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Abstract 

 

Crime is often associated with social and economic problems. However, studies also showed that 

land use factor can cause crime. In Malaysia, zoning system is used to manage and administer 

land use in urban or rural areas. This study was, therefore conducted to measure the spatial 

distance and the strength of spatial distance between land use and crime. The analysis was done 

based on motorcycle thefts within a period of three years (2012-2014) in the Federal Territory of 

Putrajaya. The overlay map and multiple buffer zone techniques in the Geographic Information 

System (GIS) application were used to determine the spatial distance of land use. Chi Square 

statistical analysis and the Eta (η) coefficient were used to see the strength of relationship 

between spatial distance of land use and crime. The results of the analysis showed that there was 

a significant and strong relationship between land use, spatial distance and motorcycle theft. The 

analysis indicated that the motorcycle theft incidences were concentrated on a very close 

distance at commercial, leisure and recreational areas, and residential areas at a distance of 

between 0m and 150m. In the context of motorcycle thefts, residential and commercial land use 

have become the generators of motorcycle assets. This situation is also an indirect driving factor 

for motorcycle thefts. It therefore follows that spatial prevention and control should be given to 

land use that generates motorcycle assets. 

 

Keywords: crime, land use, motorcycle theft, urban land use, urban spatial distance, zoning 

system  

 

 

Introduction 

 

In Malaysia, the zoning system was set up in the Local Plan (LP) and Structure Plan (SP) for an 

area, where each lot of land was gazetted for use according to the development plan. This zoning 

system is very important in land use planning and control pursuant to Section 2 of the Federal 

Territory Planning Act 1982 (Act 267) which includes land as: 

 

a. Surface, and all substances forming the Earth’s surface; 

b. All substances below the Earth’s surface; 
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c. All vegetation and other natural products, whether or not requiring periodical application of 

labour to their production, and whether on or below the Earth’s surface; 

d. All things, whether on or below the Earth’s surface, that are attached to the Earth or 

permanently fastened to anything attached to the Earth; 

e. Land covered by water; and 

f. Any estate or interest in, or right over, land. 

 

Land was also classified and gazetted to a number of uses according to the zoning system, 

including residential, commercial, and industrial, public utilities, open space, agriculture and so 

on. The nature of activity was also closely related to this predetermined land use type. For 

example, business activities are carried out on commercial land use. Section 2 of the Federal 

Territory Planning Act 1982 (Act 267) defines each type of land use as: 

 

a. Residential use: For human habitation of any land or building or part thereof including 

gardens, grounds, garages, stables, and out-houses, appertaining to such building;  

b. Commercial use: Land or building or part thereof for purposes of commerce; 

c. Industrial use: Includes the use of any land or building or part, thereof for purposes of 

industry;  

d. Public place: Includes any place, building or road which is open to the use and enjoyment of 

the public or where the public have or are permitted to have access whether on payment or 

otherwise; 

e. Open space: Any land whether enclosed or not which is laid out (or reserved for laying out) 

wholly or partly as a public garden, park, sport and recreation ground or pleasure ground or 

walk, or as a public place. 

 
 

Literature review 

 

Nowadays, new cities rise very fast especially in the suburbs. This situation is in line with the 

increased in population and demand for housing, public utilities and so on. There is nothing 

wrong with the existence of these new towns, however, several studies have linked land use with 

crime. Among these studies, land use factors have been linked to the differences in the number of 

crimes in one place (Kinney et al., 2008; Paulsen, 2012). In fact, studies have proved there was a 

relation between land use, urban form, routine and criminal activity (Suryavanshi, 2001). This 

relation shows that land use is important to form new cities. The result of a city design will affect 

daily activities, but a daily routine is an opportunity for a crime (Figure 1). 

 

 
Sources: Suryavanshi, 2001. 

 

Figure 1.  Relationship between land use and criminal opportunities 

 

Today’s urban planning emphasises more on development by using the mixed development 

concept. Mixed development is a development that combines several types of land use in one 

development, for example, a mix of residential, commercial, public utilities, infrastructure and 
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utilities. A development that uses this mixed development provides convenience to the people 

living around it. Several studies have shown that the use of these lands can prevent crime 

occurrence by reducing their distance. Studies by Jacobs (1961), Newman (1973), Browning et 

al. (2010), and Zahnow (2018) have found that mixed development was able to reduce crime 

rates. Another study by Anderson et al. (2013) found that commercial and residential mixed land 

use showed lower number of crimes as compared to commercial land use only. This was because 

mixed development yields high density land use. High density land use was also believed to 

influence criminal activities. Additionally, a study by Twinam (2017) found that high-density 

mixed development tended to be safer as high-density land use zones can enhance 

neighbourhood security by generating more road traffic, especially in commercial areas. 

However, some studies showed a contradicting result of the mixed development findings. 

The study by Nor Eeda (2006) showed that mixed development can prevent crime occurrence. 

Wilcox et al. (2004) discovered that a commercial area that was adjacent to a residential area 

would increase the crime rate. A recent study by Wo (2019) found that the effects of mixed land 

use on neighborhood crime are relatively similar to other land use and sociodemographic effects. 

In fact, studies conducted by Schneider and Kitchen (2007) showed that residential areas that 

were mixed with playgrounds were also faced with the risk of raising crime rates. This mixed 

land use also indirectly generated many activities. However, there was a study which linked 

social activities and land use. This was because activity or social environment was closely 

related to the type of land use. For example, recreational, commercial and residential land 

produces various activities. However, according to Zohreh et al. (2016) the application of the 

socio-physical approach, "park use" behaviour was influenced by several environmental 

characteristics, including physical environment, social environment, and cultural environment. 

This means that not all types of recreational land use have various activities since they are 

influenced by the above factors. 

Kinney et al. (2008) stated that land use with many activities can influence the crime rate in 

a particular area. Commercial land use was a potential for criminal activity and becomes a focus 

of crime. This was due to commercial land use which has a large number of public spaces and 

the largest number of unidentified people, so it was difficult to maintain informal social control 

(Kalantari et al., 2016; Adel et al., 2016). In fact, this study was also supported by Dong (2016) 

work which showed that neighbourhoods with more shopping centres suffer more home-

breaking crimes. At present, studies on land use associated with crime are widespread. However, 

there is a paucity of research on land use and crime relation measurement and the measurement 

of land use spatial distance that focuses on crime. This paper therefore measures the 

concentration of crime according to land use space distance and measures the strength of land 

use and crime spatial distance. 

 

Urban space concepts 

 

Space plays a very important role in urban areas because it connects allplaces within the city. In 

geography, place and location are defined as locations that are positioned in space (i.e. where 

something is). Whereas, places refer to roads, angles, parks, neighbourhoods, cities, countries 

and so on. A place has material existence, either as a built environment or natural environment 

(Vilalta, 2013). This is further emphasised by Gregory (2003), who argued that a place is a 

particular part of a space that is occupied by organisms or has physical features. In urban studies, 

space is defined as all types of space among buildings within a city, and other places are 
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considered as urban spaces (Krier, 1979). The definition given by Jiang (1998), and Jiang and 

Liu (2009) divides urban environment into two, namely closed spaces and open spaces. Closed 

spaces are space entities, such as buildings, plots, and street blocks, while open spaces are spaces 

among the enclosed space (Figure 2). The open space of a city forms a connecting section, 

allowing people to travel in urban areas. As such, urban space is greatly influenced by the 

physical and human activities. 

 

 

 
   Sources: Jiang, 1998. 

 

Figure 2.  Closed space and open space 

 

 

Methods and study area 

  

The mixed method of combining quantitative and qualitative analyses were used in this study. 

Secondary data for the quantitative analysis were obtained from the Criminal Investigation 

Department at Bukit Aman Police Headquarters, Malaysia for three years from 2012 to 2014 in 

the form of excel spreadsheets. This study focused on motocycle thefts. Information, such as the 

address of the scene, boundary of the police station, location/scene, date and time of incident, 

were obtained. Meanwhile, data and information on land use such as precinct boundary, land use 

size and road layout in the form of shapefile (shp) were obtained from the Department of 

Information Technology, Putrajaya Corporation. The observation method for qualitative analysis 

was carried out after quantitative analysis is completed. Based on the findings, the study’s 

observation was focused on spatial only. Several environmental features and areas that were 

addressed during the observation were identified by opportunities, adjacent land use, police 

control systems, legal enforcement restrictions, and design safety quality. Entry and exit routes 

for the areas were also noted. The primary data outcome was very important to further quantify 

the quantitative data analysis. 

The area selected for this research was in the Federal Territory of Putrajaya. The Federal 

Territory of Putrajaya has a total area of 4,931 hectares. A total of 3,184.7 hectares (65%) of land 

was developed. On the other hand, there are 1,746.29 hectares still developing (Putrajaya 

Structure Plan 2025). The town planning in Putrajaya has divided Putrajaya into 20 precincts, 

covering Core Island (covering Precints 1, 2, 3 and 4), while other precints in Putrajaya are 

peripherals (Figure 3). 
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Figure 3.  Map of Peninsular Malaysia and Map of Federal Territory of Putrajaya 

 

 

    Sources: Perbadanan Putrajaya, n.d. 

 

Figure 4.  Land use in Putrajaya Federal Territory 

 

The Federal Territory of Putrajaya is a new city and serves as the administrative centre for 

Malaysia. It has a more organised and comprehensive city planning scheme. The establishment 

of the Federal Territory of Putrajaya is intended to replace the Federal Territory of Kuala 

Lumpur (King, 2008). The land use in the Federal Territory of Putrajaya is divided into 

residential, commercial, industrial, governmental, leisure and recreational areas, infrastructure 

and utilities, public utilities and roads. Overall, the land use and recreation areas are the highest 

(49% /1455.69 hectares) land use, followed by road (17% /665.93 hectares), infrastructure and 

utilities (12 % /362.22 hectares) and land use for residential (9% /281.06 hectares) (Putrajaya 

Structure Plan 2025) (Figure 4). The selection of this study area was based on completed data 

https://doi.org/10.17576/geo-2019-1502-08


GEOGRAFIA OnlineTM Malaysian Journal of Society and Space 15 issue 2 (102-116)  

© 2019, e-ISSN 2682-7727  https://doi.org/10.17576/geo-2019-1502-08   107 

requirements and no changes in the land use status. This was because the study involved the 

period from 2012 to 2014. The data can also help to analyse the process and directly generate 

research findings that can help Putrajaya in preventing motorcycle thefts. 
 

Develop Geographic Information System (GIS) database  

 

This research database was built by using Geographical Information System (GIS) application. 

GIS is a computerised database management system for storing, retrieving, analysing and 

displaying spatial data or information data defined by location (Worboys & Duckham, 2004; 

Boba, 2005; Nasir, 2010; Chang, 2014). This study used the ArcMap software in ArcGIS 

Version 10.0 to develop the database. 

The database design in this study was divided into spatial data and non-spatial data. Spatial 

data is the way GIS presents an object or location on the surface of the Earth (Nasir Nayan, 

2010). Spatial data refers to the data displayed in the form of a map with titles, legends, scales 

and other elements in regard to geographic information for map readers. Meanwhile, non-spatial 

data refers to variables that describe spatial information. This data is stored inside ArcGIS by 

using ArcMap Version 10 through data entry and editing. Then non-spatial data is stored and 

presented in the form of tables or attributes. Generally, the process for developing a database in 

the GIS application for this study is shown in Figure 5; 

 
 

 

 

 

Figure 5.  Database design in Geographic Information System  

 

Crime mapping 

 

Crime mapping needs to be done prior to analysis. Data for motorcycle thefts mapping was 

divided into two spatial and non-spatial data. Spatial data for motorcycle thefts was the data 

displayed above the map, which referred to the location/scene. This form of spatial data was 

represented by a point form and stored in shapefile (shp) format, whereas, non-spatial data was 

data, such as incident address information, location/event, date of occurrence, time and 

coordinates of X and Y. All non-spatial data were stored in the form of attributes or tables. 

Map overlay techniques were used to produce crime mapping, i.e. overlay between crime 

points and polygons for land use. There are two layers of spatial data used to generate this 

motorcycle theft mapping. The first layer was spatial data on land use in the Federal Territory of 

Putrajaya. The second layer was a crime point. This overlay technique produces criminal 

mapping of the 2012’s motorcycle thefts until 2014 (Figure 6). Meanwhile, selection by attribute 

technique was used to isolate motorcyle thefts against time. This study divided the time of crime 

into two, nighttime and daytime. 
 

 

Data entry 

 Spatial data 

 Non spatial data 

ArcGIS 10.0 

(ArcMap 10) 

Geographic 

Information System 

(GIS) 
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Figure 6.  Mapping of motorcycle thefts in the Federal Territory of Putrajaya 

 

Data analysis technique 

 

a. Multiple buffering 

 

The main data in this analysis was land use. The data form used in this analysis was data in the 

form of shapefile from the Department of Information Technology, Putrajaya Corporation. This 

study involved several types of land use. However, the use of infrastructure and utility land was 

not considered in this study. Utilisation of infrastructure and utilities represents 11 percent of 

total land use in Putrajaya, but it does not involve the use of a large space. An example is the 

drainage system, and so, there were only six types of land use analysed in this study, namely 

residential, commercial, services, community facilities, open space and government institutions. 

However, the use of land for commercial, industrial and public use has less land use than 

infrastructure and utilities, but the land has daily activities and greater land use polygons than 

infrastructure and utilities. 

According to McCord and Ratcliffe (2009), there were no radius guidelines appropriate for 

use in land use and crime research. However, some previous researchers have used some radius 

in reviewing crime and land use (Table 1). Therefore, this study used a radius of 150m to 

1,350m, there were 10 radii, corresponding to the land use in Putrajaya (Figure 7). A total of 10 

radii were used since it was found that no crime was recorded after a distance of 1,350 m. Zero 

value will affect relation analysis and to avoid this from happening the study hadto limit the 

radius to only 10. 
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Table 1.  Summary of criminal analysis of crime and land use 

 

 Radius Sources 

Land use 

150 meters Twinam (2015) 

50 meters (Multiple Buffering) 
Akpinar (2005) 

Dutkowska & Leitner (2017) 

 

Multiple buffering techniques were used in this analysis. This technique began with the use 

of point-to-point measurements, measuring the distance between the point of crime and centroid 

land use. Centroid land use is derived from polygons. The calculate geometry method was used 

to obtain the coordinate of centroid X and centroid Y values for each lot of land use. Selection by 

location technique was used to obtain the number of crimes in each radius. The use of selected 

features in selection by location was used in choosing a radius, for example, a radius of 150 m. 

The same technique was repeated for theft of motorcycles by time (day and night). As a result of 

this technique the number of crimes for each radius was obtained. 

 

 
 

Figure 7.  Multiple buffer zone for land use lot 

 

b. Chi-square analysis technique 

 

Chi-square test for independence was used in the analysis of relations between two variables in a 

nominal scale (data that can be categorised into separate groups) (Chua, 2006; Ghazali & Sufean, 

2016). This study used two variable categories, i.e. interval and nominal variables. However, the 

nominal data used were in the form of categories. Meanwhile, the interval variable in this study 

was the radius of the double buffer zone for distance (Table 2). 
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Table 2.  Spatial variable land use 

 

 Interval variable Nominal variable (Category) 

Land use 
Radius distance 

0 to 150 meters (10 radius) 

1. Industry 

2. Government Institutions 

3. Public facility 

4. Commercials 

5. Residential 

6. Open space and recreational 

 

Chi-square test analysis was also used to see the strength of relationship between the two 

variables, i.e. by using the Eta (η) coefficient value (Jacobsen, 2016). Eta (η) coefficient value 

was used to measure relations between ratio variables or intervals and nominal variables. The 

value of the Eta (η) coefficient is selected, when there are two variables, i.e. the interval and the 

nominal (category). Category variables must be encoded with numbers. In this study, category 

variables were the number of crimes in each land use lot by distance of spatial radius. Eta (η) 

was measured starting from the zero-value, indicating no relation. Meanwhile, the value of Eta 

(η) that approaches one shows a very strong relationship. 

 

 

Results and discussion 

 

The value of χ ^ 2 (DK = 45, N = 2190) = 2628.27 was the result of the Chi-Square test analysis 

between the spatial distance variable radius motorcycle thefts with the type of land use. The 

result of this analysis showed that there was a significant relationship at the one % level between 

the variables. The resulting value (η) = 0.797 indicated that there was a strong relation between 

the spatial distance radius of motorcycle theft and land use (Table 3). This showed that the 

spatial distance radius of land use was one of the factors that influenced motorcycle thefts in 

Putrajaya. 

Based on the spatial distance radius, land use for the industry showed no motorcycle theft 

incident that occurred at a spatial distance radius between 0m to 150m. However, crime began 

after the spatial distance radius between 150m and above. This condition is due to industrial type 

i.e industrial in the service category and low density. There was a difference of spatial distance 

radius with a high number of motorcycle thefts for each type of land use. Land use for public 

facility and commercial showed the highest concentration of motorcycle thefts that occurred at 

spatial distance radius between 150m to 300m, government institutions (450m to 600m). On the 

other hand, land use for residential and open space / recreation was at a spatial distance radius of 

between 0m to 150m (Table 4). This situation may be influenced by the generator factor or the 

number of motorcycles produced for the land use (Ibrahim, 1990). For example, the residential 

land use was a generator centre for motorcycles, with most motorcycles owned by residents. 

The observation results found that there were several open spaces in Putrajaya, which were 

used as parking lots for cars and motorcycles, such as those found in Precinct 2 and Precinct 3. 

The open spaces were under surveillance and away from the public. Based on the theory by 

Newman (1996), natural surveillance is important as it involves designing a physical space in a 

way that allows people to observe the behaviour of friends and strangers. Jacobs (1961) 

suggested that "more eyes on the street" was an approach to reduce the chances of crime. 

Meanwhile, observations for residential land use found that high-density residential dwellers 
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suffer from shortage of motorcycle parking spaces so much so that there were motorcycle owners 

who parked their motorcycles at the front porch and under trees. According to Newman (1996), 

and his theory of Defensible Space, the front of a building and bottom of a tree are included in 

the public space category that will invite many strangers. This causes security in this space to be 

quite difficult to manage. 

 
Table 3.  Statistic values and Eta (η) 

 

Type of 

crime 
Overall Day Night 

Motocycle 

theft 

(Df = 45, N = 2190) = 2628.27 

(η) = 0.797 

(Df = 45, N = 1047) = 1133.77 

(η) = 0.764 

(Df = 45, N = 1143) = 1565.11 

(η) = 0.833 

Note:  (Degree of freedom, number of cases) =  statistics. 

significant at one per cent level 

 

Table 4.  Cross table for spatial distance radius of land use and motorcycle thefts in the Federal Territory of 

Putrajaya 

 

Spatial distance 

Radius, D in 

meters 

Land use 

Industry 

(%) 

Public 

facility (%) 

Government 

Institutions 

(%) 

Commercials 

(%) 

Open space 

and 

recreational 

(%) 

Residential 

(%) 

D ≤ 150 - 62 (15.0) 27 (7.0) 136 (33.0) 346 (85.0) 317 (78.0) 

150 ˂ D ≤ 300 2 (1.0) 229 (56.0) 35 (9.0) 147 (36.0) 61 (15.0) 28 (7.0) 

300 ˂ D ≤ 450 15 (10.0) 72 (18.0) 84 (21.0) 85 (21.0) - 43 (11.0) 

450 ˂ D ≤ 600 9 (6.0) 28 (7.0) 120 (29.0) 36 (9.0) - 13 (3.0) 

600 ˂ D ≤ 750 24 (15.0) 15 (4.0) 75 (18.0) 3 (1.0) - 4 (1.0) 

750 ˂ D ≤ 900 16 (10.0) 1 (0) 36 (9.0) - - 2 (1.0) 

 900 ˂ D ≤ 1050 19 (12.0) - 26 (6.0) - - - 

1050 ˂ D ≤ 1200 32 (21.0) - 3 (1.0) - - - 

1200 ˂ D ≤ 1350 19 (12.0) - 1 (0) - - - 

1350 ˂ D ≤ 1500 19 (12.0) - - - - - 

 

The result of Chi-square analysis between spatial distance radius motorcycle thefts by time 

showed that the value of χ2 (DK = 45, N = 1143) = 1565.11 was obtained at nighttime, and the 

value of χ2 (DK = 45, N = 1047) = 1133.77 during the daytime. Both showed significant 

relations at the 1% level. It was found that the value of the Eta (η) coefficient was higher at 

nighttime as compared to daytime, i.e. the value (η) = 0.833 (nighttime) and the value (η) = 

0.764 (daytime). Both indicated that there was a strong relation with the spatial distance between 

motorcycle theft crimes and land use. Observation found that most high-density housing makes 

the rear of buildings as parkings for motorcycles. This allows the shadow of building to act as 

one of the factors that protect the occurrence of motorcycle thefts during night and day (Newman 

& Frank, 1982; Newman, 1996; Ratti, 2004; Townsley et al., 2013). Other factors that help 

motorcycle thefts are nighttime darkness and loneliness (Atkins et al., 1991; Boomsma & Steg, 

2014). 
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Figure 8.  The graph for spatial distance radius of land use and motorcycle thefts by time of occurrence in the 

Federal Territory of Putrajaya 

 

A comparison between motorcycle thefts at nighttime and daytime showed that there was a 

distinction between spatial distance radius by land use type. Commercial land use showed that 

there was a difference of motorcycle theft focused for spatial distance radius at nighttime and 

daytime spatial distance radius between 0m and 150m for motorcycle thefts during the daytime, 

while spatial distance radius between 150m to 300m for motorcycle thefts at nighttime. The 

observations result found that most motorcycles were not parked at premises that were provided 

in commercial areas, for example, an indoor parking space that is provided by shopping malls. 

Most motorcycle owners park their motorcycles at the pedestrian front of a commercial building. 

This condition provides an opportunity for motorcycle thefts due to lack of supervision. Even 

this space is sheltered behind the trees. On the contrary, land use for industries, public facilities, 

government institutions, open space and recreation as well as residential areas showed the same 

concentrations for spatial distance for motorcycle thefts at nightime and daytime. It can be 

summarised that spatial distance radius for industrial land use (1050m to 1200m), public 

facilities (150m to 300m), government institutions (450m to 600m), open space and recreations 

(0m to 150m) (Figure 8).  

The difference in the total of motorcycle thefts during the nighttime and daytime for land 

use of government institutions was influenced by the daily routine of the people who work as 

civil servants. This situation generates a high number of motorcycles in government land use. 

The motorcycles are not just owned by civil servants, but they are also public properties that 

come in contact with government departments. However, at night the motorcycle thefts 

decreased because the civil servants have returned home (Cohen & Felson, 1979). This situation 

is in contrast to the situation at government institution buildings where there are many 

motorcycles near government institutions during daytime but decreases at nighttime. On the 

other hand, these motorcycles are nearer to residential areas at nighttime; thus, increases the 

number of motorcycles in residential land use. The space has become the focus of criminals since 

it is a less protected space, covered, and dark (at night) (Newman & Frank, 1982; Newman, 

1996; Ratti, 2004; Townsley et al., 2013). 

Theoretically, it is necessary to integrate commercial land use with residences to increase 

street activities and impact on increased natural surveillance (Jacobs, 1961). The main purpose of 
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this mixed land use is to increase the number of movements and indirectly increase the level of 

public surveillance through the 'eyes on the street' approach (Jacobs, 1961). In fact, previous 

studies conducted by Jacobs (1961); Newman (1973); Browning et al. (2010) had also pointed 

out that mixed land use was capable of reducing crime rates. In fact, the implementation of this 

mixed land use zone facilitates the residents as the facilities provided are located near residential 

areas that can save time and transport costs. Nevertheless, not all mixed land use can help to 

prevent crime. The findings showed that retail outlets, restaurants and offices have a positive role 

in improving security in residential areas. These findings showed that mixed land use between 

commercial and residential land is dependent on commercial types, and not all commercial land 

use increases crime (Dong, 2016). The study found that increased mobility was particularly 

appropriate for crimes, involving large assets, such as motorcycles, cars, homes and buildings. 

The results of the analysis also found that high human mobility can prevent motorcycle thefts by 

acting as natural observers. 

 

 

Conclusion 

 

The findings showed that spatial differentiation in land use has become one of the factors that 

contribute to motorcycle thefts in the Federal Territory of Putrajaya. In fact, this study proved 

that the spatial relation between land use and motorcycle theft crimes existed through metric 

measurements. Therefore, the outcome of this study was mainly focused on spatial motorcycle 

theft and can help the police, local authorities, PLANMalaysia, as well as relevant agencies, such 

as the Malaysian Crime Prevention Foundation (MCPF), including the private sector to work 

together, to set high targets for crime reduction. Prevention and control measures can be made on 

spatial focus on motorcycle thefts by land use type. Consideration should also be given to land 

use that generates motorcycle assets to ensure that adequate parking spaces areprovided and be 

placed in publicly accessible areas. This condition can be primarily controlled before obtaining a 

Planning Permission (PP) approval under Section 19 (1) of the Town and Country Planning Act 

1976 (Act 172) and application for layout plans approval under the Road, Drainage, and Building 

Act 1974 (Act 133). This studyalso contributes in developing a theoretical framework that can be 

applied for future research, especially that relates to spatial factors for land use and crime.  

The data and study scope need to be expanded and further refined for future research as 

there are several aspects to be considered. Firstly, it is necessary to obtain the completed building 

data for each land lot in accordance to the study duration. This is to ensure that the analysis is 

based on the actual situation that involves human activities. Secondly, more detailed studies can 

also be done by considering the types of building, such as schools, hotels, retail outlets, shopping 

malls and others (Dutkowska & Leitner, 2017). Meanwhile, the residence can also be further 

detailed by residential types, such as detached houses, condominiums, semi-detached houses, 

terraces, flats, and apartments. Hourly surveys can also be conducted to see the relation between 

land use and crime against time (Matijosaitiene et al., 2018). Thesestudies would be more 

significant and interesting with more detailed analyses. 
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