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ABSTRACT 

 

 

 

Recently, the dependency on private vehicles rising rapidly almost around the 

world. This issue arising from the rapid growth of development as well as 

population. The possession of a driving license easily also contributes to the increase 

in vehicle ownership, thus, increasing reliance on private vehicles. At the same time, 

the highest frequency in auto mobility related to travel demands and existing street 

pattern. In response to enhance sustainable mobility and active lifestyle, this research 

is conducted to analyse the relationship between street pattern and neighbourhood 

travel characteristics. This research is carried out in 13 large residential areas in 

Johor Bahru that have total size more than 1000 acres which are categorised by the 

year built of neighbourhoods. This study used Descriptive Statistics and Independent 

Sample T-Test in analysing the street pattern and travel characteristics. The type of 

street pattern, land use, street pattern measures and street network density of each 

neighbourhoods are identified using ArcGIS 10.2 while observation surveys are 

conducted to collect travel characteristics data within the study area. The results 

indicate that old neighbourhoods are better in street connectivity and accessibility 

compared to new neighbourhoods. This research also indicates that new 

neighbourhoods have a higher dependency on automobile trips due to highest travel 

time and travel expenses. There are several suggestions that can be implemented in 

addressing the issues includes encourage mixed-use development, enforcement of 

planning codes, establishing policies on private vehicle ownership and improve the 

existing alternative travel facilities. 
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ABSTRAK 

 

 

 

Sejak kebelakangan ini, kebergantungan terhadap kenderaan persendirian 

meningkat dengan pesat hampir di seluruh dunia. Isu ini berpunca dari pertumbuhan 

pembangunan dan penduduk yang pesat. Pemilikan lesen memandu dengan mudah 

juga menyumbang kepada peningkatan pemilikan kenderaan persendirian sekali gus 

meningkatkan kebergantungan terhadap kenderaan persendirian. Pada masa yang 

sama, kekerapan yang tinggi dalam perjalanan menggunakan kenderaan bermotor 

berkait rapat dengan permintaan perjalanan dan reka bentuk jalan yang sedia ada. 

Sebagai maklum balas terhadap galakan kemampanan pengangkutan, kajian ini 

dijalankan untuk menganalisis hubungan antara corak jalan dan ciri-ciri perjalanan di 

kawasan perumahan. Kajian ini dijalankan di 13 kawasan perumahan yang besar di 

Johor Bahru yang mempunyai jumlah keluasan melebihi 1000 ekar di mana ia 

dikategorikan mengikut tahun kawasan perumahan dibina. Kajian ini menggunakan 

Statistik Deskriptif dan Independent Sample T-Test dalam menganalisis corak jalan 

dan ciri-ciri perjalanan. Jenis corak jalan, guna tanah, ukuran bagi corak jalan dan 

ketumpatan rangkaian jalan bagi setiap kawasan perumahan telah dikenal pasti 

menggunakan ArcGIS 10.2 manakala kaji selidik pemerhatian telah dijalankan untuk 

mengumpul data ciri-ciri perjalanan dalam kawasan kajian. Hasil kajian 

menunjukkan bahawa kawasan perumahan lama lebih baik dalam kesinambungan 

dan kebolehcapaian jalan berbanding dengan kawasan perumahan baru. Kajian ini 

juga menunjukkan bahawa kawasan perumahan baru mempunyai kebergantungan 

yang lebih tinggi terhadap perjalanan menggunakan kenderaan bermotor ekoran 

masa dan kos perjalanan yang tinggi. Terdapat beberapa cadangan yang boleh 

dilaksanakan dalam menangani isu tersebut termasuk menggalakkan pembangunan 

bercampur, penguatkuasaan kod perancangan, mewujudkan dasar berkaitan 

pemilikan kenderaan persendirian dan meningkatkan kemudahan perjalanan 

alternatif yang sedia ada. 
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CHAPTER 1 

 

 

 

INTRODUCTION 

 

 

 

1.1 Research Background 

 

In promoting sustainable mobility, dependence on private vehicle must be 

minimized and convert to use public transport or active transport such as walking and 

cycling as main mode. Urban designers and planners should give priority to the 

interests of vulnerable and public transport users. Recently, there are several studies 

related to street pattern and travel characteristics. Nevertheless, it is insufficient to 

encourage people to walk and cycle as well as reduce dependency on motorized 

vehicles especially private vehicles. The results obtained from previous studies 

involving street pattern indicators are still questionable because their study is based 

on data obtained in the selected neighbourhood or country. Data are changing 

according to the selected neighbourhood which is compatible with the analysis 

carried out in the area.  Thus, the impact of street pattern on travel characteristics in 

other neighbourhood or country is still problematic. Due to a limited range of street 

pattern indicators on previous studies, there is a requirement to identify the 

relationship between street pattern and neighbourhood travel characteristics. This 

study seeks to design a better street pattern in order to enhance sustainable mobility 

and active lifestyle.  

 

There is a requirement to understand the street pattern indicators as street 

pattern is a key element that influence travel behaviours such as socio-demographic, 

built environment and travel factors (Chan et al, 2016). An understanding of the 

street pattern indicators will lead to an understanding of connectivity, safety and 

accessibility. Street pattern indicators used in this study are housing density, point of 
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intersection, shape of block or size of block, nodes per blocks and length of road 

which is street density. These indicators are main factors that influence sustainable 

mobility. The travel characteristics that present in this research are vehicle 

ownership, main mode of transportation, travel expenses, time travel and level 

satisfaction of public transportation, walking facilities and cycling facilities. In order 

to make this research more interesting, perspective of land use characteristics such as 

land use type, layout of development and year built of neighbourhood also included. 

This research presents street pattern indicators based on current literature that 

consider sustainable travel.  

 

Mixed use built form and high connectivity of street network design should 

be planned in all neighbourhoods to create sustainable commuting trips. This also 

helps to change the transport-related physical activity of inhabitants in Johor Bahru 

neighbourhood into an active lifestyle which is more depending on the active 

transportation. Noraini Anor et al, (2012) stated that travel behaviour is very 

important before implementing and enforcing new planning codes or new policy in 

order to achieve sustainable development whereas it can affect the life of residents. 

Norhafizah et al, (2015) add that street pattern, availability of walking facilities and 

type of land use may affect the travel distance as well as travel behaviour. This 

research indicates that street pattern indicators associated with the travel 

characteristics produced by residents in different residential areas in Johor Bahru. 

There are some measures that not included in previous studies to evaluate 

neighbourhood street patterns on a detailed scale. Therefore, this research use a 

better statistical method which is a measure to evaluate street connectivity and travel 

patterns at neighbourhood streets. In order to analyse the evolution of travel 

characteristics and street pattern, Independent Sample T-tests is used. 

 

Most of the researcher compares the street patterns with the density of their 

study area. Only a few of them compare with year built of neighbourhoods. Rafee et 

al (2012) indicates that travel trips and vehicular kilometre travelled (VKT) will 

increase with the increase of age of the neighbourhoods. Therefore, this study 

compared the street connectivity with year built of neighbourhoods within different 

residential areas to identify the street pattern. Five types of street patterns are used in 



3 

 

measuring the road network in Johor Bahru neighborhood in order to compare with 

travel patterns of residents in Johor Bahru which are grid-iron (Dillon Consulting 

Limited 2010), warped parallel, loops and lollipops (Moeinaddini et al, 2014), 

fragmented parallel, and lollipops on a stick (Grammenos et al, 2002; Goix and Huet 

2012). This types can identify the quality of existing street network and can be used 

to propose improvements to existing urban streets in Johor Bahru as well as 

promoting sustainable transportation. Besides, different types of street pattern have 

different number of intersection points. Street pattern with many distributor or cul-

de-sac may cause difficulty to pedestrian arrive their destination with a short time 

due to low linkages (Nor Haslina et al, 2014). Since this study tries to serve the 

requirements of pedestrians, cyclists, and public transport users specifically 

vulnerable users whether old, young or disabled, designers have room to implement a 

high standard of urban streets for active users at neighbourhood level. 

 

 

 

1.2 Problem Statement 

 

Transport Statistics of Malaysia 2010 stated that there are 20,188,565 total of 

motor vehicles ownership in Malaysia include motorcycle, motorcar, bus, taxi, hire 

and drive car, goods vehicle and others (Ministry of Transport Malaysia, 2010). This 

number increases by 4,912,627 in five years from 2010 until 2014 as shown in Table 

1.1. There is a correlation between the motor vehicles ownership with the rapid 

growth of development as well as population (Guerra, 2014; Schafer and Victor 

,2000; Sperling and Claussen, 2004; Sperling and Claussen, 2002; Leibling 2008). 

Malaysia is no exception. High rate of motor vehicles ownership is arising from the 

possession of a driving licence (Leibling, 2008), and economic development (Sharma 

et al, 2011; Dargay et al, 2007).  A higher private vehicle ownership will lead to a 

higher travel trips as well as VKT (Rafee et al, 2012). 

 

Table 1.2 shows that about 1,281,936 new registered of motor vehicles has 

been issued in 2014 compared to 1,158,072 in 2010 by Commercial Vehicle 

Licensing Board (CVLB) from 2010 until 2014 (Road Transport Department 2010-

2014). Having a driving license at a young age is very important in order to travel to 
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work place, institutional and market but is it necessary to have a driving license 

while there are many public transports? This case is related to travel demands and 

existing street pattern. Moeinaddini et al. (2012) found that street pattern indicators 

affecting the travel characteristics such as travel mode choice.  

 

Table 1.1 : Total motor vehicles by type and year in Malaysia 

Year Motorcycle Car Bus Taxi Hire 

& 

Drive 

Car 

Goods 

Vehicle 

Others Total 

2010 9,441,907 9,114,920 69,149 84,661 18,300 966,177 493,451 20,188,565 

2011 9,985,308 9,721,447 71,784 90,020 19,194 997,649 515,867 21,401,269 

2012 10,589,818 10,354,678 73,536 93,040 19,296 1,032,004 539,849 22,702,221 

2013 11,087,878 10,535,575 62,784 99,921 53,954 1,116,167 862,977 23,819,256 

2014 11,629,265 11,199,910 65,044 105,68

9 

58,945 1,159,872 882,467 25,101,192 

Source : Road Transport Department, as cited from Ministry of Transport (2010-

2014) 

 

Table 1.2 : New registered motor vehicles by type and year, Malaysia 

Year Motorcycle Car Bus Taxi Hire 

& 

Drive 

Car 

Goods 

Vehicle 

Others Total 

2010 498,041 585,304 2,067 5,026 3,277 40,887 23,470 1,158,072 

2011 542,308 594,610, 2,405 4,947 3,568 39,718 24,443 1,211,999 

2012 609,596 628,239 1,440 4,187 2,127 40,742 25,418 1,311,749 

2013 528,608 583,060 1,833 3,861 3,904 40,765 40,743 1,202,674 

2014 541,387 664,335 - - - 43,705 19,490 1,281,936 

Source : Road Transport Department, as cited by Ministry of Transport Malaysia 

(2010-2014) 

 

Dependence in private motor vehicles become a threat for many cities 

especially cities in developing countries. It causes substantial detrimental impact on 

the environment, economic, social and health (Sperling and Claussen, 2002; 
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Massachusetts Institute of Technology (MIT) and Charles River Associates 

Incorporated, 2001). The concentration of motor vehicle growth rate in India 

contaminate the environment by emission of CO, unburned HC, Pb, NO2 and 

suspended particulate matter from automobile exhaust (Sharma et al 2011). Chuen et 

al (2014) stated that the growing demand for mobility in accordance with the rapid 

growth of the country’s development led to congestion and consequently increases 

the carbon emission. The reduction of traffic congestion indirectly reducing the 

hazardous gas emission from motor vehicles and thus minimizing the air pollution 

which is the root cause of health problems such as asthma (Bugliarello et al 1996; 

Gakenheimer et al 1996).  

 

  Nowadays, most countries are experiencing process of urbanization and 

urban growth which caused by several factors includes migration and increasing of 

natural population (Cohen, 2006). The expansion of land use in urban area led to a 

crisis of urban sprawl and thus contribute to many problems (Bekele, 2005) 

especially on street pattern and travel characteristics. Due to the separation of 

residential area from the urban centre, private car ownership grow rapidly (European 

Environment Agency, 2006). Bekele (2005) analyse that there is high correlation 

between travel by automobiles and living outside city centres as shown in Figure 

1.1. This figure shows that how private motor vehicles compliment with living at the 

edge of cities. Most people prefer to living in suburb because of high density of 

population and excessive land consumption in the city centre. As private car 

ownership increasing, more roads are needed to accommodate the volume of motor 

vehicles on the road. Eventually, the roads itself become a threat to the city and 

community particularly for example the roads are built to serve the automobiles. 
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Figure 1.1 Relationship between private vehicles and sprawl (Bekele, 2005) 

 

People desire automobiles to enable them travel from their homes to work 

place, shop, hospital, school or visit friends and relatives. Business also requires 

automobile to access them to their sources of raw materials, markets and employees 

(Massachusetts Institute of Technology (MIT) and Charles River Associates 

Incorporated, 2001). Distance have separates them to their destination which have 

change their travel behaviour. Although new public transport technologies grew 

rapidly during this Twentieth Century (Litman, 2015) including rapid bus, bullet 

train and others, but trend of choosing public transport as main mode is still low 

because of some factors that affect travel demands. According to study by Litman 

(2015), there are four aspects of factors affecting travel demands such as economic 

factors of productivity, incomes and prices, quality of available transport options, 

land use factors and emerging social patterns and preferences. Therefore, land-use 

planning and sustainable travel may resolve the problems related to dependence on 

private motor vehicles. 

 

 In terms of land-use planning for sustainable mobility, street connectivity and 

accessibility between housing area and other destinations must be improved as well 

as deliver advantages to human well-being (Massachusetts Institute of Technology 
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(MIT) and Charles River Associates Incorporated 2001). Street patterns play an 

important role in terms of accessibility and connectivity. According to studies done 

by Sapawi and Said (2012), accessibility includes pattern of street network, variety 

and proximity of activities, connectivity between uses, mix land use, physical barrier, 

walking related infrastructure, distance to destination, clustered development pattern, 

and sufficient width of sidewalk. There are four categories of street patterns which 

are grid-iron, warped parallel, loops and lollipops and mixed patterns (Moeinaddini 

et al, 2014).  

 

 

 

1.3 Research Questions 

 

This research is seeking answers to the following questions:  

 

i. How can the street pattern indicators in Johor Bahru neighbourhoods be 

analysed? 

ii. What are the travel characteristics in Johor Bahru neighbourhoods? 

iii. What is the significant differences between street pattern indicators in old 

and new neighbourhoods? 

iv. What is the significant differences between travel characteristics in old 

and new neighbourhoods? 

 

 

 

1.4 Research Objectives 

 

The objectives of this research are: 

 

i. To analyse the street pattern indicators in different neighbourhoods. 

ii. To identify travel characteristics in different neighbourhoods. 

iii. To find the significant differences between street pattern indicators in old 

and new neighbourhood. 
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iv. To find the significant differences between travel characteristics in old 

and new neighbourhood. 

 

 

 

1.5 Scope of the Research 

 

The scopes of the research are: 

 

i. To evaluate the neighbourhoods’ street connectivity in different year 

built of neighbourhoods. 

 

The first phase in this research is to create evaluation on street connectivity. 

This research includes evaluation of accessibility and street network design. 

The things that encompass the evaluation of street connectivity including the 

street pattern indicators, land use composition, acreages of residential and 

year built of neighbourhood. These aspects will be analysing according to 

different year built of neighbourhood which are old neighbourhoods and new 

neighbourhoods. This research influence the sustainable mobility at 

neighbourhood level.  

 

ii. To study the mobility pattern of residents in different 

neighbourhoods. 

 

This research is identified the travel characteristics that influence the mobility 

of respondents. There are thirteen neighbourhoods in Johor Bahru that 

observed in this study. The selected neighbourhoods are elected by area that 

have more than 1000 acres. Face-to-face interviewed were conducted among 

1300 respondents in the neighbourhoods which are 100 respondents per 

neighbourhood to identify the travel characteristics. It takes about one year to 

complete the survey questionnaire. These respondents are categorized 

according to ratio of gender which are 689 males and 611 females and ethnic 

ratio which are 585 Malay, 442 Chinese, 117 Indians and 156 others. This 

ratio was calculated from the total population of Johor Bahru. Both gender 
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and ethnic groups were taken into consideration in order to identify the 

relationship with movement patterns. Besides, this research focused on 

respondents between young and middle-age adults which is from 15 until 69 

years old. This age group are chosen because most of them afford to walk, 

cycle and use public transport as transportation to workplace and leisure. 

Thus, this group is very suitable to serve as respondents to fulfil the 

requirements of the study. 

 

iii. To identify the relationship between street pattern and 

neighbourhood travel characteristics. 

 

The street pattern indicators and travel characteristics are analysed using 

Independent Samples T-Test to find the relationship in thirteen 

neighbourhoods.  

 

 

 

1.6 Limitation of Research 

 

This research has some limitation on two aspects which are the size of study 

area and the selected neighbourhoods. The targeted area in this research only focused 

on large geographic area which is exceeding 1000 acres because of higher travel trip, 

variety of land uses, higher housing density, multi-modal transportation and diversity 

of economic, social, ethnic and demographic. There are about 22 large 

neighbourhoods in Johor Bahru but 9 of them are excluded in this research includes 

industrial area, institutional area and private residential area. Industrial area is 

excluded from this research because this research needs to conduct a survey on 

population living in that area. On the contrary, industrial area does not have 

permanent residents who carry out various activities such as social, economic and 

education. They only commute to the area to perform their jobs. Next, institutional 

area excluded from this research because majority of the population have similar 

ages. In addition, they do not livings in the area for a long term. The aspects of 

employment status, monthly income and travel characteristics also taken into 

consideration in this research.  
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Most of the areas that excluded from this research are private residential area. 

The reasons of exemption are because of the difficulty in obtaining data from the 

residents. Majority of them did not cooperate to be interviewed for this research. 

Besides, one of the excluded residential area has large vacant area compared to their 

housing area. They have a very low housing density. Therefore, this research was not 

conducted due to lack of population as well as they do not have diversity of ethnic 

groups. At the same time, this area does not have diversity of social and economic 

activities and variety of land uses.  

 

 

 

1.7 Significance of the Research 

 

This research has identified the street pattern indicators that influence the 

travel pattern of inhabitants in Johor Bahru towards sustainable mobility. The 

indicators should be taken into consideration when designing neighbourhoods’ street 

pattern to serve all requirements of pedestrian and cyclists whether od or disable. 

This research indicates that by produce a well-designed walking and cycling 

environments enable safety and comfortable movement around residential area. The 

major outcome of this research is the sustainable mobility through a better street 

pattern in the results of significance differences between street pattern indicators and 

travel characteristics in old and new neighbourhoods. It is hoped that all the outcome 

gathered from the research will spark an awareness in planners, urban designers and 

residents about the importance of sustainable mobility and active lifestyle. 

 

This research is important to identify travel pattern of inhabitants in Johor 

Bahru in order to encourage them to support sustainable mobility. Thus, a better 

street pattern can attract people to choose walking, cycling and public transport as 

their mode choice instead of travel by private vehicle. A better street pattern must 

have a good accessibility, pleasant environment, good connectivity such as 

connected of residential blocks, less driving, reducing trip length and facilitating 

pedestrian, cyclist and transit areas. The shape or morphology of the street pattern 

play a key role to connect between land use and trip behaviour of residents. If more 

people exposed to public transport access, the more likely they drive less. Land use 
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policies play an important role to reducing driving. So, land use policy should be 

designed to meet lower carbon-based travel along with measures to promote active 

travel. Furthermore, the higher the number of walkers and cyclists contribute to 

congestion reduction and provide a better air quality. Therefore, less dependence on 

non-renewable energy gives a better environment to the society. Neighbourhood 

streets with more pedestrian and cyclist-oriented, appropriate infrastructure and 

facilities play an important role to serve all requirements of pedestrians and cyclists 

especially vulnerable users whether old or disable. 

 

This research indicates that the problem on neighbourhood street can be 

minimized by make a good connection among the residents to reach the utilitarian 

destinations such as grocery stores, have access to green and open spaces and to 

transit stop. It affects the level of walking and cycling within a neighbourhood area. 

Other than that, a well-designed walking and cycling environments encourage safety 

and comfortably movement around the neighbourhood. In addition, the existing 

guideline for pedestrian and cyclist can be reviewed to achieve a high standard on 

pedestrian street as well as attract more people to choose walking and cycling as their 

transportation. A high standard of walking environment also helps to reduce the 

crashes among walkers and cyclist. Thus, this study shows that travel characteristics 

is associated with street pattern at neighbourhood level. 



106 
 

 

REFERENCES 

 

 

 

Aditjandra, P. T., Mulley, C. A. and Nelson, J. D. (2012). Neighbourhood Design 

Perception and Travel Behaviour in Tyle and Wear, North East England, 

United Kingdom. Transportation Research Part A Policy and Practice. 

46(1): 22-32. 

Badland, H.M., Oliver, M., Kearns, R.A., Mavoa, S., Witten, K., Duncan, M.J. and 

Batty, G.D. (2012). Association of Neighbourhood Residence and 

Preferences with the Built Environment, Work-Related Travel Behaviours, 

and Health Implications for Employed Adults: Findings from the Urban 

Study. Social Science and Medicine. 75: 1469-1476. 

Bekele, H. (2005) Urbanization and Urban Sprawl. Master of Science Thesis. Royal 

Institute of Technology, Sweden. 

Bracy, N. L., Millstein, R. A., Carlson, J. A., Conway, T. L., Sallis, J. F., Saelens, B. 

R., Kerr, J., Cain, K. L., Frank, L. D. and King, A. C. (2014). Is The 

Relationship between The Built Environment and Physical Activity 

Moderated by Perceptions of Crime and Safety? International Journal of 

Behavioural Nutrition and Physical Activity. 11(24). 

Brett, J., Gelling, A., Mclntyre, S. and Vlok, C. (2013). Structure and Patterns of 

Urban Settlements. Solutions for All Geography Grade 12 Learner’s Book. 

South Africa: Macmillan South Africa (Pty) Ltd. 164-215 

Bygliarello, G., Appleton, A.F, Baruch, J.J., Boland, J., Cohen, M., Connery, N.R., 

Fuchs, R., Gakenheimer, R., Kahan, R., Kasarda, J., Moser, C., Richardson, 

H., Rowland, F.S., Bale, J., Fife, M. and Krause, B. (1996). Meeting the 

Challenges of Megacities in the Developing World. A Collection of Working 

Papers. National Research Council. 

Calgary Regional Partnership (2011). The Greenfield Tool Box for Implementation 

of The Calgary Metropolitan Plan’s Compact Settlement Land Use and 

Development Policies: Residential Street Patterns. 31-33. 

Carver, A., Timperio, A., Hesketh, K. and Crawford, D. (2012). How Does Perceived 

Risk Mediate Associations between Perceived Safety and Parental Restriction 



107 
 

of Adolescents’ Physical Activity in Their Neighbourhood? International 

Journal of Behavioural Nutrition and Physical Activity. 9(57). 

Chan, C., Ma, J., Susilo, Y., Liu, Y. and Wang, M. (2016). The Promises of Big Data 

and Small Data for Travel Behaviour (Aka Human Mobility) Analysis. 

Transportation Research Part C. 68: 285-299. 

Chuen, O.C., Karim, M.R. and Yusoof, S. (2014). Research Article: Mode Choice 

between Private and Public Transport in Klang Valley, Malaysia. The 

Scientific World Journal. 

Clark, A. F., Bent, E. A. and Gilliland, J. (2016). Shortening the Trip to School: 

Examining How Children’s Active School Travel is Influenced by Shortcuts. 

Environment and Planning B: Planning and Design. 43(3): 499-514. 

Clos, D. J. (2013). The Relevance of Street Patterns and Public Spaces in Urban 

Areas. UN-Habitat Working Paper. 

Cohen, B. (2006). Urbanization in Developing Countries: Current Trends, Future 

Projections and Key Challenges for Sustainability. Technology in Society. 28: 

63-80. 

Commission for Intergrated Transport (CfIT), Halcrow Group, Oxford Brookes 

University and University of Oxford (2009). Planning for Sustainable Travel: 

Summary Guide. www.plan4sustainabletravel.org  

Condon, P. M. (2010). Chapter 3: Design an Interconnected Street System. In: 

Robert Yaro. Seven Rules for Sustainable Communities: Design Strategies for 

the Post Carbon World. Washington: Island Press. 39-47. 

Crane, R. (1996). On Form versus Function: Will the New Urbanism Reduce Traffic, 

or Increase It? Journal of Planning Education and Research. 15: 117-126 

Crane, R. and Crepeau, R. (1998). Does Neighbourhood Design Influence Travel? 

Behavioural Analysis of Travel Diary and GIS Data. Working Paper. 

Crane, R. (2000). The Influence of Urban Form on Travel: An Interpretive Review. 

Journal of Planning Literature. 15(1). 

Dargay, J. and Hanly, M. (2003). The Impact of Land Use Patterns on Travel 

Behaviour. Association of European Transport.  

Dargay, J., Gately, D. and Sommer, M. (2007). Vehicle Ownership and Income 

Growth, Worldwide: 1960-2030. 

Di Blasio, A., Di Donato, F. and Mazzocco, C. (2002). International Physical 

Activity Questionnaire (IPAQ): Long Last 7 Days Self-Administered Format. 

http://www.plan4sustainabletravel.org/


108 
 

Dill, J. (2005). Measuring Network Connectivity for Bicycling and Walking. School 

of Urban Studies and Planning, Portland State University.  

Dillon Consulting Limited (2010). Residential Street Patterns in Winnipeg: Theory, 

Research, Reality and Facts. 

Doi, K., Sunagawa, T., Inoi, H. and Yoh, K. (2016). Transitioning to Safer Streets 

through an Integrated and Inclusive Design. IATSS Research. 39:87-94. 

EDA Collaborative Inc. (2003). Smart Choices for Developing Our Community: 

Land Use and Mobility, Walkable City. [Catalogue]. Edmonton, Alberta, 

Canada: City of Edmonton Planning and Development Department. 57-70. 

European Environment Agency (2006). Urban Sprawl in Europe: The Ignored 

Challenge. EEA Report. 10(2006) 

Ewing, R., Tian, G., Goates, J. P., Zhang, M., Greenwald, M. J., Joyce, A., Kircher, 

J. and Greene, W. (2015). Varying Influences of the Built Environment on 

Household Travel in 15 Diverse Regions of the United States. Urban Studies. 

52(13): 2330-2348. 

Frank, L. D. (2000). Land Use and Transportation Interaction: Implications on Public 

Health and Quality of Life. Journal of Planning Education and Research. 20: 

6-22. 

Frank, L. D. and Engelke, P. (2005). Multiple Impacts of the Built Environment on 

Public Health: Wlakable Places and the Exposure to Air Pollution. 

International Regional Science Review. 28(2): 193-216. 

Gakenheimer, R., Cervero, R.B., Gwilliam, K.M., Meyer, J.R., Pendakur, V.S., 

Sperling, D., Walsh, M., Daniere, A., Godwin, S. and Gibson, V. (1996). 

Transportation Options for Megacities in the Developing World. A Working 

Paper. Transportation Research Board. 

Garrett, M. (2014). Encyclopedia of Transportation: Social Science and Policy. 

University of California, Los Angeles: SAGE Publications. 

Goix, R.L., and Huet, A. (2012). Suburban Street Patterns at Stake. Evaluating the 

Effects of Local Contexts between Street Patterns in Subdivisions, Property 

Values and Socio-Occupational Trajectories in the Western Suburbs of Paris.  

Goodman, A., Guell, C., Panter, J., Jones, N. R. and Ogilive, D. (2012). Healthy 

Travel and The Socio-Economic Structure of Car Commuting in Cambridge, 

UK: A Mixed-Methods Analysis. Social Science & Medicine. 74: 1929-1938. 



109 
 

Grammenos, F., Tasker-Brown, J., and Pogharian, S. (2002). Residential Street 

Pattern Design. Socio-economic Series 75. 

Grammenos, F., Frank, D. L. and Hawkins, C. (2008). Giving Pedestrians an Edge-

Using Street Layout to Influence Transportation Choice. Research Highlight: 

Socio-Economic Series. 8(13). CMHC, Canada. 

Greenwald, M. J. (2003). The Road Less Travelled: New Urbanist Inducement to 

Travel Mode Substitution for Nonwork Trips. Journal of Planning and 

Research. 23: 39-57. 

Handy, S. L. (1996). Understanding the Link Between Urban Form and Nonwork 

Travel Behaviour. Journal of Planning Education and Research. 15: 183-

198. 

Handy, S., Cao, X. and Mokhtarian, P. (2005). Correlation or Causality between the 

Built Environment and Travel Behaviour? Evidence from Northen California. 

Transportation Research Part D. 10: 427-444. 

Heart Foundation of Brisbane (2016). Active Healthy Communities: PedShed 

Analysis. http://www.activehealthycommunities.com.au/  

IBI Group (2000). Greenhouse Gas Emission from Urban Travel: Tool for 

Evaluating Neighbourhood Sustainability. Research Report Healthy Housing 

and Communities Series.  

Jabareen, Y. R. (2006). Sustainable Urban Forms. Their Typologies, Models, and 

Concepts. Journal of Planning Education and Research. 26: 38-52. 

Jerrett, M., McConnell, R., Wolch, J., Chang, R., Lam, C., Dunton, G., Gilliland, F., 

Lurmann, F., Islam, T. and Berhane, K. (2014). Traffic-Related Air Pollution 

and Obesity Formation in Children: A Longitudinal, Multilevel Analysis. 

Environmental Health. 13(49). 

Knight, P. L. and Marshaall, W. E. (2015). The Metrics of Street Network 

Connectivity: Their Inconsistencies. Journal of Urbanism: International 

Research on Placemaking and Urban Sustainability. Routledge Taylor and 

Francis Group. 

Krizek, K. J. (2003). Operationalizing Neighbourhood Accessibility for Land Use: 

Travel Behaviour Research and Regional Modeling. Journal of Planning 

Education and Research. 22: 270-287. 

Leck, E. (2006). The Impact of Urban Form on Travel Behaviour: A Meta-Analysis. 

Berkeley Planning Journal. 19(1). 

http://www.activehealthycommunities.com.au/


110 
 

Leibling, D. (2008). Car Ownership in Great Britain. Royal Automobile Club 

Foundation for Motoring. London. 

Leong, L. V., Jen, S. H., and Mohd Sadullah, A. F. (2009). Preference of Travellers 

for Sustainable Transportation Planning Objectives in Klang Valley, 

Malaysia.  

Li, D. (2011). Effects of Street Pattern on Frequency of Traffic Crash: A Case Study 

of Gainesville, Florida. Degree of Master Thesis. University of Florida. 

Litman, T. (2005). Land Use Impacts on Transport: How Land Use Factors Affect 

Travel Behaviour. Victoria Transport Policy Institute. 

Litman, T. (2015). The Future Isn’t What It Used to Be: Changing Trends and Their 

Implications for Transport Planning. Victoria Transport Policy Institute.  

Marshall, W. E. and Garrick, N. W. (2009). Street Network Types and Road Safety: 

A Study of 24 California Cities. 

Massachusetts Institute of Technology and Charles River Associates Incorporated 

(2001). Mobility 2001: World Mobility at the End of the Twentieth Century 

and Its Sustainability. World Business Council for Sustainable Development. 

Ministry of Transport Malaysia (2010-2013). Transport Statistics Malaysia: Total 

Motor Vehicles by Type and State, Malaysia, 2013. 

Moeinaddini, M., Asadi-Shekari, Z., and Zaly Shah, M. (2014). The Relationship 

between Urban Street Networks and the Number of Transport Fatalities at the 

City Level. Safety Science. 62(2014): 114-120. 

Moeinaddini, M., Asadi-Shekari, Z., and Zaly Shah, M. (2012). The Relationship 

between Urban Structure and Travel Behaviour: Challenges and Practices. 

Journal of Land Use, Mobility and Environment. 3: 47-63. 

Noraini, A., Zakaria, A., Jamalunlaili, A. and Raja N. H. (2012). Road Network 

System in Port Klang, Malaysia and Impacts to Travel Patterns. Social and 

Behavioral Sciences. 35: 629-636. 

Norhafizah, A. R., Shuhana, S. and Izham, G. (2015). What Makes People Use the 

Street? Towards a Liveable Urban Environment in Kuala Lumpur City 

Centre. Social and Behavioral Sciences. 170: 624-632. 

Nor Haslina, J., Usman, I.M.S., Ahmad Bashri S., Elina, H. and Fadli, A. (2014). 

Urban Street Design and Character: A Scenario Facing. Architecture and 

Design for People and Society Conference.  



111 
 

Oakes, J. M., Forsyth, A. and Schmitz, K. H. (2007). The Effects of Neighbourhood 

Density and Street Connectivity on Walking Behaviour: The Twin Cities 

Walking Study. Epidemiologic Perspectives and Innovations. 4(16). 

Ozbil, A. and Peponis, J. (2012). The Effects of urban Form on Walking to Transit. 

Eight International Space Syntax Symposium. Santiago de Chile.  

Paaswell, R.E. and Edelstein, P. (1976). A Study of Travel Behaviour of the Elderly. 

Transportation Planning and Technology. 3: 143-154. 

Pan, H., Shen, Q. and Zhang, M. (2009). Influence of Urban Form on Travel 

Behaviour in Four Neighbourhoods of Shanghai. Urban Studies. 46(2): 275-

294. 

Paulus Teguh Aditjandra (2012). The Impact of Urban Development Patterns on 

Travel Behaviour: Lessons Learned from a British Metropolitan Region 

Using Micro-Analysis and Macro-Analysis in Addressing the Sustainability 

Agenda. Research in Transportation Business & Management. 7:69-80. 

Paulus Teguh Aditjandra (2013). The Impact of Urban Development Patterns on 

Travel Behaviour: Lessons Learned from a British Metropolitan Region 

Using Macro-Analysis and Micro-Analysis in Addressing the Sustainability 

Agenda. Research in Transportation Business & Management. 7: 69-80. 

Pearce, J. R. and Maddison, R. (2011). Do Enhancement to The Urban Built 

Environment Improve Physical Activity Levels among Socially 

Disadvantaged Populations? International Journal for Equity in Health. 

10(28). 

Rafee, M. M., Foziah, J. and Alia, N. N. (2012). Neighbourhood Design and VMT: 

Is Malaysia Planning to Achieve the Spirit of New Urbanism? The 

Proceedings of the Association of European Schools of Planning’s 26th 

Annual Congress (AESOP2012). Middle Eastern Technical University, 

Ankara, Turkey. 

Rifaat, S. M., Tay, R. and Barros, A. D. (2012). Urban Street Pattern and Pedestrian 

Traffic Safety. Journal of Urban Design. 17(3). 337-352. 

Sapawi, R. and Said, I. (2012). Constructing Indices Representing Physical 

Attributes for Walking in Urban Neighbourhood Area. Social and 

Behavioural Sciences. 50: 179-191. 

Schafer, A. and Victor, D. G. (2000). The Future Mobility of the World Population. 

Transportation Research Part A.  34: 171-205. 



112 
 

Sharma, R. D., Jain, S. and Singh, K. (2011). Growth Rate of Motor Vehicles in 

India: Impact of Demographic and Economic Development. Journal of 

Economic and Social Studies. 1(2): 137-150. 

Shay, E. and Khattak, A. J. (2012). Household Travel Decision Chains: Residential 

Environment, Automobile Ownership, Trips and Mode Choice. International 

Journal of Sustainable Transportation. 6(2): 88-110. 

Southworth, M., and Owens, P. M. (1993). The Evolving Metropolis: Studies of 

Community, Neighbourhood, and Street Form at the Urban Edge. Journal of 

the American Planning Association. 59(3). 271-287. 

Southworth, M. and Ben-Joseph, E. (2004). Reconsidering the Cul-de-sac. University 

of California. ACCESS Magazine. 28-33. 

Sperling, D. and Claussen, E. (2004). Motorizing the Developing World. 24: 10-15. 

Sperling, D. and Claussen, E. (2002). The Developing World’s Motorization 

Challenge. Issues in Science and Technology. 19(1): 59-66. 

Stead, D. and Marshall, S. (2001). The Relationships between urban Form and Travel 

Patterns. An International Review and Evaluation. EJTIR 1(2): 113-141. 

Su, M., Tan, Y.Y., Liu, Q.M., Ren, Y.J., Kawachi, I., Li, L. M., and Lv, J. (2014). 

Association between Perceived Urban Built Environment Attributes and 

Leisure-Time Physical Activity Among Adults in Hangzhou, China. 

Preventive Medicine. 66: 60-64. 

Tal, G. and Handy, S. (2011). Measuring Non-Motorized Accessibility and 

Connectivity in a Robust Pedestrian Network. Sustainable Transportation 

Centre of the Institute of Transportation Studies: Final Research Report So2-

2. University of California, Davis. 

Tresidder, M. (2005). Using GIS to Measure Connectivity: An Exploration of Issues. 

School of Urban and Studies and Planning, Portland State University. 

US Green Building Council (2007). LEED for Neighbourhood Development Rating 

System: Pilot Version. 

US Green Building Council (2009). LEED 2009 for Neighbourhood Development. 

www.usgbc.org  

Velіbeyoḡlu, K. (1998). Walkable Streets: Evaluation of Streets in the Context of 

Urban Theory, Life and Form. Degree of Master. Izmir Institute of 

Technology. 

http://www.usgbc.org/


113 
 

Virginia Department of Transportation (2011). Secondary Street Acceptance 

Requirements. Richmond, Virginia: Commonwealth Transportation Board 

(CTB). 

Vojnovic, I., Lee, J., Kotval-K, Z., Podagrosi, A., Varnakovida, P., Ledoux, T. and 

Messina, J. (2013). The Burdens of Place: A Socio-economic and 

Ethnic/Racial Exploration into Urban Form, Accessibility and Travel 

Behaviour in the Lansing Capital Region, Michigan. Journal of Urban 

Design. 18(1): 1-35. 

Wahlgren, L. and Schantz, P. (2011). Bikeability and Methodological Issues Using 

the Active Commuting Route Environment Scale (ACRES) in a Metropolitan 

Setting. BioMedCentral Medical Research Methodology. 11(6). 

Zhang, Y., Bigham, J., Li, Z., Ragland, D. and Chen, X. (2012). Transportation 

Research Board 2012 Annual Meeting: Associations Between Road Network 

Connectivity and Pedestrian-Bicyclist Accidents.  




