permeability at the census tract level by using a graph theory 

measure. lo Social variables f rorn the census and the permeability 

variable were then used in regression models to predict the 

burglary rates of different census tracts in Minneapolis. They 

also explored the possi3ility that street permeabili-ty may be 
- i 

conducive to crimes other than residential burglary. Regression 

models were used to analyse five other types of crime: % 

-\ \ 
J 

commercial burglary, commercial rclbbery, residential str'eet 

'- '--. 
'1, 

robbery, residential assault 5 y  strangers, and rp~identihl rap 

5y strangers.11 
------------------ 6 

191n graph theoretic terms, a map displaying street 'layouts is 
actually a planar (two-dimensional) graph consis&ing of edges 
(Slocks in the layout) and vertices (intersections in the 
layout). Bevis and Nuttor use "beta", a theo~etical~graph 
measure, which ;s a ratio comparing the number of, edges to the 
number qf vertices. For a reference on this subject see Kansky 
(1963). Seta is a basic measure of permeability in which the 
greater the value of Seta the greater the degree of i 

permeability. The weaknegs a•’ a graph measure t3eorv 02. 
permeability is that it does not take into account aspects of 
street layout such as t h e e n g t h s  of blocks, the angles at which 
,they m e e t ,  -x whether Sfocks are straight, c u r v e d ,  or elevated. 

I t  This was a shart&ng of the first phase of t \e  Revis  and 
Nutter study in tvt they m l y  snalysed residential burglaries. 
3f course in all f a i e e s s  t3 the authors, crime data at this 
level 3f agqregatign l ~ s u a l l y  iioes not exist unless one is 
wi'ling t~ expend 3 'remendous amount ~f time and energy to 



1 

The results in the '7Second phase of the study showed that 
,-J %x 

d, 

high bbrglary rates are statistically associated with highly 

perrneadle street layouts. After accounting for the variation F' 
\ 

that wab explained by traditional social variables, the 
\ 

permeabi\ity variable still accounted for six percent of the 

in residential burglaries (R = .06). Although the 
I '  

is contribution to the total variation by the permeability measurei 
1, 

is sufficiently large to be statistically significant, it is 
" 

f \ - - 
r f  questionabl whether it has any 3ubstantive significance; 

\ 
especially in light of the fact that the permeability measure ,-  '\ 
was not stat stically significant for any of the other. five \ 

L 1 
F 

crimes that w re tested.12 
\ 

Of coursd the major problem with this type of analysis, 
'\ s b 

without enteri4g the arena of causality, is the traditional 
\ 

limitation of the ecological analysis. If Bevis and Nutter had 
\ 
\ 

found a substant9vely high association between the permeab'ility 
\ 

\ measure and burgljaries, this would not necessarily have meant a 

that most of the urglaries twere committed on highly accessible \ 
L blocks. The permea ility variable is measuring the general 

# 

\ 

accessiSiJity of ldrge census tra~ts;~,not individual blocks. 
I 

I 

Although the first hase of their-study helps in making \ inferences it is quite conceivable that many of the burglaries 

a in the more accessib e census tracts were committed on street 

icont I d )  collect it' from police records. 
I 

121t "is possible that !the statiqtically- signif icanf fending 
-'J 

could simply be-an anomaly represented by chance, in which case 
t 3 e  findings would be spurious. 4 



d /blocks with low accessibility. The inherent danger of committing 
I 
'the ecological fallacy does not permit one to analyse data at 

i 
- one level land to then draw conclusions a k a  lower level'of 

i 
- 4 

1 aggregation. In converse, the fact that Bevis and Nutter did not 
i 
/ find any statistical relationship between the permeability 
i 
I measure and the other five crimes does not preclude the 1 

- 1 possibility that a substantive relationship does exist between 
i 
/ accessibility and various crimes at a block level, as was 
I 
I partially shown in the first phase of their study. 
i 

Perhaps the most interesting part of their study wasethe 

way in whi,ch they applied their results. Rased upon the 

regression model that they developed for residential burglaries 

they estimated the amount of money that could be sa&d, in terms 
-0 k 1 

of stolen property, by experimentally changing the street 

layouts of various census tracts. To change the street layouts 

of census tracts, traffic diverters quid be added in order to 

decrease'the permeability of the hiqh crime areas. While this 

cost jenef it analysis was greatly ~serstated, due to the 

theoretical shortcomings of t\eir study, it was a very original 

and thqught provoking application of crime prevention concepts. 
F '& 



B. THE STUDY 



I; =SEARCH DESIGN 

More empirical work is needed to resolve manv of the hasir 
3 

issues in envir3nrnental criminolcqv. Qne of these issues t h a t  

needs development is the understandiqg of how and w3ere P 

criminals choose their tarqets. T t  has Seen sugqested that 

street networks influqncd t h e  mobility ptterns and choice of [t 

targets by criminals. To test this hypothesis this study 
- .  
, 

examines whether Tr nolt property crimes are positively 

associated with street accessibilitv. Before d.escribing the ,/ 

research design same ambiguities need to be clarified and 

seves,al operational definitions developed for some of t h e  more 
'.. 

\\ important yariables. 

the Revis and r utter study, different 

u n i t s  of analysis an&#~.r  levels a•’ aggregation can be used to 

measure street accessibility. This study uses street segments, 

similiar t r s  the first phase of the Bevis and Nutter studya, as 
-- 

the unit of analysis.' This leads to the question of how, to' 
a .  

operationally define-? street. segment.  A street segment or 

block, f&r- the purposes of this study, was operationally e f  ined 

l~ensus tracts, with the beta measure of permeability; were not 
used for several reasons: the census 'tracts in the study area 
were too large as only three census tracts covered the entire 
area; the study area is one of rapid growth and the data from 
the last census would be five years old; and the prmegbility 
measure does not measure individual block accessibility ar 
account forrstructural factors such as length or curvilearity. 



as that5,portion of a street that'is:between two intersecti'ons. 

This-means that intersections can only be end points of a street 

segment. An intersection was defined as the point where a street 

ends or where two or more roads meet br cross. 
\ 

Street -segments were differentiated by. their structural . 

type, relative accessibility, and by the amount of traffic on ~\ 

them. Bevis and Nutter used a categorical typology to 
i 

differentiate street segments according to their relative 
$ 

accessibility (refer 5ack tg Figure 2 ) .  For the purposes of this 

study, an interval measure of street assessiSility was developed 

based upon the nt?znber of "+ ,u r r , i ngsW into e8ch street segment 

,?see figure 5). Figure 5 shows eight examples of different ways 
! ,  

' ,  
in which street segments can be connected.' Each direction from 

which a person can enter or exit a street segment counts as one . , 
t 3 ~ r n i n g .  'The turning measure will therefore range from one to 

d A * 

s i x .  m e  accessibility measure used in this study has some 
C 

distinct advantages over the one used by Bev s and Nutter: i. 

1. It is exhaustive in thqt it can account for every 
possiSle type of street segment: 

2. Each category is mutually exclusive. 

3. It is universal; it can be applied to any street 
network sygtem. Minor alterations can also be made 
to include other means of transportation such as 
subway systems, trains, pedestrian paths and bicycle 
trails. 

2These eight examples do not exhaust the vakt number of ways in 
which street segments can be interconnected but represent some 
of the more common situations. 



4.  It allows accessibility to be measuned on a scale 
that is at an interval-level. i \ 

? - ,' 

From the bperational definition'of street accessibility 

that is provided, it can be hypothesized that as street 

access ibi 1 ity incr'eases , the amount of 'properfy crime should 

also increase. 

To test the appropriateness of the accessibility measure 

used in this study and- tr> see if  strfucturdl differences 

influence the amount of crime on street w'egments several 

additianal distinctions were =a&. A distinctiuo w a s  made 

between three types of 'street layouts: dead ends, cul-de-sacs, 

and "gri-d" (which accounted for all t B e  street segments not in 
t 

the first t w o  groups). A structural $istinction was also made 
I 

4 
between the length of street segments and whet\er or not they 

t 

4 were straight or T%e measure of accessibility used in 

this study was tested against these structural distinctions to 

- see if the structural distinctions are necessary in an overall 

exploratidn of accessibility and crime. 

3~ curvilinear street segment was simply defined as one that was 
not straight. No effort wgs made to differentiate amongst the 
severity of the curves in'these non-straight segments as no 
simple method *as available to measure them. Likewise, elevated 
curves such- as hills were also not considered. 





The measure of accessibility (TURNS) categorizes 
_,_l+_l 

cul-de-sacs and dead en&&, by their nature of having only one 

vertice, as less accessible than seqqents in the "grid" gtoup. 

TFli s means, i f accelsibil i ty in•’ luences criminal target choice 
I 

behaviour , dead ends and cul-de-sacs should tlave less po$kr ty \ 
crime than 7 street segments, because property offender$ will \ 

I 
not have  bee^ s likely to travel on them, If the operatioqal 

\ 
\ 

definition of accessibility usedjtn - this study proves to bejan 
.&. : 
.7 .  

approp~i%te-measure, there should also be no difference between 

the amount of crime on dead ends and cul-de-sacs since they +re 

structurally the same according to the accessibility measure.4* 
. 

The accessibility measure a136 does not differentiate between 

curved and straight streets. If the accessibility measure used 

I in this study proves adequate by itself, the amount of crime on 

curved and straight street segments should not vary. .. , 
I - 

The research btrstegy involved in using an ex post facto - 
design to test the stated hypothesis is basically quite simple. f i ,  

A geugraphical area is chosen and the various typee of street 

segments within it are identified. Over a specified period of 

time the number of property crimes on these different types of 

street segments are then compared. Although experimental control 
t 

is inherently irnpossi5le. with an ex post facto research design. - --- 

4~his suggestion contradicts the findings of the Bevis and 
Nutter study. Bevis and Nutter believed that cul-de-sacs were 
more accessible, in terms-of entering or leaving, than dead ends 
because of the turn-around'.area of cul-de-sacs, However, 
according to the definition of accessibility as put forth in 
this study there should be no measurable difference between 
these two,types of street segments. 



it is still possible control for possible 

mitigating variables. A revi+u 6$ the literature will generally 
I 

indicate which extraneous vaiiables are relatively important. 
i t These theoretically importan extraneous variables can be 

controlled statistically if data is gathered for them. While it 

cannot be proven that all relevant extraneous variables are 

%iptrolled, a reasoned selection of control variables can 

increase the plausibility of findings from an e x  post facto 
e - 

research design. 

Twb potentially mitigating variables that should be 

controlled statistically when examining street accessibility 

are: 

a) Volume of traffic on street segmepts 

A poteptially important g variable that should be 

controlled is the amount t traffic. This variable is 

they probrbly will perceive more criminal oppor~unities on 

these blocks then on' seldom travelled streets. Opportuni,ties 

needed'to control for the intensity 

\ existing on frequentl* travelled .streets are more likely to 
\ 

\ 

of use for each-street 

\ be a part of a person's awareness space due to their 
\ 

segment. I • ’  people travel frequehtly on certain streets then 

\ familiarity. Conversely, if a street is never or( 
i 

\ I 

\?frequently travelled, then a criminal is not likely to be 
\ -_ 

aware of any potential opportunities that e x i s t  upon it.. 

b) ~otenbial Opportunities - 



Probably the most important extra&"ous variable that should 
<: 

'be controlled is that of the potential opportunities that 
I 

kist on each b l o c k .  lk, a block has no potential criminal 

- opportunities then it is not likely to have any reported I 
I I 

crime (egg,, if there are no buildings on a street then this 

precludes the poIx,ssi5ility o& a burglary), In attempting to 

control for potential qpportunities it is important to 
I 

realize that. this concept has,many components. d e  ' 

components that should be control led include the kollowing: 
I 

the number and type of opportunities that exist 
I 

b l o c k ,  the lucrativeness of the target 

perceived vulnerability of each target. 

-While it is relatively easy to list potentially mitigating 

variables .that should be controlled, it is not,always so easy 

operationally to define and measure them. The success of this 

depends upon more practical matters such as* the ease with which 
i 

data are available and can be collected. The next few . 
will discuss the collection of tbe data and . ! _  will opera/tionally 

define the independent variables that have go far 

briefly discussed. / 



i 

I I. 
Specific Universe and Time Faame 1 --- - - 

\ 

The specific geographicall settirig chosen for this study waa 
7' 

. the two municipalities of Maple Ridge and ~ i t t  Meadows, British 
,-' 

~olumbia. ' These two small suburban satellites of Vancouver were 
\ 

selected for many reasons. 

The local R.C.M.P. were cooperative in allowing access to 

their crime records and in establ is?ihg cont,acts with the 
I 

local and regional planning departments. 

In turn, the planning departments of these two 

municipalities and, the regional planning dephrtment were 
/ 

also supportive and supplied many of the maps needed at no 

cost . 
This geographical region 

communities by two major 

because it minimizes the 

is isolated from surrounding 

rivers. This feature is important 

number of streets that are shared 

with otlier municipalities and reduces potential displacement 

of crimes by  offender^.^ Figure 6 provides a map of the 

geographical study area. 

The street network system of this area was sufficently 

------------------ * .  - 

5~ separate analysis of these two municpalities would not be 
feasible because one R.C.M.P. detachment services both regions. 
The crime data for the two communities is not kept separate. 

'~ost of the crimes within these two communities are likely to 
be committed by residents. This assumption was later verified 
after examining the home locations of offenders who'were 
apprehended. 

f 



.. . 

varied in nature. Tt provided a sample of "shreet 

, segment" types. Many municipalities offer no range in street 

segment types ag they are developed in a typicaJ grid-like 

fashion, 

me time frame used in this study was the year of 1979. 

Every property crime that was reported to the R.C.M.P. during 
- 1 

this time period was analysed. A longer time span, from 1979 

to 1981, was originally planned at the on$et of the study but 

due to financial and time constraints the study period was 

shortened.' 

------------------ 
' ~ a n ~  difficulties in collecting and developing the data for 
<this study were encountered. Rlthough the local R.C.M.P. were ' 

very cooperative, unforeseen delays in obtaining screening 
clearances through the bureaucratic hierarchy of the 
organization was one of the major drawbacks in the collection of 

ta, In fact, one of the two students who was hired to 
t the crime data never did obtain the necessary police 

clearance because of difficulties in obtaining information about 
his family background. Nonetheless, when it came time to collect 
the crime data, a decision had to be made to either collect as 
many cases 'as possible, with minimal detail, or to limit the 
time span and to extract as much information as possibl&:from 
each case. The latter method was chosen because it would provide 
a richer data base for future analysis. 





t \ 

of the Environmental Datq -- -- ------------- -+ 
P 

' 1  

, Twq separate address specifpc data sets aye needed b~ 
1 
I 

ex$mine the relations between. crirrie and the environment. One 

1 
cdntain information about the occurrence of crimes and 

$heir!specific locations. The other data set must represent ,+\* 
environmental opportunities that are availabre to the cr*minal 

to them via th'e htreet network. 

All the crime and environmental data were aggregated at a 

this w a s  the unit of analysis for 
w 

each street segmetht it was 

neces&ry to obtain two sets of maps. One set nf maps, land 
I 

was used to givedeach stieet segment a unique 

identiffcation num3er (ID). The other set of maps, legal maps, 

w a s . u s e d  to locate the address range (the high and low,address) 
b 

of each street segment .' The address range was needed so that the 

location of crimes and opportunities could l a t e r  be matched to 
-9 

the street segment ID. In addition:to.the segment ID, many 
7- 

potential measures of opportunity were collected from the land 

usage maps, Table A.22 of the Appendix lists the information 

that was obtained from these maps. 

In addition to the environmental data gathered from the 

.land usage maps more data in machine readable form was obtained 

from the ~ritish Columbia Tax Assessment Authorities. From this 

agency a magnetic computer tape was obtained with tax assessment , 



.2 

- ' * .  
i 

dhta on every lqgal propert$ in Maple Ridge. and Pitt Meadows. ' 
i 

, 

One of the conditlions for thk use of this data wa,s thqt no 
,/ 4 

\ 

' properties wo&d be ;iqgled ut or {identified in any r4ports. ' 

\ I 

From an address specif ik environme&al and crime data s I 

\ 

\ \ 

would be fairly easy to identify criminogenic sites or \ 

I 

"hot-spots" of criminal activ3ty. While su,ch informatipn miiht 
: 

C d  

prove to be very useful in prevention egforts, it could also 

cause embarrassment to the identified property owners or 

businesses. To ensure t'he confiidential nature ofuthis dafa, no 
..A 

information or analysis was done for a+y individual addresses.8 
I I 

Table 1 contains a list of the variables thht were selected 

from the tax assessment, These variables were available for 
\ 

P 

every property in the two study areasO9 This tax assessment data 

\ 
". 

yas also aggregated to a street segment level. Since the lana 

-, vaque, improvement value, and lot dize were known for each 

propeby it was possible to calculate the averaget land value per 4 

\ 1 

square %OC for each street segment. These monetary measures 
\ +-, 

i might;prov\de an inaication of + kargetts or -street segment's 
\ 1 s  

II 

t 
general to the criminal population. If there were 

'~t should be that the data poviked by this agency serves 
a variety of - valuation, statistical reporting, and 
administration, a\ well as the fulfillment of statutory 
jobligations placed on the agency. It was not the purpose of this 
data to be used or hisconstrued as satisfying pugposes other ,- 

than those intended by the Area Assessors. 
=x L 

a few criminological studies have taken ad&antage of 
automated geographical information systems. RhodBs, Conly,.and 
Schachter (1980) used a similar automated system except that 
their cri e data could not be 1oca"ted at an address level, s&jt 

units. 
3 was neces ary f d  them to aggregate their data into lhrger a r e & -  



. 5 L I S T  OF VARIABLES TAKEN FROM THE ,TAX ASSESSMENT DATA ti 

.- Street name, 

h - Address of property. 
f 

" 

- Actual Land Use Code; collapsed into the following + 

t categories: 
> k*. 

u " 

- single family dwellings, 
- duplexes, 'i 

- multi-family (apartment blocks, row housing, 
conversion, high rises, residential hotels), 

- mobile homes, 
- civic and insitutional buildings, 
- transient accomodations (hotels, motel and auto 
courts, campgrounds, seasonal resorts), 

- commercial establishments, 
- farms, 
- industrial sites, 
- vacant lots. 

- Lot size (square feet). . 
\ r \, - Land value of each propet*. 

B 

- Improvement value of each propa-ty (i,e. assessed 
value of each building on the property). 



+' 
street segments or neighFurhoods with relativ ky af fluent ,. * 

homes, then these two res would reflect this. In addition, 
b ,  

by knowing the numbers and types of targets on each street 

segment, which was provided by the actual land use codex0, some 

of the objective opportunities that may attract a criminal tG,a 

street segment can be identified. 

Description of the Environmental Data Set - - -- -- 

u* 
Altogether there were in excess of 1500 individual street 

segments identified in the study area. Fourteen of these blocks 
I 

were,excluded from the statistical analysis, -because they 
k , 

crossed outside of the boundaries of the studyiarea. 

Table 2 shows '?he 

ii 
to their access"bi1ity (TURNS) and e (TYPE). As t I 
seen from this d,able, only 30 

\ 
total) had one turning 

relatively low number 

this group was added to the group of street segment\s that hah 
\ \ 

only two turnings for the statistical analyses that was done , 
\ 

later. This table also shows that there were a total of 60 \ 
, 

cul-de-sacs, 266 dead ends aAd 1249 grid segment types. Of these 

1575 street segments, 57.37% were classified as straight 
1 I 

(n=1376) while the remaining 12.63% were classified as curved 

------------------ 
''~en general types of proper tiis were di fferent iated using the 
actual land use code (see Table 1). 



TABLE 2 . 
G 

CROSS-TABULATION OF STREET TYPE BY ACCESSIBILITY (TURNS) 

* 
TURNS 

TYPE 

CUL-DE,-SAC 
( STRAIGHT) 

CUL-DE-SAC 
- ( CURVED) 

DEADEND 
( STRAIGHT) 

.1 2 3 4 5 6 ROW 
TOTAL ..................................... , =  

* * * * * * "* ' 

* I * * * * * * 
' 4 *  5 *  4 *  0 *  0 *  O * '  13 * * * * * * * 0.8% ..................................... 

DEADEND * 7 *  1 9 *  4 *  l *  l *  0 *  32 
(CURVED) * * * * * * * 2.0% ..................................... 

* * * * * * * 
GRID * 0 * 48 * 166 * 454 * 297 * 130 * 1095 i 

(STRAIGHT) * * * * * * * 69.5% ..................................... 
* * * * * * * 

C 

GRID * O *  7 *  3 8 *  7 5 *  2 9 *  5 "  154 
(CURVED) * , * * * * * 9.8% 

..................................... 

COLUMN 30 277 268 537 328 135 1575 
TOTAL 1.9% 17.6% 17.'0% 34.1% 20.8% 8.6% 

Number of missing observations = 14 



(n=199). Table- 3 gives a cross-tabulation of st;eet 
2 

accessibility (TURNS) by street flow (FLOW), According to the . . 
traffic flow variable, 1333 street segments w q r e  classified as 

feeders (84.9%), 126 as minor arteries (8.0%), 68 as major4 . 

arteries (4.3%) and 44 as highway segments (2.8%). Altogether 

there was a total of 265 miles of street networks in the.study 

area. The mean length of each streeB segment 890 feet (.I7 

miles) with a standard deviation of loll fe'et (.I9 miles). 

Table 4 gives a breakdown of the data that were obtained 

from the tax assessment *uthorities. Ten land use groupings were 

constructed from the tax assessment land use file as these 

variables were reported with enough consistency to make 

empirical analyses possible. Table 4 gives the total number of 

units for each building type, the average square feet of the 

lot, the average land value and-the average improvement value 
3 

for each building type. The values given in this table were 
d 
r 

based upon each individual p+perty. For the purposes of this ' 
b 

study, these data were later aggregated to a street segment 

level, Table 5 gives the results of these aggregated data. 
I 
\ 

\,Aggregated at a street segment level are the average number of4 

buildings (by each type), the average lot area, the average lot 
Y 

value and and the average improvement value for each building 



--. 
, 

CROSS-TABULATION: OF STREET FLOW BY ACCESSIBILITY (TURPSS ) 

TURNS 

TYPE 2 3 1 4 5 6 ROW 
TOTAL ..................................... 

* * * * * * 
1 * 30 * 271 * 258 * 427 * 243 * 108 * 1337 

FEEDER * * * t * * 84.9% ..................................... 

c -  4. MINOR * 0 *  4 *  5 *  6 5 *  4 1 * - 1 1 *  126 
ARTERY " t * * * * * 8.0% * r rp+ t  ..................................... 

I '  -> 

3 * * * * * . * " * . r .." 
MAJOR * 0 *  0 *  3 *  2 8 *  3 0 *  7 *  68 
ARTERY a * * * * * * * 4,3% ..................................... _- * * * * . * * * 
4 * 0 *  2 *  2 *  1 7 *  1 4 *  9 *  44 

HIGHWAY * * "9 * * * * 2.8% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

COLUMN ' 30 277 268 537 328 135 1575 
TOTAL '1.9% ,17.6% 1 7 . 0 %  34.1% 20.8% 8.6% 

Number of missing observations = 14 



I W D  USE DATA 

AVERAGE + AVERAGe AVERAGE 
TYPR OF N OF SQ. FEET LAND VALUE IFIPROVEmNT 
UNIT UNITS OF LOT OF LOT VALUE 

,SFD 
i 

, ' DUPLEX 

APARTMENT 

MOBILE HOME 

CIVIC .INST. 

VACANT 288 192,808 47,371 - P 

TRANSIENT 11 139,779 189,527 116,404 

COMMERCIAL 354 64,642 78,269 91,271 

FARM 517 584,182 , 86,939 49,133 

.......................................................... 



TABLE 5 - 
, -  

. 
, AGGREGATED TO A STREET SEGEIENT LEVEL ' 

* *+**+*** * * * * * * * * * * * * * * * *k*** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

AV~RAGE AVERAGE AVERAGE A V E R A ~  
TYPE OF PER SQ. FEET .LANDVALUE IMPROVEMENT 
UNIT SEGMENT OF LOT OF % LOT VALUE 

9 -  - 2 

SFD 6.12 61,230 $ 29,010 $ 30,010 
e 

DUPLEX -06 16,420 26,740 34,910 
,..' 

APARTMENT -27 . 31,860 25., 380 ,,,, ..>, ' 64,050 . 
. ,  

MOBILE HOME - 2  3 - - * 

, \ 
13,510 

INDUSTRIAL .05 177,470 , ' 109,470 .. 513,100 i ,,, +- - . ' h  

-18 170,060 44,580 - - 
TRANSIENT -01 114;360. 189,830 207 ,. 310 

C O M R C I A L  .22 281 ,'860 80,65'0 116,150 



It aholild be noted that soma of these values ire dramatically ' ' 

8- 
different at this level a•’ aggregation, Theae2fferences  k e  i. 

simply an artifact ot averaging naverwesn an4 deronatrate_s how 

careful ong'must be when'snterpreting data at varying levels of. 
- 

aggr ega t i on. u 

-Aion or Crime Data 

, \  ' 

Crime-data was only collected 

made no intrinsic sense to collect 

for property offences. It 

data about crimes that were 

not conceptually related-to the environment in terms of the :, . 

opportunity structure. Crimes can be "crudely" limped into' two 

-categories: violent crime and property crime. Violent,:crimes, w 
such as murder, assault or rapell a=e conceptually more 

'L 

dependent upon the dyadic relationship between jkhe offender and 

the victim than between the offender and h i r i m e  location. 

Although personal crimes'display g;patial patterning, this is 
44 

probably a consequence of the socipl interaction of the offender 
"a- . I and the vibim, as opposed to the influence of the physical 

opportunity strscture. Personal crimes %so tend to be more 

L spontaneous in nature as the motivation is often highly 

affecbive as opposed to the instrumental motivation (i-e,, 
t 

conscious mo$ivation) that is often involved with prope.rty 

----------em------ 

" ~ n  interesting environmental study of rape was conducted 
Stoks (1982). This study examined rape at a microspatial level 
and developed a statisti'cal model that was able to discriminate 
between the sites of attempted and completed rapes. 



A crimes. 

$ypobcqy ox: by uainq their s t r i c t  b e g a l  i n t a ~ e t ; a t i m s ~ Z f  
rz- 

6 
_.I 

/ 

'categories provided in the ~anadian Criminal Code are used than 
P. 

legal interpretations must be made for each *crime occurrence. 
t 
\ , 

The legal categories provided in the Canadian Criminal Code are 
7 

too artificial for many research p ~ r p ~ S e ~ . 1 2 ,  Because of the 
'b- r 
*.* 

technical difficulties aspociated witha using legal categories, a 
&, 

loose g=neric typology was used in this study.l3: Intowtion 

- f 
regarding the following eight property crimes was collected: 

L > 

bicycle theft, auto theft, theft from auto, shoplifting, 

robbery, other property the•’ t, burglary, and wilful damage .I4 ------------------ .- 
1 2 ~ o r  example, s. 294 of the Canadian criminal Code,-* arbitrarily 
distinguishes between theft over two hundred dollats and theft 
under two hundreddollars. If a legal category wad used for 
classification purposes, the researcher would have to make a 
decision as to whichbcategosy the theft belonged for each case. 

- While this seems relatively staightforward, it must be realized 
that thsvalue of the stolen property is often not recorded, 
illegib3!*, or at best only ae estimate by the attending police 
o r r i ~ r  fe P 

il 

V 

A 131n t e collection of the crime data it was also necessary to 
establish counting rules in order to eliminate idiosyncratic 
interpretations of criminal events. For example,!,if a criminal 
fprcibly gains entry into a house, finds some can kess and then", .- 
steals the home owner's automobile - how should this criminal '+ 

.J event be recorded? It P ould be recorded as a break and enter, ah 
auto theft, a case of wilful damage, or even all three. 
Fortunately, police departments have procedure manuals on how to 
"officially" count crime occurrences. Whether or not the 
investigating officer made the correct decision when recording 
the crime is irrelevant as the researcher can recode the event 
when the case is analysed by knowin,, the correct counting 
procedures 

from the analysis because of their relatively rare occurrence. 
l4'The slfopl if ting and robbery categories were eventually deleted 

Shoplifting was rare in the sense that it was not &equently 
reported to the police. J, 



-. L 
.! 

:. #or each crime the following information was recorded: 

6 % 

1 -. - 
a 

f i l e  number: 
J 

year, month, day and time the complaint was received; 
d 

yearwonth, day and time the actual crimeboccurred, if 

known ; 

type of <crime (according to the eight categories); 

success of the crime - this was coded in &he following 
mann ccessful, (2) attempted, or (3) not sure;15 

-- 

9 in which the crime occurred: residential, 
L 

I 
commercial,ipublic, or other; x 

i 

location od the crime; this includes the address of where . I 

the crime occurred, the add~ess of where the crime was 

reported, tpe address of where any stolen items were 
\ 

retrieved, aid the home location of the offenders i f  they 
I.. 

were apprehended; 

the vqlue of the property loss, if  known; 
\ 

the number of offenders apprehended, including their age, 

sex, race, previous criminal recbrd, and court disposition; 

additional information was also gathered about each specific 

type of crime in terms of a description of the property that 

150ften- people are not redly sure whether a crime has ofcurred 
but report it anyway. It is not always easy to tell whet er 
one's home has been entered or whether an item was simp1 3 misplaced or lost as opposed to being stolen. Approximat y 
fifteen percent of the property crimes reported to the police 
were declared unfounded by the police in this study. These cases 
were not recorded, put for those cases where it was not really 
clear whether or not a criminal event occurred they were tecored 
as "not sure". 



w(as stolen or damaged. 

Description of the Crime --- c. 

Dur.ing the study, infg&,ption was gathered for every 
- $  C , 

founded property clime. Theff requency of each specific type of . - "* r. 

c;ime can be seen in Tablem 6 .  In 93.4% of these cases the crime 
1 

was clearly committed, while in only 4.4% of the cases was the 

offender interrupted in his attempt to complete the crime. In 

the remaining 2.2% of the cases these was saree doubt expressed 

either by the police or -by the complainant as to whether' a crime 

had actually occurred. Of the 3241 cases, information was 
- 

available for 73% (n=2368) of them concerning the" amount, of 

prpperty loss or damage-that was involved. Of these 2368 cases, 

the appr$ximate monetary loss. in 1979 dollars, w&s about 

$862,600.00 or approximately $360 per crime. 
- 

Only 310 (9,6%) of the property offences resulted i /- 
arrest being made. From these 310 cases, a total of 455 persons 

were arrested, but this figure is tnflated as the same per on rp 
was often charged and arrested for sever31 different crimes. 

Only 332 ,of these arrested persons went to trial. No official 

court action was taken in 54.8% of the cases, In the remaining 

court cases, the accused received tpe following outcomes: 
'7 

innocent (1.8% , probation (28.3%). jail sentence ( 2 . 7 % ) ,  and 

other sentences accounted for the remaining 12.3% of the 



C 

TABLE 6 

FREQUE?KY OF PROPERTY CRIMES* 

i . " 
Type of crime Abgolute Rel'h ve 

vr s;equenc$ Frequency 

. Bicyclb theft 431 13.3% 

% Auto t%ft 128 3 . 9 
Theft from Auto 480 14.8 

B u r g l a r y  
', . 

Other property theft 531 - 16.4; , 

Wi 1 f ul., Damage 

I --- -- I 0 

TOTAL 3241 100,0% I .;, 1 
\, 

I 

\ / 
I 

*Robbery and shopk if t q p  werd deleted because - , --A 

of their low couhts. 
i \ "r 

\ 
t \ 

\ r - -  

{ .  

< 

I \\ '- 

93 
/ 
\ 

\ 
r- \ 
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# 
+ , 

accused.16 Of the 485 persons that were arrested, 53.3% had a:. 
t.. 32 

prior criminal record. Mobt of these arrested persons we%k&es 

(90.2%), with an ayerage 

i) Bicycle fieft 

Of the 431 bicycles 

age' of abo~t -24-1 years. 

re&rted stolen, 45.7% were stolen from', 

the owner's residence.'Another 11.8% were stolen from commercial , 

premises, 23.8% from premises, aria the balance were 
d l, 

stolen from other locations (18.7%). The average value -for each 

bicycle was about $111.92, with the following types being \ 

stolen: standard (33.7%), threeqspeeds (6.4%), five-speeds 
, 

(14.5%), and ten-speeds (45..3%). OnYy four persons were arrested 

for stealing bicycles. This suggests that the perpetrators are p. .:1- -* 

2 

either very clwever or the police view this cri$me as too petty to 
I I . I -\ 

fully investigate, in light of otver offencesithat they deem to 
I I 9 I 

be more serious. a I 

\ 

ii j Auto Theft, 

I 

, 
I 

Of the 128 cases of auto the•’ 7, 37.5% occurred' at the 

f v?ctiml s residence, 34.4% at commeicial establishments, 3 . 9 i  at 
--------ma-------- 

16The fact that only nine persons wLre jailed from a total of 
3241iproperty crimes would appear to make crime a very lucrative i.8 nterprise. The ogds of receiving a jail sentence for committing 
a property offence would therefore be approximately .28%, hardly 
the type of statistic that contributes\to a 'deterrent effect. 

8 - 
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public institutions, and the bafance occurred at other locations -- 

(24.2%). The method+in which the cars were stolen suggests a 

.z 
high degree of carelessness on the part of the ,victims as 38.3% 

X 

of the auto thefts were assisted by thg owners having left the 
U 

keys in the ignition. The remainder'bf the cars stolen resulted + v 

from the victim's keys being stolen (26.281, the.car being d - - 

hot-wired (32.2%), or the car being forcibly taken (3.3%). The 

vast majority of the cars stolen were taken from parking lots 
*- 

- 
(49.5%). while i3.6% were stolen from the street, 29.1% from 

driveways, 6.8% from garages, and only one percent from 

+ underground parking lots (there are very few of these in the 
~ - -  

study area). Of the 128 auto thefts, twenty-four (18.?3%) of them 

resulted in the arrest of a suspect, the highest arrest rate for" 
4 

any of the property crimes analysed in this study. 

iii) Theft from Auto . 

The 480 cases of theft from auto followed a similiar 
& $  

pattern to the auto thefts in that the victh's residence was 

the usual scene of the crime (36.9%), while 25.2% happened~at 

commercial establishments, 9.4% at public institutions, and the .. -L 

remainder were at otber locations (28.5%). The specific location 
-2 

of the car was as follows: parking lots (44.6%). on the street 

(27.0%), driveways (15.6%), garages (2.1%), and underground 

parking lots (10.7%). Table A.l of the Technical Appendix shows 

the frequency and types of items that were stolen. In addition 

9 5  



t o  these t h e f t s ,  21.1% o f  the "cars s u s t a i n e d  some form o f  

dan$age. A s u s p e c t  w a s  a r r e s t e d  i n  o n l y  3.7% o f  t h e s e  cases. 

, 
\ 

i v )  ~ ~ e a k  and E n t e r  

Of t h e  698 cases o f  b u r g i a r y ,  44.1 occurr .ed  a t  p r i v a t e  

r e s i d e n c e s  f 6 1 . 7 % ) ,  196 a t  commercial  p r e m i s e s  (26.6%), 80 a t  
\ 
\ 

. p u b l i c  i n s t i t u t i o n s  ( 1 1 . 5 % ) ,  and o n l y  one  cake e l s e w h e r e  ( 0 . 1 % ) .  

T a b l e  A.  2 o f  the' T e c h n i c a l  ~ ~ & % d , i x  shows t h e  r&&e,of goods  
- \ 

-1. 

t h a t  were s t o l e n .  Only 5.3% o f  t h e  b u r q l a r i e s  r e s u l t e d  ?n , 
. . 

s+omehody b&ng a r r e s t e d .  - 

--? 

. 
--+ 

v) O t h e r  P r o p e r t y  T h e f t s  

O f  t h e  531 c a s e s  o f  p r o p e r t y  t h e f t ,  41.6% o c c u r r e d  a t  the 
\ 

r e s i d e n c e  of  the v i c t i m ,  27.3% a t  commercial  e s t a b l i s h m e n t s ,  

13 .9% a t  p u b l i c  i n s $ i t u t i o n s ,  and 17.1% a t  o t h e r  l o c a t i o n s .  
~. 

F 
+ a b l e  A. 3 6J- t h e  Appendix shows t h e  f r e q u e n c y  and t y p e s  o f  i t e m s  

- i 
t h a t  were-, s t o l e n  f o r  . t h i s  crime. Somebody w a s  a r r e k t e d  i n  10 .4% 

o f  these cases. 

v i )  Wilful-  Damage 
x 

< 

Of t h e  973 cases o f  w i l f u l  damage, A 0 8  o c c u r r e d  a t  t h e  

r e s i d e n c e  o f  t h e  v i c t i q ,  32% a t  com&rcial e s t a b l i s h m e n t s ,  21.98 



at'pqblic institutions and 5.3% occurred elsewhere. Table A.4 of 
\ 

the Appendix shows the frequency and ty e of damage that P, 
occurred, Twelve percent of the cases resulted in samebody being 

arrested. 

- L-'* ,_ _ I .  - 
''Ivii) Property Crime Data Set 
ll b\ 

environmental anhcrime variables used in the statistical 

analysis. Although there were originally 3241 property crimes 
\ 

(see Table 6 )  this figu e was reduced to 3 1 0 0  after eliminating '\ 
incorrect addresies. Theyoss of the 141 property crime3 was the 

result of not being able to\match the address of the crime 
\ 

location to t e geographical eramework of the study. This was \ \ +. 

\ 
tge result of not being able to d termine the location of the \ 

\ 

crime from the police files or because the location of the crime 

was outside of the municipal boundaries. Anytime a crime is 

reported to a detachmen?, a file must be opened', whether or,not 

it was actually committed within the police jurisdiction, /' 
-- - 

d 

With 1575  street segments this meant that there was an 7 

,average of 1.97 property crimes per street seqment during 2979. 

TaQ.19 7 gives a breakdown of the frequency in which crimes h\ 
G 

occurred on different street segments. As can be seen from this 

table, 50.6% of the street segments hgd no reported property 

crime on them. At the extreme end of tATcaleI one street 
> 

segment accounted for I10 property crimes 

97 \ 
'\ 
\ 
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Table 7 - 

FREQUENCY OF PROPERTY CRIMES ON STREET SEGMENTS 

P 

~ E R  OF KFXATTVE &ER OF PERCENTAGE 
STREET FREQ. OF PROPERTY OF PROPERTY 
SEGMENTS SEGMENTS CRIMES .CRIMES 

0.00% 
9.87 
9.93 
9.58 
7. 'LO 
5.97 
5 .03  
4.06 
2.58 
3.19 
2.26 
2.13 
3-10 
0.84 
1.81 
1.94 
1.55 
1.65 
1.74 
0.65 
1.48 
0.77 
1.61~ 
0.87 
0.90- 
1-87 
1.94 
1.00 
1.03 
t . I3 
1.29 
1.32 
1.42 
1.58 
1.61 
1.65 
3.55 
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Theoretical 

In the 

Concerns of Using a Statistical ~nal~sis - w - 

* 

previous chapter it was hypothesized that there was 

a positive correlation between property crime and street 
: . 

accessibility, This chapter reports the statistical examination 

of this relationship. The statistical analysis serves two 

functions, First, it descriptively summarizes the data. 

Different forms of multivariate analysis were performed that 

examined structural interrelationships amongst the many 
'Y 

variables. An analysis of the effects that street acce~sibility 
I 

has on reported property crime would be incomplete without 

considering the possible mitigating influences from many of the 

theoretically important independent variables. The multivariate 
- .  

analysis rerted in this thesis 

effects that street accessiblity 

controlling these other factors. 

statistical analysis was to make 

purpose of inductive logic is to 

attempted to isolate the 

has on property crime &tile 

The second fun'ctihn of the 

inductive generalizations. The 

make generalizations about some 

population, on the~basis of,a sample drawn 'from this population - 

or to formulate general laws on the basis of repeated 

~bservations (Blalock; 1979 : 4 ) .  



The use of a statistical analysis in this study such as 

this is not without debate. Usyally statistical inferences &re 

made from a sample to a population. In this study a sample was 
,' 

not used; the entire population was utilized. Every street 
* 

segment in Maple RSdge and Pitt Meadows was included in the 

study. Many authors (Blalock; 1979, Greenberg; 1979, Morrison; 
a /- r ,- 

/ 70) in the sociological literature have debated whether or not. 19 
propriate t6 use significance tests in instances where 

it is\ - 
one is &&%cj with the entire population. The argument against , 

significance teyts is that, since the entire population is 
\ 

accounted for, there can be no larger population to- which one '. > 
'2 ', * 

wishes to generalize. I f  this is so, then tests of significance 

would be inappropriate since no sampling error would be 

involved. While the argument against significance tests has some 

merit, the researchers who argue for the use of significance 

tests believe that t h i ~  - 1 latter point of view over-simplifies the 
P- 

objectives of nonexperimental re,search. Some experimenters may 

be satisfied with generalizations to fixed populations; however, 

inferences can also be made about the causal processes that may 

have generated the population data, This second view revolves 

around the processes that could have generated different 

subpopulations. If there are varying amounts of reported 

property crime on different types of street segments, then these 

differences were either due to some causal influ'ence or to 

chapce or some combination of the latter. Bla-lock (1972:242) 

notes that "most social scientists have this more inclusive 
. - 



- \ . 
- 

r objective of baying something about causal processes, and 

, _  therefore they should always make tests in order to rule a t  the . 

si~tple 'chance processes' alternative". IR &ikien k e  M i -  

the levels of significance1 many of the.statistica1 tests used 

measure the strength ionships amongst the variables. 

Another argument that is made in defence of significance tests 
i 

for populations is that it may be the researcher's aim h B L 

i JL 

generalize from the population studied to a larger conceptual 
I 

ff 

universe of populations. Consequently, if some observed pattern 
P 

between street accessibility and reported property crimeLis 

found in Waple Ridge Meadows, then conclusions miy be 

drawn about these patterns *h other similar cities. The 

identification of similiar cities is, of course, problematic. 
1 

Rather than collect a limited sample of street segments and 

introduce sampling biases, this study used the entire population 

of street segments for the two municipalities. While the study - >-- 

area, being suburban, may not be representative-of many major 
... 

r 

urban cities, the results may be similar to results that would 

be found in other North American cities. of similar size and with 

1 ' The choice of the significance level is. completely arbitrary 
but by convention a -05 or .O1 significance level is most often 
used as the standard for statistical significance (Morrison; 
1970). This means thatethere is, respectively, one chance in 
twenty or one chance in a hundred that a Type I1 error will be 
made, the failure to reject assumptions when they are actually 
falpe. Rather than use some arbitrary conventional level of 
s i g n i f w e  the actual level ~f'si~nificance will b reported 
throughout this thesis. Regardless of the ievel obtained an 
opinion will be stated as to whether or not it supports the 
hypothesis using signifance levels of - 0 5  or .O1 as guidelines 
and not as sacred absolutes. 

- 
3 



similar characteristic . The major concern with the two suburban 
&@ 

municipalities in this study was that there would not he enough 
t 

property crimes in or r to detect any geographical patterns, + -- - 

One must also be condrned abo"t the sample size. As a sample 
3 I 

size increases it:is statistically easier to obtain significant 

results. If signifi~a~ce tests are used with large populations 

care must b6 taken to lqok at substantive relationshi- J&S well 

as statistically significant ones. % 

t 

< 

Statistical Methods For - .  Controlling Opp ortunities 
%i@ 
* 

B 

Despite the use 9 multivari"&e statistical techniques, it :* 
cannot be over-emphasized that a statistical analysis will not J 

I 4 
rile dut alterhative explanations, 'especially those that 

' 

k 
J 

introduce additional variables as common- causes of the variables 

under ! consideration. Theoretically. it would appear from the L 

I 
liter+ture review that the most important additional variable to 

I 

r consioer is that of opportunity. If more reported property crime 
. 

occurs on highly accessible streets, this may simply be Cue to 

the fact thdt there are more opportunitiei'on more highly 
1 

accessible streets. This rais=s the issue of how one 
I I 

stat fstically controls for the number of opportunities in the 
I 

environment. "' , 

It would appear that there afe two methods by which one can 

control for opportunities. One method is to contruct a crime 

rate ( crime per opportunities 1 . For instance. when cornpar ing the 



number of murders between cities, it is usually more meaningful 

to express the statistics in terms of a rate (the number of 

murders :per 100,000 people) rather than giving just counts. The 

other method requires opportunities to be statistically 

controlled as independenti variables. In this latter method the 
I 

dependent variable is entered just as a count. The argumen-t in 

favour of this method is that oftpn in environmental criminolwy 
t ,  - 

tc.; 

the indiscriminate uk&;sfi. denomin tors has produced rates tha$ - 
can oply be described as bizarte (i~arries: 1981:l-47). _ 

. A'carefu.1 analysis of the conceptual difficulties ': 
. \ .  

I 
surroundinq the concept of opportunity reveals that at leapt two 

I 

questions have to be answered before using objective measukes I of 

opportunity a$ , denominators: what is an opportunity and are all 

opportunities/ equal? In this study six different property crimes 
1 

are examinedd While it might be feasible to use the number of 
I 

building units2 as a statistical control, in the analysis of a 

crime like breaking and entering, it does not make .any 
# 

conceptual sense to use it whiie analyzing some other crime such 

as bicycle or auto theft. Since building units were the only 

type of opportunity in which environmental data could be 

collected, the number of possible denominators that could be 

used was very limited. To further complicaf!e matters, there is 

the question of whether different types oif opportunity should ,be 
a 

treated equally. Considering different opportunities as ; 

---------em------- - 
21n an apartment building each siAgle apartment would be 
considered as a separate unit. 



equ#valent units (e.g., commercial units and mobile hoaes) even 

identical opportunitie~ may have different rates of risk 
%, 

depending upon their physical locations or aaSe b(- 

accessibility. It Pould he h~pothegized that apartment units on 

ground level are more vulnerable to breaking and enterings due 

to eagier accessibili'ty, than are apartments that are located on 
*-. 

d 

other levels. If physical location is the only differen& 

amongst these apartments should they be considered equal r i&s? 

In the future weighting factors m y  be produeed 'to creek  

{ equivalent units for comparative purposes but with the, current 
, f 

state of knowledge, it is not possible. For this s t &  

oppor.tunity measures were used' as independent variables instead 

", of constructing rates w i t h  the dependent variable. 

Overview of the Multivariate Statistical Techniques --- 

The first series of statisti-tests reported in this 
L L  

chapter are oRe-way analyses of variance. Separate analvses will 

show the relationship between the dependent variable, the amount 

of reported property crime, and single independent variables. 

The single independent variables are the different measures e f  

street accessibility, Despi'te the findings of any strong 

relationships, it must be- pointed out that the relative strength 
.- 

between any of these variables could be the result of 



I. J con•’ ounding influence $ n order yo statisticallv control for 
1 

some of these confouqding influences further analyses were 

performed using analysis of variance, multiple regression, 

and . .  analysis of nese latter analyses will be 

reported i n  subseq ent sect,ions. i 
The Analysis of segment Types - - 

i )  Curved VS. St aight Street Segments c 

One di tin tion made about street segments was in relatiun " *< 
to their . . cu rv i l / inea r  i tv. 1t' was hypothesized that there shoula 

! 
i 

be no differencp in the amounts of property crime (CR.TOTAL\~ on 
i 

these two type{ of street segments because thei; accessihil i& ' 

i 

characteristics-are s i m i l a r .  In order to test this \ypothesis a 

oneway a n a l y s i , ~  of vbriance4 was performed, conparinq the amount 

of reported ptoperty crime tha7 occurred on these two types of 

street segments. The results of the analysis showed no 

statistically significant difference IF-rat30 = O . f l 0 7 ,  

F-prob = 0.935, df = 1,1573). This supports the view that there 

is no difference between th amount of crime on these two tvpes 
< 

------------- ---- 
a\ 

of blocks. See Table A . 5  of the Appendix for the technical 

L 
3 ~ ~ f l A L  i's a variable that represents the total rmmber of 
reported propertv crimes on each street segment. Tt is simply a 
s m a t i m  of the six mime t@ m w d  in this st*. 

4 ~ h e  statistical analvses that werer performed in this thesis 
utilized the Statistical Package for the Social Sciences (SPSSI. 



aspects of this analvsis. 
-- 

i i )  Dead ends VS. Cul-de-sac~ , " -PI I 

Earlier it, wgs discussed whether there should be " ,  mor 1 crime 
on dead ends or on cul-de-sacs. In a "Newmanesque" fashion, it 

a 

could be argued that cul-de-sacs should have less crime on them 

due tu the greater surveillance potential providedrby the usual 

layout of homes on these street segments. On the other hand, 

Bevis and ~ ~ t t e r  (1977:7) expected the direct opposite: that 

thereewould be more crime on cul-de-sacs than dead ends. They 

considered cul-de-sacs as more accessible to criminals because 

they are easier to enter and leave due to the turnaround areas 

at the end of these streets. 

Despite these two conflicting v 1 ews, it was argued that 
/ there would probablv not %e any diffkrence in the. amount of . 

reported property crime on these twd types of street segments 

because they were both equally accessi%le according to the 

turning measure thak was employed in this studv. A comparison 

between the amounts of propertv crime on these two'tvpes of ; . 
street seqments provided a good test of the accessibilitv 

measure being employed. 

A oneway .analysis of variance was performed to compare the 

average a m n t  of crime fCR.WWALt on these two types of street 
/ 

segments. The results of the analvsis revealed'no strong 

relationship (F-ratio = 0.003, F-prob = ,9597, df = 1,3241, 



.+ "'+. 

r 
suggesting that there is no important difference in the amount \ 

of property crime on cul-de-sacs and dead ends. See 'Table A.6 in 

the Appendix for the technical details of the ansfpis. 
-A - 2 

t 
iiil Dead ends and Cul-de-sacs VS. Grid Street Segments 

% - 
4 - - 
sr 

/ Earlier in this thesis,'if.was hypothesized that grid 

street segments should have more crime because of their 
5 

structurallv higher accessibility, than dead ends and 

cul-de'sacs. Since there was r2o significantbdifference between 

dead ends and cul-de-sacs, these iwo groups were collapsed. ~ h b -  

amount of crime on street segments in this collapsed group was 

then compared to the amount of crime on the grid street 

segments. Using a oneway an&lsis of variance, it was found that 
I 

there was rno& property crime ( C R . T O T ~ )  on the grid street 
si 

segments than on the other gruup (F-ratio = t6. '36,  
Z 

F-prob = 0'.0001, df = 1,1573). The technical aspects of this 

analysis are contained in Table A.-7 of the Appendix. Grid street 

segments averaged 2 . ? 4  property crimes per block while ,dead ends 
- 

and cul-de-sacs averaqed only -91 crimes per block. This result 
P 

is not only statistically significant but would appear to be of 

substantive interest in that there is orjer twice as much crime 

on grid type streets than dead ends or cul-de-sacs. Of course, 

this relationship could still be due tb some third variable, 
0 

such as different street segment lewths -or the number of 

buildings on each block. This issue willilater be explored in 
a .  

**. 
, - 
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more detail. 
f - b b - .  

" 
P- 

I 

Analysis of Street Flow - P 
' r> -,.. 

* Earlier ip this thesis, it was hypothesized that thqzvolurne 
F. 

of trafpic could have a pronounced effert on the amount of 

/ 
J i 

property crime on street segments. It was argued that street 

segments with greater traffic volumes should have more property 

crime on them than those streets that are seldom travelled. 

People would not be aware of potential crime o&ortunities pn 
ii 
f stre ts that are never 'or seldom 'used. As a first test of this 

tionship a oneway anal sis of variance was performed jr 
i 

comparing the amount~'of drime (CR.TOTAL) on street segments 
/ f I 

gm'ouped according to their street flow classification. The 
I ;. - 

 tati is tical results strongly support the hypothesis 
I a 
/(F-ratio = 73.475.  ro rob'= 0.0000. df = 3,1571j.   he technical 
i - - ,i 

1 aspects of the analysis are 'contained in Ta e A.A of the - 

Appendix. As the street flow increased.so did the amount of 
I 

property crime-. The street segments classifi~d as feeders 
L 

0 8 
Z 

averaged 1.36 crimes per bl-ack: minor arteries averaged 3.49 

crimes per block: major arteries averaged 4.93 crimes per.block: 
Y 
b 

and highway blocks averaged 1f.59 crimes per block. The 

substantive difference between the amount of reported crime on 
* 

.4 
different types of street segments ;is vsry high. Although no 

third variables were statistically controlled there was over 
* 

b. 

eight times tlie amount of reported property crime between two on 
0 ''4 

* ,  
I . >  - - 

Bpi. $I 



these subpopulations (highway and feeder street segemnts). Q 

b 

Analysis - - -  of Street Accessibility 

In order to test the turning measure (TURNS) a series of 
q I. 

oneway analyses 03 variance wefe done for-each of the six 

property crimes and for the total amount of reported property . 

crime (CR,TOTAL). Table S gives a summary of tbese statistical 
/ 

analyses (Tables A.9 - A.15 of the Appendix contain a technical 

summary of each statistical analysis). Table 9 shows that the 

adcessibility measure used'in this study was related to all of 

the property crimes except for bicycle theft. 
1 w 

The fact that bicycle theft is an anomaly is not too 

suprising. The accessibility measure attempts to measure the 

perceived awareness of potential crirhinah opportunities on each 
- 

segment based upon the movement or activity patterns of-people, 

The movement patterns of people are generally festricted to the 

use of street networks. Since children usually walk and ride 

bicycles, as - well - as travel in:cars and buses,5 they likely use 

more direct routes such as trails and shortcuts, especially in a 
, 

rural/suburban area as in this study area, rather than relying- 

exclusively on the street network. The different and restrictea 

pathsthat children travel upon probably results in their having - - ;& 

Of course there are exceptions to every rule. In one n,earbv 
I 

municipality a-gang of youths earned the nickname of the 
"Taxi-cab gang". These youths used taxi cabs to take them to and 
from the scene of houses that they would break and enter. 
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Table  S 

ONEWAY ANALYSES OF VARIANCE 

TESTS FOR THE RELATIONSHIP BETWEEN ACCESSIBILITY AND CRIME \ 
Summary Table  T ", 

T y p e o f  C r i m e  F r a t i o  S i g n i f c a n c e  A 

BICYCLE THEFT 1.570 0.1799 

AUTO THEFT 6.545 0,0000 

THEFT FROM AUTO 7.208 0.0000 

PROPERTY THEFT 6 . 6 6 5  0.0000 

WILFUL DAMAGE 10.421 0.0000 

BREAK & ENTER 9.735 0.0000 

TOTAL CRIME 10.483 0.0000 

Degrees of Freedom - Between = 4 
Within = 1-570 



an awareness of p tential criminal opportunities that may not be' 

+ A influenced by the accessibility of street networks for some 
,/- 

types of crime. For a crime like bicycle theft, which is 

probably committed by very young juveniles, it is not suprising 
.- - / 

that it displays spatial patterning that is different from other' 
\ 

property crimes. The distribution of bicycles in the physical 

environment may also contribute to this anomaly. Bicycles will 

, , tend to be* found in areas where children congregate (e.g., parks - 
and schools) and this distribution of targets may bear no direct 

'relation to the accesgibility of streets. 1 

Although Table S shows statistically significant 

relationships for all the property crimes studied, except for 

bicycle theft, the directional relationship between 

accessibility and crime has not yet been explor.ed. The qroup 

means of each pro pert^ crime (see Tables A . 9  to A . 1 5  of the 

Appedx) again show a distinct pattern, with the exception - 

being bicycle theft. It appears that as skreet accessibility 

increases the number-of reported property crimes also increase - \ 
, To show this trend the group means of each property crime were 

plotted against the number of turnings and Pearson %L - 

product-moment correlations were calculated. TabEe 9 summarizes 

the results of this correlational analysis. As can be seen from 

Table 9, there is almost a perfect linear relationship between 

the accessibility measure and property crime. Figure 7 

graphically depicts this reationship for the variable CR,.TOTAL. 



T a b l e  9 

PEARSON CORRELATION 

T E S T S  FOR THE RELATIONSHIP BETWEEN A C C E S S I B I L I T Y  AND CRIME 

i V 

T y p e  of C r i m e  r R S i g n i f i c a n c e  

BICYCLE THEFT .07510 .00564 ,45223 

AUTO THEFT . .89466 .ROO42 .(I2019 

THEFT FROM AUTO .95327 .go873 . 0.060 2 

PROPERTY THEFT .98462 .96947 ,00114 

WILFUL DAMAGE , - 3 3  6 5 9 .57721 .00949 

BREAK & ENTER .97030 .94149 - - .00306 

TOTAL CRIME .97126 ,94335 .no291 



Figure #7 

NUMBER OF !TURNINGS EY TOTAL CRIME 

3 4 5 

Number of turns 



Simultaneous Effects of - Accessibility and Street Flow - - - 
So. far the separate statistical analyses have shown that 

there is a statistically significant association between 

property L e  and the variables of accessibility and stfeet 
.c, k' 

flow. In order to evaluate street accessibility and street ffdw 

concurrently, as p-edictors of property crime 'at an individual 

street segment M e l ,  a two-way analysis of variance was 

Tables A.17 and A . 1 8  of the Appendix show the 

rgsults. Both factors had a statistically significant linear 

relationship with property crime at a street segment level. In 
a 

a_ddition there was also a significant two-way interaction 

;' 
between the two factors. Those blocks with. both high 

accessibility and a high street flow volume have 

\ 4 
disproportionately greater amount of propextv crime. The /-- 

------------------ 
5 ~ n  the next section a multiple regression analysis was 
performed. An examination of th-e residuals from this analysis 
showed that its normal distribution was quite leptokurtic. Upon 
investigation it was discovered that this peakedness was caused , 

' by the large number of street segments that had no crime on thew 
(refer haak to Table S ) .  To correct for this peakedness all 
those segments with no buildings on them were dropped from any 
future analysis. The rationale for this decision was that street 
segments with no opportunities should have no crime. A one-wav 
analysis of variance cq*irmed this hypothesis 
(F-ratio = 20.346, F-proh =,0.0000) as those blocks with no 
opportunities averaged o lv 0.41 crimes per segment while those 
segments with at least 3 e building average 2.2 crimes per 
segment. ( T h e  technical aspects of this analysis are contained 
in Table A.16 of the Appendix). The deletion of these 203 
segments, that had no buildings on them, greatly r e d m  the 
peakedness of the residual distribution, The two-way analysis of 
variance that is being discussed above was performed after 
dropping out these buildingless segments. 



predictive power of this model is relatively low as very little 

of the variation in the crime rate is explained at the 

individual block level by these two factors I R  = 0,1471, 
-- 

Furthermore, since no other variables were used in this analysis 
c % 

the relative strength of thesd two factors, limited as it is, 

could still be the result of other confounding variables. 

-,In order to develop a stronger predictive'model and to 
- L, 9 
control for the possible effects of mitigating variables an 

analysis of covariance was performed. The. question that then 

arises is what variables does one choose as covariates qiven the 

large number'of independent variables available in the 

environmental data set? To try every combination of covariates 

to ghtain the best predictive model is not ~ossible.~ To resolve 

this problem a stepwise multiple regression analysis %as.-first 

used to find a strong combination of independent variables that 

predicted the amount of property crime on each street segmentO8 

This combination of variables was then used in an analygis of 
I C 

covaria~ce to assess the influence that these opportunity 

variables had on the two factors of accessibility and street ------------------ 
'~he statistical package that was used, SPSS, has a limitation . ' of accepting up to only five covariates in a single analysis.- 

/ 
/' 

%he stepwise procedure was used here because there was no a 
priori reason for ordering the opportunity Variables. A forward 
stepwise procedure was used with inclusion levels. The order of 
inclusion is determined by the respective contribution of each 
variable, based upon the partial F's, to the explained variance, 
The maximum number of independent variables that could he 
entered into the equation was set at fipe; a minimum partial 
F-ratio for any given variable to enter into the equatcion was 
set at F=5.0; and a minimum tolerance level was set quite high 
at t=.75 to reduce the effects of multicollinearity. 

* 



\ 
hl 

~ulti~ie Regression Mode1 

? + I  

I 
I 

The use of multiple regression in this study serves several 

functions. First, it was used to find a strong combination of 

variables that can be used as covariates in an analysis of 

covariance. In thi<*;sense it contributed to the evaluation of 
', 

two major factors of interest faccessitsility and street flow)' by 
rC 

cohtrolling for confounding variables. Second, it was used .to 

find the linear prediction equation that, "best" predicts the 

amount of property crime on any individual street segment using 

environmental variables. Third, it was used to hopefully uncover % 

some struqtural relations in the data which might lead to 

explanatidns for seemingly complex multivariate relationships. A 

regression model was d%eveloped using five of 'the independent 

opportunity variables. The technical aspects of this model are . 

contained in Tables A . 1 9  and A . 2 0  of the ~ppendix. The model, 

explained almost seventy percent of the variance ( R  = -657). The 

- five variables that entered into the regression equation were: 

9~ultiple regression could. be used'instead of anaylsis of 
covariance, since the two approsqhes are statistically 
equivalent, by converting the two- factors of street 
accessibility and street flow into dummy variables. This 
procedure was not used because it would require the creation of 
twenty-nine dummy variables; five for street accessiblity, four 
for street flow, and twenty for their interaction effect, 



1. TAX33 - the number of commercial establishments on 
each b1oc;k. -+a 

2. TAX32 - the average improvement value of trankf'tiat 
accramaftatims on each bf ock. 

3 .  HI.SCH - a dummy variable: whether or not there was 
a high school on a street segment. 

\ * 
I C 

I 
I 4.  TAX12 - the average improvement value of any 
I 
I apartments on each,block. @ 

l 

5. TAX9 - the number of apartment buildings on each 
block. 

Analysis - of Covariance -- 

In the two-way analysis of variance it Was shown that the 
1 

independent variables of street dccessiSility and street flow 

had a statistically significant linear relationship with 

reported crime. To assess t\is relationship using statisticai 

controls a multiple regression analysis was performed to find a 

strong combination of variables, These five variables (TAX3'3, 

TAX32, HI.SCH, TAX12,-AND TAX91 were then used in an analysis of= - 
- - - - - pp - -- 

0 

covariance to help to statistjcally control for environmental 
I 

0 

characteristics in-the ana!vshex6f accessibility and street 
I 

flow. 1 

In an analysis Q • ’  covariance the researcher has the choice 

of entering into the equation the factors first or the 

covariates first or b ~ t h  of them simultaneously. In this study 

I since the factors are causally prior to the covariates, on a .  



theoretical level, the two factors were entered into the 
i. 

equation first, Before criminals can select specific 
r 

opportunities they must first travel to a specific location.,The 

accessibility and street flow variables are indicators of 

popular routes, Travel along these routes must come causally 

prior to the selection of opportunities by criminals. 

Opportunity variables, which reflect the number and 

& 
attractiveness of potential targets, were entered into the model 

after the two factors. By entering the factors into the model 

before the covariates the overall strength of the model does not 

change, By entering the two factors into the model first they 

are given the chance to explain as much of the variance as 

possible. When.the covariatss are entered into the model these 

newsvar iables ad just for the variation that, was solely 

attributed to the two factors. 

The covariance 'model that was developed can be seen in 

Table 1d .  In this model- both street accessibility and street 
I 

flow are statistically significant at a .000 level. There is ' - -  

also a significant interaction effect between the two factors. 

Table 11 shows the multiple classi.fication analysis. In this 

model the two factors account for 1 4 - 7 8  of the variance. While 

the covariates account for the majority of the variance in the ' 
;I 

model ( 5 4 . 6 % )  the two factors cannot be easily dismissed as 

being unimportant. Overall the covariance model explains 69.3% 
1 

of the variance which is quite high for a model based upon such 

a low level of aggregation. 



Tab le  10 

ANALYS I S  OF COVARIANCE 
ACCESSIBILITY VS. STREET FLOW 

P 
( factors before? the covariates) 

SOURCE SUMS OF DF MEAN F SIGNIF . . 
.OF SQUARES SQUARE OF F 

VARIATION 

MAIN EFFECTS 6085.379 7 869,340 99.124 0.900 
TURNS 807.31-2 4 201.SZR 23.013 0.000 
FLOW 4406.695 3 1468.898 167.497 0.000 

e COVARIATES 22541.297 5 4508.?59 
TAX3 3 5559.742 1 5559.742 
TAX32 $640.477 1 8640.477 
H I .  SCH 3390,412 1 3390.412 
TAX1 2 173'1.163 1 m 1 . 1 6 3  
TAX9 f 644.502 1 1644.802 

4 -WAY 
Tb7TERACT I ON 953.406 11 79.491 

/ 

EXPLAINED 29490.082 73 1292.177 146.197 0.000 

RES I DUAL 1-1822.242 1345 8.770 

TOTAL 41312.324 1371 30.133 





The results of this analysis of po$ariance are 
+.. 

descriptively displayed in Table 11. This multiple 
@ 

cla~~ification analysis (MCA) table shows how the mean of eacb 

category, for the two factors, was effected when the, covar-iates 

were used as statistical controls. The mean of each c2tegory is 

r 
expressed as deviations from the grand mean f 2 .20  propetty 

Crimes per block),. By examining the first column of unadjusted 
/ 

means one can see a distinct pattern. As accessibility and 

street flow increase, so does the amount of property crime. The 

street accessi3ili ty measure ( T ~ N s )  shows, that blocks that have 

only two turnings average .95 reported property crimes (2.20 
3 

minus 1.25) while at the other end of the spectrum, blocks with 
J 

six turnings average 5.27 reported property crimes (2.20 plus 

3.07). The volume of traffic measure - (FLOW) likewise shows the 

same linear pattern as the amount of reported property crime 

ranges from 1..52, for the lowest volume flows, t6 11,51 for the 
" " ---- 

h - 
3 

highest volume flows. This table is useful in s h o w ~ k e ~  
, 

relation between the factors an3 the c o v a r i a ~ T n  a descriptive 
,/' 

-- - 
'fashion but does not provide accur^ate coefficients. for a 

, 

predictife equation because of the weak interaction effect 
- 

between the two factors. The effects of the two factors on one 
x 

another can be seen in the second column that adjusts $-.the 

influence of the other factor. Note the changes in these* values: 

the effect of each factor reduces the value of the other factor. 

Al.though the variation is reduced, the ordinal pattern produced. 
-. -- = 

by both factors is still maintained. That is, as street 



- J  i 

ac~essibil3.t~ or street flow increases i o  does the amount of 

reported property crime. This, of course, is consistent with a 
> 

weak interaction effect. f ' The third column in the MCA table controls for the effects 

of-the Eive covariates. The two factors still maintain the same 

linear pattern although each group's deviation frbh the grand 
d 

mean is greatly reddced. The street acces.sibility measure . / , 
. !TURNS) ranges from 1.78 property crimes, for blocks with two 

turnings, to 2.42 property crimes, for blocks.with six turnings. 
d' 

/' 
The street flow measure (FLOW).ranges from 2 . 0 - 4 '  for the lowest 2. 
street volume flow, to 3.32, for the hi4hk+&treet8 volume flow. 

/ - 

This third aolumn shows that onc influence of - 

the covariates that there is little substantial 

difference betwee e different street segment types. -. 

Assion of the Statistical ,'- -- - 
/--' 

Anal y s,i s b 

I 

The three strongest vatia from the covariate and - , 

regression models were the numdr of commercial establishments 
I 

(TAX33), the average improvement value of transient ,I \ 
\ 
\ accomodations on each block (.TAX32), and the presey,p of- a high \ 

school (HI.SCH) . These three variables accbunted for 59.6% of 
I 

the variance in the regression model. ~ a v i $ ~  

three variables very little of the variance was explained by 

other variables. As seen from the analysis of covariance, the 
, . 4' 

main factors under study contributed very little to the 



explanatory power of the model.. By examining the nature of these 

three ~ovariates it is not suprising that the twa- factors uniqqe 

~ t r i b u t i o n s  to the covariance model was quite small. 
/ 

Many commercial businesses and transient' accomodationslO 
2 

- are located on highlv accessible street segments with ~~h 
. 
-1 . 

volhmes of traffic.-l1 The location of thes&-6u%Qngs on highly 
* 4 

* 

accessible streets is an ultimate confounding problem thgt 
,+-* 

cannot be handled in an -- ex post facto design. Gy controlling for 

these the unique contribution, to the overall 
* 

* -  ' 

variance, for the accessibility measures. In essence,.. - 
c 

I '  5 
high commerciql activity is indirectly another measure of 

accessibility. It is also interesting to note just how strong 

the dummy variable, HI.SCH, was in the regression and covariate -~ 
- 

models especially when one considers that there were only four 

high schools in the study area. The fact that this variable 
t 

entered so stronqly into the models means that there was a lot ------------------ - 
l0T'hi-s variable, TAX32, indicates that there is some form bf a 
transient accomodation on the street segment. Since this 
variable was chosenainstead of the number of transient 
accomodations on each street segment (TAX29 1 it indicates that 
the improvement value reflects some value. other than the 
presence or absence of this building type. A corxelation of 
.9518 between the CR.T@I'AL and TAX29 (this correlation is only 
for those blocks that have this building type) shows that the 
larger the improvaent value of the transient accomodation the 
greater the amount of reported property crime on each segment. 
r40st likely the improvement value of each transient accomodation 
reflects the size of the building. The more rooms the building 
has the greater its capacity for billeting transients. The 
larger hotels also have drinking establishments which may 
account for the strong correlation between property crime and 
these transient accomodations. 

''~his is not likely a suprise to most city planners or business 
entrepreneurs, 



of property crime associated with those blocks that have high 

schools. The ensuing discussion will highlight this observation.' 
s. .c 

The regression model qevhloped in this study did more than 

provide variables to act as statistical controls for the 
Y 

analysis of covariance. The fact that a very strong regression 

mode7 could be buiit at such a low level of aggregation 

indicates that property crime follows very distinct patterns. It :;< 
< * 

is the interpretation and explanatiqn of these patterns that 

will add to the understanding of the crime phenomenon. a 

By using the three best predictors from the regression 

-model, 59.6% of the variance can be exp ained. Table A . 2 1  of the 

Appendix contains the technical of this analysis. To 

illustrate the linear dependence that property crime has on 

these three independent variables the following predictive 

equat ion was produced. l7 

, 

Y' = 1.41 + 2.23(TAX33) + .0000SSO(~AX32) + 29.O(HI.SCH) 
e3 

*Using the standard error (o = 3-49), a 99 percent 
confidence interval (t = 2.33) can be constructed 
around each estimate. 

The value Y' is the predicted'amount of poperty crime on a 
~. . 

, ..~ 

street segment in a one year time span. Given the hypothetic&,.,," , , <,- 

/'' 

composition of street segments, as in Figure 4, the amou*t of 
i 

------------------ 
~ ~ ~ h e ~  partial regression coef f ients are not from the original 
regression model, The values for- h-e coefficients in this 
predictive equation come f r o m d o d &  that used only these -three 
variables; see Table A.21 of the ~ p p r d i x  for the technical 
details. 



property crime that will-occur on them can be estimated from the 
;B 

b 

predictive equation. The examples 'provided in Figure S point out 

some interesting observati~~s': If a street segment does not have 

any commercial units , transient accomodat ion, or a high school 

,on it, as in examp,l.es 5 and 6, then the predicted amount of 
j - 

property crime is 1.41 (the constant in the equation). According . / 
to this model, a street segment wit%out these opportunities, 

such.as example 5 ,  is at the same risk as a residential segmhnt, 

such a s  example 6 .  This model preditts that a street segment 
' ry i  

with a zero value for the three independent'variables is at a 

relatively low risk of having any property crime occur on it. 

.- -The first four examples give the model predictions of the amount 

of reported property crime for any street segments containing 

commerci3l units, transient accomodations, or high schozs. 
a .  

T\e results of the regression model show promise for 

calculating opportunities at risk in the future. However, the 

data set for the purposes of this study was constructed to 

examine street segments as the unit of observation and not 

specific types of opportunities at risk. If an analysis of 

opportunities was to be done the data should be re-aggregated 

according to the types -&opportunities. Even at this extremely 

low level of aggregation it is still possible- to fall into the 
J 

ecological fallacy. Although high rates of property crime were 

associated with blocks that had high schools, transient 
H' 

accomodations or commercial units, this does not mean that the 

crimes occurred at those specific places. 



'+
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The crimes may have occurred.at apartments or single family 

homes on these blocks. The data set was not con tructed to 
- -.- "\ 

identify specific targets although it could be-mo ified to do so 4 \ 
at a late= stage. In order to avoid the ecological \qallacy, one 

a might better consider the opportunity v,ariables as 

as specific targets. These independ\ent 
\ 

including the criminal population, 

towards them / 
and any opportunities on those street segments could be. acted / 
upon.13 The importance of the statistical findings will be 

\ 
discussed in light of the theoretical implications drawn from 

% 
the literature in the koncludinq chapter. 

------------------ 
13When discussing criminals in this thesis it has not been the 
intention of the author to perpetuate the dualistic fallacy; 
that there are "good guys" and "bad guys" and never the twain 
shall meet. It is well recognized from the abundance of 
self-report-literature that w e  all dabble in some forms of 
deviance at some points in our lifes. The term "criminal" is 
only used in--the context of identifying those individuals that 
have the motivation to commit crimes at specific times and 
locations. 



111. CONCLUSIONS 

Methodological Considerations 

It was pointed out in.the discussion of the research design 

that the greatest limitation of this study was its ex post facto - - -- 
nature. This weaknesses has already been discussed; however, 

there are stili a few methodological considerations that need to 

be expanded. 

One of the concerns at the onset of this study was the 

conceptualization of some of the independent variables. Many of 

the independent variables used to measure the complexity of 

street networks were of a very crude nature. Street network 

ncomplexity was measured at an individual street segment level, 

without any consideration of the interconnectivity of these 

units. While such an analysis was beyond the scope of this 
2 

study, it cannot be overlooked as a major shortcoming. 

Understanding the interconnectivity of street segments is an 

important step in tracing\the actual paths that property - - 

offenders travel, during both their regular activity patterns 

and during the commission of their crimes. It would be 

interesting to examine how vulnerable opportunities are in 

relation to the home location of property offenders. Such a 

relation would depend on such factors as distance, relative 



accessibility, and an awareness by the property offender- of the 

opportunity. 

It is an encouraging sign that the crude measures of 

segment accessibili%y and street flow (volume of traffic) showed 

significant relationships, although substantively weak, with 
- 

different types of property crime. The crudity of the measures 

employed works against the predictive power of' the models, as it 

contributes to the error component, It is likely that the 

strength of the linear relation between property crime and the 
5 

two factors, accessibility and street flow, would-increase as 

more sophisticated measures are employed. , 

General - Considerations 

The results of this study demonstrated that opportunit$,es' 

are at different risks in the environment depending upon their 

spatial location. It was shown that opportunities have a greater 
w 

likelihood of being exploited if they are on relatively 
1 

accessible street segments and frequentlv travelled streets. 

These observations support the theoretical supposition stance 

that property offenders commit crimes within their regular 

activity spaces. 

In addition, substantively strong relationships were found 

betweed property crime and specific types of opportunities 

located on street segments. The explanatory power provided by 

the opportunity variables shows great promise for developing 



crime prevention stategies. In implementing crime prevention . 

stategies, consideration must he given to the cost benifits to 

be derived, Given limited resources, to,implg~~gnt a crime 

prevention program, priority should be given to those areas that 

can receive the greatest benefit. There is no merit in changing 

the physical structure of potential opportunities, in order to 

reduce cr;me, if they are not at risk, A spatial 

crime-opportunity model can help identify those opportunities or 

areas that will have a high probability of being exploited. Once 

these high risk opportunites are identified, architectural 

design modifications can be attempted, Whether or not design 

modifications can be implemented that are successful at abating 

crime remains to be seen. The more interesting theoretical 

question is whether crime would he displaced, rather than 

abated. In order to answer this question, any archite tural 4 
mddi f ications to the environment, for the p;rposes ofi crime 

prevention, should incorporate an evaluation component into the 

-?  design process. 
i' 

i s  - 



IV. APPENDIX 

TABLE A. 1 

Type of Item , Absolute Relative 
Stolen Frequency Frequency 

- --- --- 
Gas 26 ?.O% ,/ 

Wheels 47 9.0 

c- . Tools 

Engine parts 

Car accessories 64 12.3 

Personal Belongings 58 11.. 1 
d 

License 42 

Other / 46 

TOTAL~~ALUE OF ITEMS STOLEN = $78,463.00 

AVERAGE VALUE - - 215.56 

--- 
/ 

i 

*The total exceeds&actual number of cases 
as multiple thefts of objects were recorded. 



TYPES OF ITEMS STOLEN DURING BURGLARIES 1 

1 
Type of Item Absolute Relative 
Stolen Frequency Frequency 

, / 9 

Cash 192 22.1% 

Jewellery 59 6.8 

Electronic Items - 117 13.4 

Tools 
-+---% 

Food or liquor 55 9.7 

Other 124 14.2 

Nothing 252 28.9 

TOTAL (n=428) f372 * '100.0 

TOTAL VALUE OF ITEMS STOLEN = $226,101.00 

AVERAGE VALOE * - - 528.00 

-- 

*The total exceeds the actual number of cases 
as multiple thefts of objects were,recorded. 



TABLE A.3 

w 

TYPES OF ITEMS STOLEN FOR OTHER PRQPEBTY THIWTS 

Type of Item Absolute Relative - 
Stolen Frequency Frequency 

Cash 42 7.78 

Jewellery 1 5 .2 , 7 

Ele-ctronic I tems 29 5 . 2  

Food or liquor 29 5.0 
9 

Wallets 53 9.6 

Purses 34 6.1 

Pets or animals 18 3.2 

Other 
-- , . 

TOTAL (n=531) 
b 

555 ** 100.0 

TOTAL VALUE OF PRQPERTY = $220,991.00 

AVERAGE VALUE - - 523.68 

*As can be seen from the large percentage of 
items that were classified as "other", the 
typqlogy clearly needs to Se expanded to 
accomodate the diverse range of items that 
were commonly stolen. 

- 1 
- 

**The total exceeds the actual number of cases 
as multiple thefts of objects were recorded. 



/ TABLE A.4  

TYPES OF DAMAGES THAT OCCURRED FOR CASES OF VANDALISM 
1 

C :  
Type of 
Damage 

/" 

Absolute ~ e ~ a  t i pe 
Frequency ~ t e ~ u e n c ~  

Windows 366 . 33.2 

Doors I 66 6.0 

Fp c e s  

Arson 

Automobiles 

Lawns 
\ 

Lights 

,, . '.c 
Other 155 14.1 

TOTAL (n=716) 1102 * 100.0 

TOTAL VALUE OF DAMAGE = $156,139.00 

AVERAGE LOSS 

*The total exceeds the actual number of cases 
as multiple damages were recorded. 
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T a b l e  A . 5  

I s ONEWAY ~ A L Y S I S  OF VARIANCE 

, 
1, TESTS FOR THE ReLATIONSHIP  BETWEEN 

I, CURVED AND STRAIGHT STREET SEGMENTS 
I 

SOURCE D.F, SUM OF MEW F RATIO F PROB. 
SQUARES SQUARES 

BETWEEN GROUPS .- 1 0. 1876 0.1876 0,007 0,9350 

WITHIN GROUPS 1573 44375.1699 ., 29.2124 

TOTAL I574 44378.3555 

GROUP . 
< 

CURVEn 
STRAIGHT 

TOTAL 

- 
COUNT MEAN 

STANDARD STANDARD 
D W I A T I O N  ERROR 



T a b l e  A . 6  

ONE WAY ANALYS IS  OF VARIANCE 

TESTS -FOR THE RELATIONSHIP BETWEEN 
DEAD ENDS AND CUL-D$-SACS 

SOURCE D:F. SUM OF MEAN F RATIO F PROB. 
SQUARES / SQUARES 

B E T W E ~ N  GROUPS I 0.0146 0 . 0 1 4 @  0.003 0.9597 
9 

WITHIN GROUPS 3 2 4  1855.5535 5 . 7 2 7 0  

GROUP COUNT MEAN 

CUL-DE-SAC 60 0.9000 
DEAD END .. 26-6 0.9173 

TOTAL 3 2 6  0.9141 

STANDARD 
DEVIATION. 

- STANDARD 
ERROR 



T a b l e  A . 7  

T E S T S  FOR THE RELATIONSHIP BETWEEN 
DEAD ENDS AND CUL-DETSACS V S ,  GRID STREET SEGMENTS 

SOURCE D . F .  SUM OF MEAN F RATIO F PROB. 
SQUARES SQUARES 

.- 

BETWEEN' GROUPS 1- 4 5 6 . 8 0 9 9  456.8099 16.360 0 , 0 0 0 1 -  

WITHIN GROUPS 1573 4 3 9 2 1 . 5 1 5 6  2 7 . 9 2 2 1  

TOTAL 1574 4 4 3 7 5 . 3 2 4 2  

- 

STANDARD STANDARD 
GROUP COUNT MEAN DEV I A T  I ON ERROR 

OTHER - 3 2 6  0 . 9 1-41- 2.3994 0.1323 
G R I D  1249 2 . 3 4 3 4  a 5 . 8 0 5 7  0.1643 

TOTAL 1575 1.9683 5.3099 0.1338 



L. 
A .  

Table A . 8  

ONEWAY ANALYSIS OF VARIANCE 

TESTS FOR THE RELATIONSHIP BETWEN 
STREET FLOW AND TOTAL CRIME 

SOURCE D.F. SUM'OF MEAN F RATIO F PROB. 
SQUARES SQUARES 

WITHIN GROUPS 1571 38917,9346 24.7727 

TOTAL 1574 44378.4766 

STANDARD STANDARD ' 

- GROUP COUNT ME%+ DEV I AT I ON ERROR 

FEEDERS 1-337 1.3575 3.3727 0,0922 
MINOR ARTERIES 126  3 .4921 6 ,3571  0.5690 
MAJOR ARTERIES 6 8  4,9265 6 .  q5.78 0 ,5353  
HIGHWAY 44 1 1 .5909 1-9.9507 9 .  S 5 6 9  

TOTAL 15'75 , 1.9653 5 .,3099 0.1338 

SCHEFFE PROCEDURE - RANGES FOR THE 9 .95  LEVEL 

G G G G  
R R R ! ?  
P P P P  

MEAN GROUP 2 3 4  

1.3575 GRP 1 
3 . 4 9 2 1  G R P 2  * 
4.9265 GRP 3 t 

11,5909 G R P 4  * * 
j 

( * I  Denotes pairs of groups significantly 
different a t  the 9.q5 level 



Table A . 9  

ONEWAY ANALYSIS O F  V A R I A N m  * a  -> 

TESTS FOR THE RELqTIONSHIP BETWEEN 
ACCESSIBILITY AND BICYCLE THEFT 

---- -- *. 

b - 
SOURCE D . F ,  SUM OF MEAN F RATIO F PROB. 

SQUARES SQUARES 

- -- - - 
BETWEEN GROUPS 4 5,9939 2,2495 1.570 0.1799 

W I T H I N  GROUPS ? 579 224q.Q580 1.4325 

STANDARD STANDARD 
GROUP COtJEsT MEAN DEWIATION ERROR 

SCHEFFE PROCEDURE - ranqes for the 9.95 level 

- NO TWO GROUPS ARE S I G N I F I C A N T L Y  DIFFERENT AT THE 0.959 LEVEL 

PEARSON CORRELATION - 
- accessibli.tv-bv 5icycle tbeft (mean averages) 



Table A . 1 0  

ONEmY ANALYSIS OF VAFtIANCE 

TESTS FOR THE RELATIONSHIP B E T V ~ E N  
A C C E S S I B I L I T Y  AND AUTO TKEFT 

1 SOURCE D . F .  SUM OF ' MEAN F M T I O  F PROB. 
1 SQUARES SQUARES 

- 
BETWEEN GROUPS 4 6 . 1 3 8 0  1.. 5 3 4 5  6.545 0 . 0 0 0 0  

TOTAL " T574 3 7 4 . 2 3 1 7  

STANDARD STANDARD 
, GROUP COUNT MEAN DEVIATION ERROR 

GRP 2 307 0.0261 0 . 2 5 4 3  0 .0345  
GRP 3 368  0.0448 0.3557 9.0156 
G R P 4  537  9.0596 0.2865 0.0124 
GRPS 329 0.11253 0.4095 (3.0226 

TOTAL l.575 Cl. 0 7 9 7  0.4876 0.01'?3 



Table A . 1 0  continued 

SCHEFFE PROCEDURE - RANGES FOR THE 0.05 LEVEL 

G G G G G  
R R R R R  
P P P P P  

MEAN GROUP - 2 3 4 5 6  

.0261 GRP 2 

.0448 GRP 3 

.0596 G R P 4  
-1128 GRP 5 
.2593 G R P 6  * * *  

( * )  Denotes pairs of groups significantly 
different at the 0.05 level 

PEARSON CORRELATION - . 
- access-i51ity bv auto theft (mean averages) 

correlation ( r )  - 0.89466 R - 0.90042 
significance - 0.92019 



Table A , I 1  - 
ONEWAY ANALYSIS OF VARIANCE 

- T E S T S  FOR THE RELATIONSHIP BETWEEN 

- * 
' \  

A C C E S S I B I L I T Y  AND THEFT FROM AUTO - 

A 

SOURCE D.F.  SUM OF MEAN F RATIO F PROB, t4 

SQUARES SQUARES rt p 

< 

BETWEEN GROUPS 4 3 6 . 7 0 5 9  9 ,1765  7 , 2 0 8  0.0000 

WITHIN GROUPS 1570 1 9 9 8 . 7 5 2 9  1 , 2 7 3 1  

TOTAL 

GROUP COUNT MEAN 

GRP 2 3 0 7  , 0,1303 
GRP 3 2 6 8  0.1567 
GRP4 5 3 7  0 . 2 2 3 5  
GRP5 325 * 0 . 4 5 1 2  
GRP6 135 0.6074 

TOTAL 1575 d , 0 . ? 7 4 3  

STANDARD 
DEV I A T  I ON 

STANDARD 
ERROR 



Table A . I I  continued % 

SCHEFFE EROCEDURE: - RANGES FOR THE 0.05 LEVEL 

G G G G G \ 

I 
R:R R R R 
P P P P P  - MEAN GROUP 2 3 4 5 6  ', 

. I 3 0 3  GRPZ - 

. I567 GRP3 
- 2 2 3 5  GRP4 
,4512 GRP5 . + * 

- 7  . G O 7 4  GRP6 * l r *  

( * )  Denotes pairs of groups significantly 
different at the 0.05 l e v e l  - 

* 

1 PEARSON €ORRELATION - 
/ - accessiSlity by t \eft  from auto (mean averages) 
/ 



Table A.12 '?-- 
p. 

\ 

ONEWAY ANALYSIS OF VARIANCE 
I 

TESTS FOR THE REL~TIONSHIP BETWEEN 
ACCESSIBILITY AND PROPERTY THEFT 

---- 
A 

SOURCE Q.F,  SUM OF MEAN F RATIO F-?ROB. 
SQUARES SQUARES 

1 

- 
- 

BETWEEN GROUPS 4 27. '239 6,8060 6 , 6 6 5  0,0000 

WITHIN GROUPS 1570 1603.2815 1.0212 

.?? 

,'. . , 

I.. 

i lL.l... ... . ,' '~ .  ~A., r ' 

STANDARD STANDARD 
GROUP COUNT MEAN DFVIATION ERROR 1 

' GRP? 307 0 . 1 5 3 1  0 . 5 3 5 7  0.0306 
GRP3 265 0.2239 0 . 9 5 3 6  O.OS?l 
G R P 4  537 9.2961 0.5872 0.6m3 
GRPS 328 0.4756 1 .I750 \ 0.0650 
G R P 6  135 0 . 5 6 3 0  1 .  522R 0,1569 

TOTAL 1575 0.3162 1.0179 0.0256 



'L 

- G G G G  
R R R R R  

k P P P P P  
WAX GROUP 2 3 4 5 6  

.I531 GRP 2 

.2239 GRP 3 
' .2961 GRP4 ' 
.4756 GRP 5' * 
. 5630  G F P 6  - * t  

' ( * I  Denotes pairs of groups significantly 
different at the 0.95 level 

PEARSON CORRELATION - 
- accessiblity by property theft (mean averages) 

correlation f r )  - '0 .98462 R - C).9&947 
significance - 0,00114 



Table A.13 

OMEWAY BPaBLYSf S OF VARf fttQeP= 

TESTS FOR THE RELATIONSHIP BETWEEN 
ACCESSIBILITY AND WILFUL DAMAGE 

\ 
\ -- 

SOURCE D. F, SUM OF MEAN F RATIO F PROB.. 
I SQUARES SQUAE$S 

BETWEEN GROUPS 4 195,3934 48.8453 1 0 . 4 2 1  9.0000 

- -- 
TOTAL 1 4 7 4  7 5 5 5  .Of359 - 

GROUP 

GRP 2 
GRP 3 
GRP4 
GRP 5 
GRP6 

COUNT MEAN 
STANDARD 

DEVIATION 
STANDARD 

ERROR 



I. 

Table A . 1 3  continued ' 

f 
SCHEFFE PROCEDURE - RANGES FOR THE 0.05 LEVEL 

G G G G G  
t 

U R R R R R  
P P - P  P P  

2 4 - MEAN GROUP ? 3 4 5 6  

r 
-1524 GRP 2 
-4366 GRP 3 
.5531 GRP4 A 

,7927 GRP 5 * 
1.5481 GRP6 + + * 

3 
I * )  Denotes pairs of groups significantly , 

different at the 0.05 level ~ 

PEARSON CORRELATION - 
-,, accessibli ty hy wilful danfage (lnean averages ). 

- correlation ('r) - 0.93659 R j ' 0 . 5 7 7 2 1  
significance - 0.00949 



-- - 
TESTS FOR THE RELATIONSHIP BEGEN 

- - __- - 
- ACCESSIBILITY AND BREAK1 AND ENTER 

SOURCE \ D.F. SUM OF- - MEAN F WTIO F PROB, 
SQUARES SQUARES 

BETWEEN GROUPS A 47.66265 11.9157 4 . 7 3 5  n.0000 

W I T H I N  GROUPS I570 1 9 2 1  - 6 l S 2  1 . 3 2 4 0  . 

GROUP COUNT 

GRP ? 307 
GRP 3 25q 
GRP4 '737 
G R P 5  3 2 9  
GRP6 1 3 5  

TOTAL 1575 
T 

STANDARD 
MEAN D W  I A T  I ON 

STANDARD y 
ERROR 



Table A . 1 4  continued 

S C H E F F E  PROCEDURE - FANGES F O R  THE 0 .05  LEVEL 

G G G G G  
R R R R R  
P P P P P  

=AN GROUP 2 3 4 5 6  

,2152 G R P 2  
- 2 5 0 0  GRP 3 
.4935 G R P 4  R 

,5485 GRP 5 + * 
. i3000 G W 6  + * 

( * I  Denotes, pairs of groups significantly 
different at the Q.95 level 

# 

P E A R S O N  C O R R E L A T I O N  - 
- accessi5lity by 5reak h e n t e r  (mean averages) 

correlation 4r5 - 0.9703C R - 0 . 9 4 1 4 9  
s i g n - i f i c a n c e  - 0 . 0 0 3 0 6  

J 



T a b l e  A.15 
2 

ONEWAY ANALYSIS OF VARIANCE 

TESTS FOR THE RELATIONSHIP BETWEEN 
ACCESSIBILITY AND TOTAL CRIME 

SOURCE D.F. SUM OF MEAN F RATIO F PROB, 
SQUARES SQUARES 

BETWEEN GROUPS 4 1 1 5 4 . 4 1 8 4  238 .6045  1 0 . 4 8 3  0 .0000  

TOTAL 1.574 4 4 3 7 9 , 4 4 1 4  

STANDARD 
GROUP COUNT MEAN DEV I A T  I ON 

J 

GRP:! 307 0 . 8 7 3 0  2 .0147  
GRP3 268  1 . 5 2 2 4  4 . 8 8 8 5  
GRP4 537  1 . 3 7 9 0  4 . 1 2 2 8  
GRP 5 3 2 5  2 , 6 5 5 5  4 , 9 6 2 2  
GRP6 1 3 5  4 .0296  1 1 . 7 3 0 8  

TOTAL 

STANDARD 
ERROR 



Table A. 15 continuet 

SCHEFFE PROCEDURE - RANGES FOR THE 0 .CIS LEVEL 

G G G G G  
R R R R R  

.-*P P P P P 
MEAN GROUP 2 3 4 5 6  

. ,1303 G W 2  
.IS67 GRP 3 
- 2 2 3 5  GRP4 
.4512 G W 5  * 
. G O 7 4  GP96 + * *  

( * )  Denotes pairs of groups significantly 
different at the 0.05 level 

PEARSON CORRELATION - 
- accessiSlity 5v total crime (mean averages) 

& 

correlation (r) - 0.97126 F. - 0.94335 
significance - 9.00291 



Table 4.11 

ONEWAY ANALYSIS OF VARIANCE 

TESTS FOR THE RELATIONSHIP B ~ T W E E N  
STREET SEGMENTS WITH OPPORTUNITIES AND THOSE WITHOUT 

SOURCE D.F. SUM r)F MEAN F RATIO F PRO%. I 

SQUARES SQUARES- - 
BETWEEN GROUPSL; 1- 566.6720 566-6719  29,346 9.9000 

WITHIN GROUPS 1 5 7 3  43511.3523 - 37.S52L 

TOTAL 1 5 7 4  44375.0505 

-- -- -- A 

GROUP CD*T 
STANDARD - STANDARD 

?EL! DEV I A T  I ON ERROR 



Table A . 1 7  

TWO-WAY ANALYSIS OF' VARf ANCE 
ACCESSIBILITY VS. STREET FLOW 

SOURCE SUMS OF DF MEAN F SIGNIF 
O F  SQUARE O F  F 

V A R I A T I O N  fsQUARES 

- ' MAIN E F F E C T S  6085,379 7 969.34.0 38.772 0.000 
TURNS 907.312 4 ?0 ' l .S28  9.902 9.000 

' FLOW 4406.695 3 7465.998 65.513 0;oOO 

2-WAY 
INTERACTION 4590.578 41  444.595 19.529 0.900 

EXPLAINED 1-0975.957 1 P, 609.775' ?7.195 0.000 

RE S I DUAL 10336.367 1353 3 2  , 4 3 7  

TOTAL 4 1 3 1 2 . 3 2 4  ~331% 3 0 . 1 3 3  .. 3 

N = ' 3 7 3  skreet  segments 



Table A . 1 9  

MULTIPLE CLASSIFICATION ANAL,YSIS 
KQZESSIBICITY VS. VE?EET f%@d 

\-. - .- 

GRACJD MEAN = 9 . 2 0  

VARIABLE ADJUSTED FOR 
AND UNADJUSTED INDEPENDENTS 

CATEGORY N DEV ' N ETA DEV ' N BETA 
2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TURNS 
2 269 -i. 35  
3 2 2 9  -0 .64  
4 492 -0.13 
5 ?89 0.SO 
6 .  103 3 .J)7 

0.3C) - 
FLOW . 

1 1 1 4 3  -0.6q -0.62 
? 119 1 . 4 6  7 .?7 
3 57  ?.SO ? s n  
4 4 3 9.61  9.12 

0 .'36 0 . 3 3  

? 
MULTIPLE R s n .  1 4 7  
MULTIPLE R q. 394 



Table A . 1 3  

*****+****************************************************  
3 

VARIABLE S I - W L E  MULTIPLE RETA R 
R F 

!?I. SCH , ? 5 3 9 Q  -77278 . ? q S q Q  , 5 9 6 4 2  

T A X I  ', . ? 4 5 3 ?  .9Q4 t 4 .?I351 .64r'64 



Table A. I? continued 
.$ s'. 

MULTIPLE REGRESSION MODEL 

VARIABLE B 

HI. SCH 29.077 ,59642 355.557 

TAXI 2 0.153E-Q4 -64664 1.97.770 

TAX9 0 . 3 6 5  - 6 9 6 7 3  r74.SI5 

(constant) 1.223 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



Table A.  20  

W T I P L E  REGRESSION MODEL 

fcorrelation Matrix) 

: VARIABLE CR-TOTAL TAX32 TAX33 HI .SCH TAX12 

......................................................... 

CR. TOTAL 1- .90000 

H I .  SCH 9.25359 -0.00265 -0.00037 1..00000 



Table A.21 

MULTIPLE REGRESSION MODEL 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 

VARIABLE SIMPLE MULT I PLE BETA R 
R R 

TAX33 .54251 ,71768 .47452 . 5  1506 

H I .  SCH .283Sr) .77228 ,28524 .59642 

AHALYS I S  SUMS OF DF MEAN F S I G N I F  
OF SQUARES S QUARE OF F 

VARIANCE - 
I ,  

REGRESSION 24641.01 3 8213,670 673.895 f3,C)OOO 
RES I DUAL 1 6 6 7 3 . 6 7  1368 1 2 . 1 ~ 9  

STANDARD ERROR = 3.49 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



Table A . 2 1  continued 

MULTIPLE REGRESSION MODEL 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 

VARIABLE B R F 



J 
Table A.22 

List of Information Taken From Land Usuage Maps 
+ -+. .z- 

, kfl ,.* 
- TURNS - the accessibilit'"Y measure which was shown 'in Figure 

5, The number of turnings @or each street segment ranged 

from one to six. i d 
- LENGTH - the length of each street segment was measured in 

,.:id 

feet. This variableswas *collected for two reasons. First, to 

see if the length of a street segmene somehow a•’ fects a 

criminal's spatial awarenksrs of targets. Second, this j 

I 

variable was used to develcjp a density keasure 

(opportunities/Length) to slee if spatkalLv isolated targets 

are more vulnerable. a 

- TYPE - this'variahlr?. identifies the stuctural type of each 
I 

street segment: dead end , -q l~ l -de - sac ,  or grid. Since dead 

e n d s  and cul-de-sacs are s~ructur?llv less accessible than 
- > 

gri3s it i s  expected . t ha t  &?ere will 3s less crime d n '  'these 

- 
'-4 

- CURVES - many street segmeqts are s t r ~ ~ c t u r a l l y  different 
I 
I 

f r q m  ~ t % e r s  %cause they  aGe c u r v e d .  ?is variable was 

zollected to see i f  the cudvilinearitv of street segments 
I 

affect tie spatial awarenegs or mobility patterns of 

6r9perty 3ffenders. qtreet seqments were identified as 5einq 



- SFD - the number of single family dwellings on each street 
segment. This variable is an objective measure bf 3 ) 
opportuni* e s .  

- DUPLEX - the number of duplexes on each street segment. ThisF 
1 

variable is an q c t i v e  measure of opportunities. 

- MOBILE - the number of mobile homes on each street segment. 

T h i s  variable is an objective measure of opportunities. 

- APTS - the number of apartment buildings on each street 

segment..This variable is an objective measure of 

06\ 
- UNITS - the numher c ~ f  apartment units on each street 

segment. This variable is a n  oSjecti6e measure of 
LC 

. > npportupi ties. 

- CHANCE \ t h e  nurn9er ;;f buillinq units i , u i l t  in the last 

vear. This var i ab le  was getermined bv . ,  comparinq t%e land 

.~seaqe maps of the previous vear to khe present  year. Ris 

variable was rlsed as an indicator d< transition zones ~whic? 

are 7ften associated wit5 h i q \  r3tes ?f crime. I 

> 
- FL9W - street F I ~ ~ .  This variable was a measure qf t 3 e  

amount g f  traffic t i a t  t r a v e i l e f i  u ~ n n  eat? str%et, Tt was . , ,  

3ased qn  3 simple,nrecode that the olanninq department \ad 

4efined. Ftreets were classified as %ighways, w j o r  
I 

3rter ies ,  q i n n r  rteries, Qr feeders,  Each street segment 

P, 
was  risssified cm an or--f inal  sca le  from nne to f o u r  

Iependinq u p o ~  its predefined street flpw s t a t u s .  



- HI.SCH - whether or not there was a high school on each 

s t r ee t  segment, This variable is an objective measure of 

~pportunities. 

- ELEM-SCH - whether or n o t  there was a elementary school on 

each street  segment, This variable is an objective measure 

q f  ~pportunities. 

- PARKS - whet'qer ~r rlot there w a s  a war4 on each street 

segment. T%is v3riable is an objective measure of 



\ 

?Table -3 A . 2 3  \., \ \ 

LIST OF VARIABLES IN THE MASTER DATA SET . \-.. '. 

- 
Variable Definitions 
Names 

- 
ID Segment identification number 

NAME Name of' street (numeric identification) 

-LOW Low address range of block segment 

HIGH High address range of block segment 

LENGTH Length of Slock segment in feet 

TURNS Accessi3ility measure 

CURVES n e t h e r  ~ ' r  not a street segment was straiqht 
4 

t k p ~  Layout of street segment (dead end, 
-d cul-de-sac, or grid) 

SPD No. of single family dwellings (land usage maps) 

DUPLEX No. 3f' duplexes (land usage maps)  1 

APTS No. ~f apartment buildings ! l a n d  llsage maps) 

TJNITS No. q f  apartment units (land usaqe maps)  

CRANGE No. of huildinq units buitt in the last 
vear 'land usage maps) . . 

HI. SCH Dummy variable: high school on seqment 

ELEM. SCH ?3ummy var iQble:  elementary school on segment 

DARKS D u m m v  variable: nark on street segment 

* X I _  Y o .  ~f siqqle familv -Iwellings accorllirla to 
t\e tax assessment iata -- r -  

TAX? Average square feet of sinqle familv flwellings 
sccordinq to the t a x  assessment data 



Table A . 2 3  continued 

VARIABLES IN THE MASTER DATA SET 

Variable 
Names 

Definitions 
- ~ -  

------. 

. Average land value of single family dwellings 
according to the tax assessment data 

Average improvement value of single family 
, dwellings according to the tax'assessment d a  
\ . . .  
No. bf.dupleqes according to % 

the tax' assessment data 

Average square feet of duplexes 
according to' the tax assessment data 

Average land value of duplexes 
according to the- tax assessment data 

Average improvement value of duplexes 
according to the tax assessment data 

No. of apartments adcording to 
the tax assessment data 

Average square feet of apartments 
according to the tax assessment data 

Average land value of apartments 
according to the tax assessment data 

&- 

Average improvement1 value of apartments 
according to the tax assessment data 

No. of mobile homes accorhing to 
the tax assessment data 

Average square feet of mobile homes - f J  

according to the tax assessment data 
- -- * 



" Table A.23 continued . 't 
LIST OF VARIABLES IN THE MASTER DATA SET I 

i 

varhble i Definitions 
Names 

Average land value of mobile homes 
according to the tax assessment data 

Average improvement value of mobile , 
hoqes according to the tax assessment data 

A ,  

No. of civic buildings according to 
the t a x  assessment data 

Average square feet of civic buiidinis 
according to the tax assessment data 

Average land value of civic huiidings 
according to the tax assessment data 

Average improvement value of civic 
buildinqs according to the tax assessment data 

No. of industrial sites according to 
the tax assessment data 

Average square feet of industrial sites 
according to the tax assessment data 

Average land value of industrial sites 
according to the tax assessment data 

~verage improvement value of industrial 
sites according to the tax assessment data 

No. of vacant lots according to 
the tax assessment data 

Average square feet of vacant lots 
according to the tax assessment data 



Ta%le 9 . ? 3  continued 

L I S T  OF VARIABLES IN THE MASTER DATA SET 

Variable %finitions 
Names -U 

TAX27 Average land value of vacant Ipts- 
accor3inq to t7qe tax assessment data 

TAX2S Average improvement v h l u e  of vacant lots 
according t~ the tar assessment data 

T A X 2 9  No. o f  transient accomodations according to 
the t a x  assessment data 

T A X 3 0  
\ 

Average square feet of transient accomodations ,./ 
according to the t a x  assessment data 

TAX3 1 Averaqe land value of transient accomodations 
according to the tax assessment data 

T A X 3 2  Average improvement value of transient accomo- 
dations according to the tax assessment data 

T A X 3  3 No. ~f commercial establishments according to 
the tax assessment data 

T A X 3 4  Average square feet of commercial establishments 
according to the tax asse~sment data 

b 

T A X 3 5  Average land value of comm&rcial establishments 
accordi.%g to the t a x  assessment data 

T A X 3 6  Averabe improvement value of commercial establis\- 
ments according to the tax assessment data 

T A X 3 7  N o .  a•’ farms according to t3e tax assessment data 

T A X 3 3  Average square feet of farms* 
according to the tax assessment data 



Table 4.23 continued 

L I S T  OF VARIABLES IN THE MASTER DATA SET 
I 

-- _ I_L  - - -  -- ---- ---- 

Average land value of farms 
according to t%e tax assessment data 

Average irnnrovernent val;le of farms 
according the tax assessment data 

V o .  of s taten  b i q c l e s  at family 3we 

CRIME:! Y o .  ~f s t o f - ' e n  3icvcles a t  commercial 
establishments 

C R I M E 3  

C R I  *m4 

Xo, ~f stolen 5icvcles at ~ u b l i c  places 

No. ~f stolen bicycles at unknown. ~x 
other places 

a t  family 4 w e U i n q s  Yo. of a u t o  thefts 

No. ~f a ~ t o  thefts 
estaSlis%ments 

at commercial 

--43 

at ~ u h l i c  places N o ,  of auto t h e f t s  

N o .  of auto thefts 
ot\er places 

No. ~f thefts frqm autos at family 4wellings 

Y o .  of thefts from 
establishments 

autos a t  commercial 

CRIME1 1 

CRIME '1 2 

No,, ~f t%efts from autos at wu3lic nlaces 

Yo,  of thefts from 
other places 

autos a t  unknown or 



'Table A . ? 3  continued- 

L I S T  OF VARIABLES I N  THE MASTER DATA SET 

CRIME1 3 No. ~f nropertv .kLbefts at farni1.v dwellings 

Z R I M E I  4 No. of oro~ertv t b e f t s  3t commercial 
estahlis\ments 

? R I M E 1  5 Y o .  of property thefts 36 public places 

7 R f  WI.5 No. qf  ~rgpertv +%efts  at l~nknown ~x 
9t\er p laces  

~RI',YE 13 Yo. of w i l f - 1 1  damages at &rnmercial 
estahl is%ments .- 

Y o .  ~f w i l f . ~ l  damages at public places 

1 7 R I T 3 ' 1 ,  Y o .  of w i l f l ~ l  r?amacjes at mknown or 
qther p l a c e s  

.4 
-C?I:?E?!- ,b No. of Sreak b enterinqs at family 4wellinqs < 

,- 

'3P.I P E 2  2 . '  Y o .  ~f 5reak & enterinqs at-commercial 
establis\rnents 

7P.I.YE23 No. qf 3reak & ~nterings at ~ u h l l c  nlaces 

7•‹F .W?4 Y o ,  of 3reak & enterinqs at mkn9b.n or 
ot\er places 
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