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Ahstract

The study exarmined the relatiwonship betosen urban spaces and hurglasy in Malaysian
id-like residensinl lavouts locuted moa local authority area in the Klang Valley, |t
anulysed firs, the degree of grid in the layouts to understand haw they could mffuence
bierglary rate, and, second, the spatial patierns of burglary in those layouts. The
insirument wsed 1o this researeh was space syntax, a tool that analyse urban spaces. By
comparing burglary ndes o syntaclical spatial anribuics W six residential lnyouds, il
findings showed how spatial attributes influenced burglary, 11 also attempted 10 relate
how degree of permeability of grd-like layouts may have affocted vulnerability. It
comcluded by suggesting for further studses in other residential fyouts in this coantry.

Kevwords: burglary, grid-like layvouwl, space syniax, permenhility

INTRODUCTION

Discussions on the relationship between environment amnd crime; and the spatial
patterning of crime started way back in 19205 with the work by Shaw and
MeKay at the Chicagoe School when they found that juvenile delingquency 15
related to environment where they lived mther than fo 8 particular group of
pecple. Subseguently, Brantingham and Brantingham in 1975 investigated the
spatial distribution of crime using wrban form models they constructed which
they geocoded burglaries to ity blocks in locations burglary oecurred, as well
as mapping burglary rates. They identified locations in the neighbouthoods that
are safe and those that may be vulnerable to burglary. Later, Brantingham and
Brantingham and Beavon et al. {1994) suggested that crimmals select targets
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based on their routine paths, which apparently are the highly accessible streets
that are actively used by people, Beavon et al. also implied there are certain
locations in which crime is likely to be coneentrated.

Twa other influential works were thal of J. Jacobs (1961} and O,
Mewman {1972). Both identified characteristics of streets that are at nisk to
erime and streets thit arg saler, but with contlicting explanations. But. in o more
recent study by Hillier and Shu (2000) using space syntax, they not only showed
that crime is influenced by environment (spaces in residential aress) they also
indicated the features in urban layouts that affected the uneven disribution of
burglary. They found that the degree of integration of spaces in the layouts
seems o comrespond o the type of layout; the traditional layout has more
integrated spaces, while the more broken-up layout has less integrated spaces.
The traditional grid-fron leyout was reported o stan way buck in the fifih
century BC when Hippodmmus drew up Miletus City plan thought 1o be the
most practical urban planning scheme. Since then, grid-iron became & regular
feature in the planned cities of the Greeks as well as the Romans and in Spain.

Various forms of grids from the rectangular block, the parallel grids and
others were also reported 1o be mitrodeced in citics way back in the 1900,
Although these forms mainly contain linear and continuous sireet type, and
albow through movement, they differ in length. In some, the streets are longer,
more confinuous and less breaks, i others they are shorier and as such more
breaks. Later, when other forms of street pattern example cul-de-sacs and loops
were introduced, residential lnyouts appear to have lesser continuous, linear and
through streets. The difference m forms between the carlier and later layouts is
its degree of permesbility. In the former, the layoul is more permeable and it
encouraged through movement; whereas in the Iatter, it 15 less permeable or
impermeable, and restricts through movement. Street patiem not only seems ©
determing the shape and tvpe of an area particularly residential bayout, but most
importanthy the movements within o layvout,

Although there have been studies that investigmed how far these street
patterns influenced movement of people, there are others who looked at a
broader dimenzion, the environment, and how it relates to cnme distribution as
mentioned eatlier. Some have also examined the relutionship of the street
pattermns {or street layouis) and criume, It eppears from a study by Shu (2000) in a
form of a PhiD thesis that looked at the relationship between space and crime in
various types of mesidential layouts, a safer liyoul would be one that have
micreonnected or integrited through streets, with dwellings facing oul on o
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both sides of the strects. Shu implicated that grid-like layouts appeared o he
safer compared to tree-like layout that consists mainly cul-de-sacs and are more
hroken-up. The question is; [IF gnd-like layout appeared safer would different
variptions of grd levout (Le from pure god (o the impure grid) il work to
reduce vulnerability fo burglary™

A research investigated the distribution of burglary in & Malaysian
township that comprises mainly grid-like residentinl layout. By using space
syniax, this siudy extended the past study into how each aspects of dezign
interacted to influence burglary distribution in various gnd-like layouts,

LITERATURE REVIEW

The most influential work 1n looking at the relationship between street pattems
ard crime has heen that of Jane Jacobs (19617, who identified the characternistics
of streets that are more af risk o crome and streets that are safer. Jacobs
observed that streets in which there were more activities and more people,
strangers and residents, crime was lower. The design of these streets as
ohserved by Jecobs are more of a traditional, street-based [ grid layvout), i which
the sirangers {passers-by) acted az casual surveillance. She also noted the
arientation of buildings along these streets was onto the streets. According 1o
Jacobs, this allowed the awners of the buildings 1o set their ‘eves on the streei”.
By having the entrance of buildings onto streets, it indicated the importance of
generating intervisibility amongst buildings ajiong the streets. Whereas in parts
where there were fewer people and lesser activities, such as those with a more
suburban characieristic, she observed that crime was higher.

Contradictory 1o Jacobs is the work by Oscar Newman {1972) who also
attempted to show the relationship between crime and environment but with
conflicting explanations. Newman believed that in a nelghbourhood where the
streets are controlled and owned by residents, there is virtually very little erime.
He also explained that because the streets are private, any strngers are
considered as nbreders and are as such they are to be under constant
surveillance, Hillier and Sahbaz (2008) also reported that Mewman finds too
many people in spaces create anonymity and allows criminals (o access their
victims, which will weaken the possibility of residents to control their own
environment. A more recent study by Hillier and Shu (2000) using space syntax,
not only showed that enme 15 inflluencad by environment (spaces in resicdential
areas) they also indicated the features in urban lavouts that affected the uneven
disiribution of burglary. They looked 2t how different types of layouts and
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streets have influenced burglary rate. They found that the degree of integration
of spaces in the layouts seems fo correspond to the type of layout; the teaditional
layout has more mtegrated spaces, while the more broken-up layout has less
integrated spaces, These findings seem 1o agree with Jacobs' observation.

Hillier and Shu's study concluded with three neain points: first, crime
ferls to seck the most vulnerable tvpe of space withim an arca, Second, for an
ared to be safe, it depends on the co-presence of a group of fectors, which are
the positioning in the overall loyoul and the immediale surroundings of the
dwelling. Finally, there are factors which can reduce crime in o layoul but can
incrense it if other factors are present. (Hillier and Shu, 20000, Having
catablished the conclusions, they deduced that o safer lavout would be one that
have interconnected o integrated through streets, with dwellings facing out on
Lo both sides of the streets.

RESEARCH METHODOLAGY

Thi question: would different variations of gnid layout (i.c. from pure grid to the
impure grid) still work 0 reduce volnembility to burglary. To answer this
question, & study was conducted which investigated the spatial distribution of
burglaiy in grd-like layvouts s two-leveds; the arca and the strect. The first level
examined why there were variations in the spatial distribution of burglary
between grad-like residential fayouts, The second level was ot a finer scale,
which were the street sepments: individual dwelling and its immediate
environments. Al this second level analysis, the local factors that influence
dwellings vulnerability were investignted. Nonetheless, in this paper only the
findings of the fivst kevel analyses are presented.

Six residentil areas were selected randomly within a Local Authority
area located i the Petaling District of Selangor. These areas are of varying
degrees of gnid lavouts, from the pure gnd with mainly hocar through streets (o
the impure grds with seme cul-de-sacs. An inventory questionnaire used
congisted of five sections was designed 1o address the question. The first section
contains five guestions capturing the house profile such as tvpe of house, type
of door, locaton of house entrance, location of house in a row, and mmber of
sides of howse exposed on to the space. The second secton determiming the
availabitity of situational factors swch as alarm outside the propenty, the
presence of CCTY, occupancy of the house, gnlls on doors, grills on windows,
and form of deterrents {e.g. dogs or membership of neiphbourhood watch). The
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third section, explores the visibility of house front, which includes the quality of
visibility of the house front measured using 2 5-point Likert scale from 1 = very
poor 1o 5 = excellent, The assessment as to the degree of visahility of house
front was further established by identilving availability of features that conceal
the front, the form of features, fencing material, and fencing height. The fourth
and final sections ook at the side wnd back of the burgled house respectively.
Each of the sections determines how the side and back of the house is exposed.
ils accessibility from the side and back Inanes, as well as the availability and
forms of climbing elements that could have provided casy entry to burglars.

A total of 1228 houses were tecorded of which 380 (31%%0) were burgled
houses and 848 {69%); non-burgled houses. The burgled houses were based on
Police records between the vears 2006 1o 2008, Non-burgled houses situated on
both sides of the burgled houses (and in some cases opposite of the burgled
houses) were also selected for the inventory. The purpose was to compare and
examined why gome houszes are more vulnerable and others safer. However, the
comparison between burgled and non-burgled houses is not discussed in this
paper, The study used space syntax as a teol thal allows spaces in the grid-like
layouts to be analysed quantitatively and compared with other quantitative
variables. GIS (geographical information system) was also used to provide the
database for spatial data and also to map the precise location of burglaries.
Based on this map, the spatial concentration of burglaries was examined in
relation to the sireets in the areas. A simple statistics, regression plots and
ANOV A were used to explore the relationship between burglary rute and spatial
factors and syntactical variables using Statview statistical software,

Space syntax is a set of techniques for representing and analysing sineet
networks of cities in such a way as to bring to light underlying patterns and
siructures which influence patterns of actavity in space, most notably movement
and land use (Hillier and Sahbaz, 2008). Before the case study areas could he
analysed, an axial map {a space syntax line map) was first produced, The axaal
map of the six case study areas (Appendix 1), in which the streets or spaces
(represented as lines) in an ares, were drawn and then processed in a space
syntax software {example Axman). Axial maps when processed will produce
coloured lines from the warmer colours (red) through the cooler colours (blue),
These coloured lines indicate the integration level of spaces based on its
movement potentials. A red coloured line indicates that it is the most integrated
space and a blue line, the least integrated. The global integration level
(represented as radius x), measures each line m relation @ the whole system,
and the local integration level (represemted as radins 3), measures the
complexity of lines up to three steps away from the line. Besides the inlegration
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levels of spaces, other syntactical vanables can also cheained, These include:
eannectivity, intelligibility, and synergy. Comectivity refers to the degree of
connections of each line to anather; intelligibility is the relationship between the
global imtegeation and conmectivity that shows how well residents and visitors
are able to understand in moving in and out of an area; and synergy of a lavout
(hocal-to-global}, 15 the measure of co-presence between residents and strangers
n the area.  Burglary data of three years (2006 — 2008) provided by the
Malaysian Royal Police Force (PDRM), was mapped as dots onto axiel map.
But, in complying with the confidentinlity of the burglary data, the study areas
have been anonymised and named as Areas [, 2, 3.4, 5, and 6.

THE CASE STUDY AREAS

The cuse study arcas are located within a local auihority area in the Klang
Valley. These areas, which are socio-economically homogenous, are all laid out
it different varations of gnd, that 15 from the more pure grid w0 the lesser pure
or mmpure grid. The inherent festures of the layouls are that they generally
conslitule through, linear strects and in some areas with very few cul-de-sacs.
Houses that are mainly terraved tend to line up the streets with front of the
houses fucing onto the lecal roads and the back onto back lanes.

The roads are armanged herarchically, linking the local roads to the main
road. Although this arrangement may be common i Malaysian residential
Favouls, i some, the hicrarchical layout are more prominent than otheérs. Areas
5 and & are examples of areas with such layoui compared to the other areas,
These varied hierarchics relates to permeability of the lavouts, Areas with more
direct fccess 10 the main roads tend to be more permeable than those that have
less direct gecess and are also more hierarchizal.

In considering these features, the areas are indexed based on a d=poind
scale as folloas:

020 2 i AT 32



PLANNING MALAFSIA

veni af e Mhaveie fastirese of Pl (20023

“CRaractensiica
nf ares

A il
which is
cotirely bhased
o fioreg lingar
Ireugh stnests
willy very
rogkar ateed
blocks s mnst
perancable

Tnakisss |

AdEn ]

A layoul shisch
thmed onn
wnixed af boeg
and shoet hnear
Thremgh slreaits,
asvwell msa
miked sived
blocks,

liidees ! 2

| Amia 2

1LY dne TP




Samioaly Akwad Zeobt & Loascabiealanld? Abokeliok
The Hi |'..||'|.|||'|'-l'|'-'|l| Retean Fasvadioas |:_|"l!l.|'.||||.r.|r||n'|'| it Hlﬂ;ﬂl‘m‘ 4

A Ty o Agen
repular hlocks 1
willl Lingir
sipoes Al s
EMREEl N A
[T IR ET T

[rachex: 3

RTINS §

T r'iliﬂl:llllll...'l :

HiFT 'II-III :

H L H ] |
B semm
N L
Al
]
|

i 2003 By M 74




PEANNING WALAYSTA
Sl o e Molarpda Bucitare of Ploaeees (20020

| Area&

& B thae Afgad
ha= very fow

linzar thenugh

strces hat

ety giikile-

BIRE

ke 4

& 20 7t MO

e
B




ety Adpon’ ikl & Somerivandveili A hokelied
The Ralarbanvkip Bedvee Fadarbos of Cieid Lo aned Bk

FINDINGS
i At the area level
B, Relationship between characteristics of areas and burglary rate

At this level the variations in the spatial distnbution of burglary in residential
preas was first examined, This was done by comparing the relationship of
burglary rate with spatal chamcteristics between areas. For this purpose
burglary rate was caleulated based on the number of burglary per ¢ne theusand
(1000) houses. A duta table of six case study areas was constructed, that include
spatial pattern type, degree of conncctivity, total number of houses, breakdown
af house type, permeability index. and three-year persod burglary dats {Table 1)

The table shows kol out of the six aress, three (Areas 1. 2 ond 3 have
more than 20 burglaries per 1000 houses and the other three (Areas 4, 5 and §)
have less than 20 burglaries per 1000 houses. Why are svme areas safer with
lower burglary rate but others higher? Although, it may mitially appear that
areas with spatial characteristics indexed on a scale of | and 2 (from very
repular layout 1o less repulur) has higher burglary rate, Area 3 that is indexed on
a scale of 3 has also high burglary rate: ronically, Areas 5 and & which are also
spatially mdexed on the seale of 3, have lower burglary mtes. Similarly, the
degree of grid when visually unalysed does not appear 1o be related (o burghry
rate. Amaong three areas indexed as 4 (partinlly impure grid), Area 3 has high
Burglary rate, whereas the other two wreas (Arens 4 amd 69, lower rate, In o
regression analysis, 11 is shown that the degree of prid is moderately related to
burglary rate (Figure 1) with an r-squared of 0.451. Nonetheless the p-value in
the ANOW A table indicates that the relationship is weakly significant
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When the type of houses m the areas was next compared 10 burglary
rates, i1 appears (o indicate that greas constituting of only ferraced houses
( 100%) have lower burglary rates compared o those with mixed tvpe of houses
cxample in Areas 1, 2 and 3, where there are mixed of termvoed amd detached
howses. The study then attemapded 1o fimd if permeability index 18 caleulated,
which is the sum between the spatial pattern and seale of prid, could it he
refuted to burglary rate. Hillier und Sho (2000) have suggested tha the more
open and  permeable layout with through streets that facilitite  continuous
pedestrian and vehicle movements are less at sk to burglary than o layout
which 1z more broken-up, closed and impermeabls. Looking af the tsble o
seemys [0 implicate that only two areas (Areas 1 and 2) that have higher degree
of permeability also have high burglary rate; and areas with lower degree of
permenhility fower burglory rate (Areas 4 and 5). However, in two other areas
(Areas 3 and &) thetr permeability indices do not seem 1o relate o burglary rate
[t looks as iF permeability of the case study arcas {Melovsian residential layouts)
affecis burglary differently from that in o Westam country,

Thus, it seems o sugeest thist at the area level, only housing (vpe appears
related 1o burgloy rale, Arcas appeared o be safer if the housing fype 15
homogenous, In a study by Bowers, Johnson and Pease {2005], they found that
arcas with homogenouws howsing are less targeied by burglors compared (o areas
with heterogeneous houging. They further noted that terraced houses with two
sides exposed (front and back of housel are less at risk compared to detached
howses thal have more windows and doors {more sides exposed). These lindings
geems consistent with the findings in a study by Hilher and Shu (2000, n
which they desenbed the terraced houses as having less exposure (at least two
sides) onto the spaces provides less opportunity o burglars compared 1o
detnched houses that have four sides exposed allowing maore opportunitics o
burglars to enter a properly,

However, when regression analysis was performed, the result sugpesis 8
weak relationship between termaced howses and burglory mte with p-value that
ilicates weakly sienilicant Az peinted by Hilkier and Sho (20000, the co-
presence of a group of factors would determine the safety of an arca, which
would prove difficult ol the area level.
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Tahie |2 The dats table bedooy illusirates o sanmnary of e characeerlstics of the sls cave sudy wreins

Anta | Spanisd | menlewd | Towml oo of Fhse Typie Spatial = | Bar | Bar Rale
Pamém | grkhnes hioassis Tesraie Thatssli Caruirress

| i I 4430 035 (L) ] S0 (910 2 143 52

2 I L] 1718 ELIH4 1 T5%eH RS 50 200 ¥ i F&j

3 ] 4 Jid BewdT (79067 Vag| &30 |70 95 I il M

A i 3 432 FEITE . k n T

] L] § 4057 05T (100 & ) 1

i L 4 1521 IR T 15 11
M

|. Area: six archs that are socially homogencus, selected within one Local
Authority ared,

. Bpatial pattern: street layour indexed from | to 4 mdicating degree of through
roads in an orew; pattern | for mest regular with mainly linear through sieet
pver pallem 2 that are less regular with mmxed through roads, fo pattern 4 thot
are mainly cul-de-su0s

3, Seale of gridivess: degree of prid 1 indexed basad on the mean comnectivily

of oreas; from | for very pure grid through to 5 for impare grid

4, Toml housese: number of hames in eoch arcas

5. House type: number and percentage of each house type in each ares: Terr

feraced i ST demi-detached); Des {defuched )

6. Spatial + gridness: sum of spatal type index and degree of grd with [owest
value for highest degree of permeability and highest valoe for lowest degree
of permeability

. Bue: rumber of domestic barglary

& Bur mate: number of burgliry pet 1000 houses based on three year period

{2006 - 2008 Tor eacls area

e

e |

h. Relationship between spatial syntactic propertics and burglary rare

The study next exurmned the relationship between burglary rate and spatial
syntactic varishles of the six grid-like layouts. A visoal analysis of these
variables compared with the burglary rate appears to indicate that Area | is
most vilnerable to burglary because: it is highly integrated to the whole system
as well as to its surroundings; within the ares its streets {or spaces) are also
highly connected; and its high synergy valoe that suggests a high degree of co-
presence between residents and strangers i the area (Table 2), The less
vulnerable areas (with lower burglary rates) appear to be less mtegrated both
globally and locally; the streets are less connected, and, thus, lower synergy
value, This pattern also can be visually analysed in the axial map (Appendix 2).
in which, Area | has darker or warmer coloured lines compared to the other
areas, Apparently, the mest integrated line (darkest line) in the system borders
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north of Area | Similar dark colour lines border the sides (east and west) of this
dArci.

Regression analyses were then performed to determine the significance of
syntactic vanables, and the strength of relationship between burglary rate and
the syntactic vanables. Nevertheless, the results of the analyses showed only
radius « (global imtegration) indicates a strong relationship with burglary rate
with an r-sguared of (0713 and a povalue of 0.0346. The remaining syntactical
varthles were weakly related.

The graph (Fig. 2y shows that burglary rate 15 high ioareas in which the
layout that is highly conneeted to the whole system. The more glabally
meegrated an aren, the more valneeable it is 1 burglary.

Tahble 23 Burglary rabe Is alx cose shidy sreas compara] agaimss spatiof symiuetlc varabies
|
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Regression Sumemarny

Burglary rate/1 000 va. Rad n
Ciourt &
Mum, Mizsng a
&i 4
A Squared 713
Adjustad R Squared | 841
AMS Reaidisal 4,924

AMNOWA Tabla

Burgiary rate/1000 ve. Rad n
OF  Sum of Souares  Mean Squara  F-Value P-%alua

Regression 1 240,360 240,360 | 9.915 L
Raschual & 96.973 Ei.E-lE
Total 5 337.333

Regraasion Coafhcignts

Burglary rate/1 000 vs. Rad n

Coaffcient St Erroe Std. CesfM,  -Yalue P-Valua
Imbercepe -51.821 £3.425 -51.821 | -&212 0914
Radn ElEﬁ.‘l‘E 30.575 JB4s 3.145 034E

Figure 2: Helotloeship between barglary rade and radiis o
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€, Relationship between spatial categories and burglary rate

The study also compared the spatial categories of the layouls with burglary rate,
The prapertics considered were: 1) constitutedness of the streets, in which the
number of cntrance of houses that open to both sides of a street, A street s
recorded as constituted if there are more than 7006 of houses lining both sides of
a street with their entrance open onto the street; 2} categories of space, which
includes through cormiageway, cul-de-sae driveway, and cul-de-sac carriageway;
amd alse, intervisibility.

In u previous symtux-based study by Hillier ond Shu. il has been shown
that @ layout is safer if its streets are generally constitufed, with high
mtervisibility and mainly through carriageways. Unlike the previons sudy, the
case study arens are gnd-like layouts and as such the sireets are mainly made-up
of through camisgeways. Nevertheless, the degree of constitutedness of streets
varies. Ares 5 has the least proportion of streets thal are constituted (46.294) and
Arci 2, the most (more than 74%). But, the proportion of constiluted streets in
grid-like layouts docs mot seem o relote to burglary rate, Perhaps, the high
intervisibility of houses (low proportion of poor visibility m all areas) could
have an influence in the burglary rate. This visual analysis was confirmed when
the variables compared with burglary rate in regression analyses, showed weak
refitiwomship (p-valoe of more than 0,03), Tt has been shown that analyses at the
aren scale have partielly explained the proportion of burglary rate between
arens. With the exception of the global integration (radius #), all the other
virinbles do not explain the uneven distribution of burglary between prnd-like
areas, Thes, it was essential for the study 10 examine at a much finer scale of the
stroel level.

Talde ¥: Comparison lsetween burglary pate pee 1M howies anil spatial cadegores
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il Al the street level

It has been illustrated that burglary rate is unevenly distributed between arcas.
Although, at the arca level it has been shown that the gridness or the degree of
erid and permeability do not appear (o be related fo burglary rate, areas with
homogenous housing (terraced houses only) have lower burglary rate than areas
with heterogeneous housing. Monetheless, if burglary is mapped {Appendix 1),
it can also be seen that within cach areas burglary is also unevenly distributed
Yome spaces are more at risked than others. The question is why burglary is
unevenly distributed within an area. In answering this question, a micro anilysis
at the street level was considered. At this level, the local factors that make
dwellings vulncrable in areas were investigated. But for the purpose of this
paper, the results presented are of & comparison of burglary raie at the stree!
aale using band as the umit of analysis,

Unlike most models that look at cities based on function-first approach,
space syntux is 4 form-funetion based approach. According to Hillier and Stonor
(20100, the space syntax approach measures are configurational, in which the
relationship of cach space in & system o all others are caleulated. Thus, the
spatial element, which is the sireet segment between junctions, was sugpested a3
the main form of syntactic analysis of a city. In a residential layout. the number
of houses lining steeet segments may vary from as litle as | unit of house o
more than 50 units. Looking at that range of houses in the study areas, the study
then divided the streel segments into bands as follows:

Band I I = 12 houses

Hand 2: 13 - 24 houses
Band 3; 25 - 36 houses
Band 4: 37 - 48 houses
Band 5: more than 49 house

a, Comparisen between band and burglary rate

At this level the stedy attempted to find which band has higher burglary rate or
is less safe and which is safer. In comparing at the street scale, burglary was
calculated in each band as per 12 houses, in which the number of burglary for
each band was multiplied with 12 {houses) and the actual number of houses in
each band as the denominator (Table 4). When bands in all the areas were
compared visually 1o determine which 15 mosl vilnerable to burglary. the study
found burglary rate tend to be highest in band 1 (1 = 12 houses) in each of the
arcas with the exception for Area 1. A regression is performed to determine if
the relationship between burglary and bands in the areas (except Area 1) is

| & 203 3 by MIP



Sownieh fwmad Zooki o Sooswoafrwakenllf Al
T Reduatiomielyy Between Fortodions of Grd Lavour omd Burglar

significant. The results showed hat the relationship in five areas is statistically
significant with r-squared of 1.492 aml a p-value of <0.0001, Although it
appears to implicate that houses in band 1 are at risk, Tuble 4 also showed that
mn 2 areas (Areas | and 6}, burglary is also high in band 3, in fact highest in
B 3 for Aren |,

Why does the burglary distribution pattem differ in Area 17 The study
tested if burglary rate in this arca = related with syntactie, spatial or local
Factors af the area. When burglary rate in its entire band was correlated with all
the variables, it looks like there was a sirong relationship with connectivity {r =
0.526) Sumlarly inoa regression analysis the r-squared was also strong with a
value of (L683. But, in the ANOVA thle, the p-value was 0.0847, which i
tore than the significant value of 0,035, All the other variables do not indicate
any relationship with burglary rate m Area 1,

Tahle 4: Eurglary rale por 12 Bouses in each baml
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CONCLUSION

Grid-like layout has been a common street [ayvout in residentiol areas throughout
thig country. Although a previous study by Hillier and Shu (2000) has suggested
that grid-like layour is genetally safer compired o tree-hke layout, their study
has zlso indicated that there are spaces in the former lavout that is vulnerable o
burglary.

Following Hillier and Shu's study, this study has attempied 10 examing
o various grid-like layouts in Malaysin can be vulnerable to burglary, Upan
examination at the maero and micro scale, the Tndings of this study have shown
that layouts that we planners draw amd produce can influence burglary. When
variables in a layoul were considered independently (s shown i this study),
not all factors relate strongly to burglary, Nonetheless, the lndings of this study
has shown that at the mecro scale {arca level), global integration (radius #),
relates stromgly to burghary rate, and at the micro scale (street leveld, houses in
band | (street segments with less than 12 hewses) are move vulnerable to
burglary, It wos also sugpested thal arcas constituting of homogenous type of
houses {e.g. lermaced only} is safer than areas with heterogencous type of houses
{mix housing type). These findings seem to soggest that planners when drawing
up residential lavouts must reconsider the heranchy and connectivity of sieets,
Although accessibility is essential for the convenience of its residents, too many
{or & very permenble fayout) will have negative impact on its safety, Similarly,
having Tewer bouses along @ street segment miry also put houses at nsk of being
burgled.

This resgarch has attempted o0 examine the relationship between
burglary, urban spaces in grid-like layvout and the local conditions of lavouts in
Mataysia. Although, this paper presents partial results of the souly, suffice to
say cxamining burglary at the macro and micro scales have provided a glimpse
mto how spaces interact with burglary. By using space syntax as a tool, it his
allpwed the comparison of spaces and burglary rate, which otherwise seem
impossible, Mo doubt there are several crime studies that have been conducted
i this country, very few have actually attempied o examine at the finer scale.
In canclusion, it can be implied that the results of this study have 1o a certain
extent agree with the findings of the study carred out by Hillier and Shu,
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Appendis 1

Axial map of the study area in relation to the whole system
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Appendix 2

Axial maps of
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