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ABSTRACT 

 

 

 

Rapid urbanisation and development lead to expansion of roads and accelerated land 

use demand causing congestion, accidents, pollution and other transportation-related 

problems. Traffic Impact Assessment is introduced and conducted to assess and 

mitigate traffic impacts generated from the proposed development and improve road 

safety. The reports provide the authorities, developers and consultants the framework 

in making critical land use and site planning decisions regarding traffic and 

transportation issues. However, the different reporting standard due to different level 

of knowledge and experience of stakeholders, institutionalisation of the practice as 

well as lack of cooperation cause fragmentation in the standard TIA report submission. 

Besides, there is no online system in Malaysia to assist the stakeholders. Hence, this 

research aims to develop an online checklist system as a standard platform to manage 

and monitor the TIA reports more effectively and efficiently. This developed system 

is verified by test case using information systems success model and validated using 

requirements for TIA report based on guidelines by developers or consultants with 

standardised checklist and workflow and allows the authority who check multiple 

reports from different projects within 14 days. This research found that the system is 

useful as a managing tool for the coordination, collaboration and communication 

among stakeholders in reviewing, submitting, monitoring and updating the TIA report 

submission. Finally, the invited expert panel that evaluated the system was satisfied 

with the functionality of the design and flow of the system and 80% of them agreed 

that the system could be implemented in practice. 
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ABSTRAK 

 

 

 

Perkembangan perbandaran dan pembangunan yang pesat memerlukan perluasan jalan 

serta peningkatan penggunaan tanah mengakibatkan isu kesesakan jalan raya, 

kemalangan, pencemaran dan masalah pengangkutan yang lain. Untuk mengatasi 

masalah ini, Penilaian Kesan Lalu Lintas diperkenalkan dan dilaksanakan untuk 

menilai serta mengurangkan penjanaan kesan trafik daripada sesebuah pembangunan 

untuk meningkatkan keselamatan jalan raya. Laporan penilaian ini membolehkan 

pihak berkuasa, pemaju dan perunding membuat keputusan kritikal tentang 

penggunaan tanah serta memberi cadangan untuk mengatasi isu-isu mengenai 

lalulintas dan pengangkutan. Namun, perbezaan prosedur laporan disebabkan oleh 

perbezaan tahap pengetahuan dan pengalaman pihak yang terlibat, penginstitusian 

amalan serta kekurangan kerjasama pihak terlibat menyebabkan fragmentasi dalam 

penghantaran laporan yang seragam. Selain it, Malaysia tidak mempunyai sistem 

untuk membantu penghantaran laporan tersebut. Oleh itu, kajian ini bertujuan untuk 

membangunkan sistem semakan atas talian sebagai platform standard untuk 

menyemak dan memantau laporan penilaian dengan lebih berkesan dan cekap. Sistem 

yang dibangunkan ini diverifikasikan dengan model kerjaya sistem maklumat dan 

divalidasikan menggunakan kaedah Delphi untuk mendapatkan tahap kepuasan 

pengguna terhadap sistem. Dengan menggunakan sistem ini, pemaju atau perunding 

dapat mematuhi piawaian Penilaian Kesan Lalu Lintas dengan konsisten melalui 

senarai semak dan aliran kerja yang ditetapkan serta membolehkan pihak berkuasa 

menyemak beberapa laporan daripada pelbagai projek dalam tempoh 14 hari daripada 

tarikh penyerahan laporan. Kajian ini mendapati pembangunan sistem ini berguna 

untuk alat yang menggalakkan koordinasi, kolaborasi dan komunikasi dalam kalangan 

pihak yang terlibat dalam mengurus, memantau, mengemaskini dan menghantar 

laporan penilaian. Selain itu, pakar panel yang dijemput berpuas hati dengan fungsi 

dan aliran reka bentuk sistem dan 80% panel berpendapat bahawa sistem ini harus 

dilaksanakan secara praktikal.   
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CHAPTER 1  

 

 

 

INTRODUCTION 

 

 

 

1.1 Background 

 

The world is at a rapid pace of urbanisation, cities expanding changing countries social 

structure and travel patterns (Withanaarachchi, Setunge, & Bajwa, 2012). Urban cities 

are experiencing high degree of heavy congestion because traffic demand surpasses 

the capacity of existing transportation system. This phenomenon gets worse as traffic 

continues to grow uncontrollably and soon suffocate the already congested condition 

(Mathew, 2014). Many metropolitan areas both in developed and developing countries 

had reached intolerable level of traffic congestion (Hokao & Mohamed, 1999). In this 

environment with increasing traffic problems and private vehicles usages cause longer 

travel times, frustrations on road, road rages and environmental degradation (Ardekani, 

Hanuer, & Jamei., 1992) consequently leading to accidents and fatalities on the road. 

In Malaysia, the growth of urban population is on a rise. Malaysian population 

raised 1.1% from 2017 to 32.6% in 2019 (Department of Statistics Malaysia, 2019) 

with unprecedented road infrastructure expansion (Alamgir et al., 2018). Car owners 

made up 84 percent of the population in Malaysia (Valley, 2013) and the fatality rate 

in the country is among the highest in the world. Land use development and 

transportation system should be managed and supervised in development proposal 

application, assessment and mitigation as the countermeasures for traffic problems 

(Wang et al., 2013). In addressing these problems of accommodation, land acquisition 

and traffic congestion, comprehensive policies are as significant as enforcement. 

(Yaakob, Masron, & Masami, 2010). Therefore, Traffic Impact Assessment (TIA) is 

adopted and applied in Malaysia. 
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TIA reports are used by the authority to consider the feasibility and rationality 

for the approval of proposed development. Submission of technical report holds the 

records of the engineering work done. Thus, as important as the application of 

mathematical knowledge, in the engineering practice, the reports are necessary to 

communicate the engineering works, in conveying the information of the performed 

engineering studies among the practitioners. These reports should be stored in a 

comprehensive manner so that all the vital information is well recorded. With checklist, 

the significant elements of a report can be fulfilled. However, based on previous case 

studies and publications, there are number of issues in the implementation of TIA such 

as lack of knowledgeable staffs, lack of detailed information and lack of monitoring 

process result in the institutionalisation of the practice in major cities where the staffs 

had more experience compared to local area where the practice is neglected.  

Following this, online system is proposed as one of the approaches to overcome 

those issues in the practice of TIA. The consolidation of information technology as a 

sustainable approach in the industry is encouraged to improve the productivity. Also, 

there is an emphasis on the internet of things in Industrial Revolution 4.0. Thus, this 

research studies, the online checklist system is developed, a web-based system act as 

a standard centralised platform, integrating information technology in the submission 

of TIA reports. 

 

1.2 Problem Statement 

 

Malaysia has a growing population of 28.3 million in 2010 to 31.7 million in 2016 and 

is estimated to reach 41.5 million by 2040. Urbanisation growing rapidly from 51% in 

1985 to 71% in 2010 and projected to reach 80% in 2030. Coupled with increasing 

affluence and mobility trends, it is estimated that Malaysians will make an estimated 

131 million daily trips in 2030, a significant increase from the 40 million trips in 2010 

(Ministry of Transport Malaysia, 2019). The transport network is facing unacceptably 

high accident and fatality rates, and congestion as shown in Figure 1.1. Since TIA has 

become notable in the international interest especially in developing countries to create 

sustainable land use development and transport network. Full establishment of TIA 

practice in Malaysia takes time and are facing challenges in implementation. 
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Figure 1.1: Malaysian Demography and Traffic Statistics  

 

National Transport Policy 2019  2030 stated the following challenges: 

outdated standards, acts and regulations; poor readiness to embrace changes especially 

new technology; inadequate transport data to help in planning and developing transport 

sector; absence of centralised transport database to support evidence based and 

strategic planning by government agencies; coordination issues among transport 

related agencies; inadequate skilled workers or technical expertise in transport industry; 

inadequate research, development and innovation; and insufficient enforcement.  

Despite efforts undertaken to reform the transport sector, policies and plans 

te 

and local authorities. Besides, there is insufficient expertise in the agencies involved 

in transport planning and development to enable them to carry their roles and functions 

effectively. There is absence of regularly updated data and centralised database that is 

accessible by all transport-related agencies. A common database that can be used as a 

reference point by respective agencies for evidence-based planning. There is a need 

for a centralised, commonly accessible database to allow more and better analytics, 

monitoring and evaluation.   
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Similarly, Dar es Salaam City in Tanzania a developing nation as a case study 

to depict the effects of TIA practice on land use change to the surrounding road 

network. The results of TIA implementation in Tanzania are illustrated in Figure 1.2. 

Submission of TIA report in Tanzania is not mandatory for land use and development 

application. Hitherto, the government yet to gazette standard guidelines in 

implementation of TIA practice (Kazaura & Burra, 2017). 

 

 

 

Figure 1.2: TIA Implementation in Tanzania 

 

Since 1992 only 3 developments or larger projects in the city implemented TIA 

because medium and small scale developments do not qualify TIA standard and 

requirements and therefore TIA study is often exempted, disregarded or completely 

neglected. The population and vehicle trips in the city continue to grow and increased 

by about 250%, LOS of intersections deteriorated below baseline condition compared 

to as planned or at worst of LOS F. Whereby, additional trips generated on existing 

transport infrastructure exceed the planned and forecasted trips; the transport demand 

beyond the supply of transport infrastructures; losing its capacity to accommodate 

traffic that resulted into traffic congestion, jam and severe accidents. Urbanisation is a 

good sight for a developing nation, but uncontrolled rapid extension of spatial 

developments and cumulative adverse traffic impacts exert great pressure on existing 
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transport systems. This international case study justifies the importance and effects of 

TIA practice in land use change. The necessity of TIA reports submission as statutory 

attachment for the approval of development planning application. Besides, the report 

submission is important and should be well-documented for evaluation to help 

authorities in decision making and for monitoring to ensure mitigation measures has 

been implemented in the developments.  

In the interview with practitioners of TIA as detailed in Appendix A, conducted 

with members from road department headquarters of Public Work Department as well 

as developers from JM Concord and traffic consultants from STEP Consultant and 

Hiway Matra Consult found that there is no online system in the current practice to 

assist the stakeholders in managing the submitted TIA reports. Reports are submitted 

to the respective Authority manually both hardcopy and softcopy. The disadvantages 

of this submission method are documents may be lost overtime and the sheer amount 

of reports cumulated will take time for sorting and back-tracking. Besides, the 

inconvenient to consistently carry hardcopies around and on site inspired the idea to 

have those documents well-sorted online. Without a system to distribute the document 

for effective information process flow resulted in a need to shift from static, stand-

alone applications to dynamic and shared environment. This study researches the 

application of internet technology to access TIA reports online for faster and no longer 

need to wait for a printed report and contact whenever the TIA reports are needed. 

Lastly, those traffic data are stored online will be useful future spatial development 

planning and traffic monitoring studies. 

 

1.3 Objectives 

 

The aim of this study is to develop an online checklist system known as e.C-TIA to 

assist the stakeholders in TIA reports submission in Malaysia with the following 

objectives: 

 

(i) To identify the management elements for TIA report submission; 

(ii) To determine and design the online checklist system; and 

(iii) To validate and verify the developed e.C-TIA system. 
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1.4 Scope of Research 

 

In order to achieve the objectives of this study, the scope of the research must be clearly 

defined and the research is scoped in the following manner: 

The stakeholders are defined as practitioners in TIA in this study consist of the 

authority, developer and TIA consultants. The authority here is the road authority and 

local authority in Malaysia who are the decision makers in the approval of TIA reports. 

Meanwhile, online checklist system is a web-based information management system 

to manage TIA reports online. The main purpose of the system is for developers to 

submit the softcopy of TIA reports based on the checklist, consultants to fulfil the 

requirement for TIA report based on the gazette guidelines with the pre-requisite list 

of items and for the authority to check, review and monitor the submission online. 

Every country has individual standard guidelines, there is no universal standard 

due to demography and local behaviour and the practice of TIA varies based on the 

standard of their respective countries. This system is developed based on Malaysian 

standard. The benefit of the online checklist system is there are room for adaptation to 

their countries, with modifications, the practitioners can use the system to improve the 

way for checking the TIA report submissions in their respective countries. 

The study location involved Johor, Selangor and Kuala Lumpur for the 

demography characteristics of rapid growing development and population, congestion 

and traffic accidents issues which TIA is widely implemented. Whereby, the 

stakeholders at federal government departments and TIA consultancies had more 

experience and knowledge due to their exposure and direct involvement in TIA 

implementation. This study also work closely with the road department headquarters 

of Malaysia Public Work Department Kuala Lumpur, agency that establishes TIA 

practice and guidelines in Malaysia. While, for traffic monitoring study was taken at 

Pusat Minda Emas, UTHM where TIA conducted with availability of submitted report. 

 

1.5 Contributions 

 

This research contributes to the knowledge, visibility and significance of TIA practice 

in Malaysia, publications produced for this research are listed in Appendix E. The main 

contribution of this research is the development of online checklist system will assist 

stakeholders in TIA report submission in Malaysia. e.C-TIA system computerises 
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submission of softcopy via network technology, increasing the transparency of 

standard requirements among stakeholders. Complementing with the manual 

submission of hardcopy, e.C-TIA system will benefits stakeholders with: 

 

(i) A standard web-based platform for stakeholders to submit TIA reports in 

fulfilling the requirements based on Malaysian Guidelines. 

(ii) Ability to store, retrieve, and view the submitted TIA reports online making 

them to be easily accessible, making it portable. 

(iii) Ability to monitor traffic impacts of a development after a period of time with 

the historical record from the reports.  

(iv) Ability to communicate in a platform and view status of submission online.  

 

1.6 Thesis Layout 

 

The brief introduction of each chapter is provided in this section. There are 7 chapters 

starting with research background, problems that lead to aim and objectives of study, 

scope, and contributions in Chapter 1. Followed by the intensive reviews in Chapter 2 

which consists of comparative studies on TIA practice, document analysis on web-

based information management system, and descriptions on research methods. Chapter 

3 provides the methodology used with Rapid Application Development as main 

approach. Findings for each method conducted are interconnected in three chapters.  

Chapter 4 presents findings from traffic study, comparing traffic conditions of 

the before and after. The significant outcomes of the study are incorporated as elements 

in designing monitoring checklist during the development of e.C-TIA system. 

Chapter 5 discusses results of developed e.C-TIA system. This system is 

created using web-builder with 4 management elements for TIA report submission, 

drawn from findings in previous chapters. Besides, detail explanations on each design 

element and functionality of each interface are presented. Then, the system is tested. 

Chapter 6 presents findings for e.C-TIA system testing. The system is 

validated using interview and questionnaire, and verified with test case, in two rounds 

using Delphi method with a panel of 10 experts. 

Finally, this research is concluded in Chapter 7. This chapter discusses the 

research achievements, limitations, advantages of developed e.C-TIA system, and 

recommendations for future works.
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CHAPTER 2  

 

 

 

LITERATURE REVIEW 

 

 

 

2.1 Introduction 

 

This chapter discusses the practice of TIA in developed and developing countries as 

well as the practice of TIA in Malaysia in comparative studies to understand the issues 

in the practice that supports the idea of the development of online checklist system as 

implementation improvements to overcome those issues. Following that is the 

knowledge acquisition on the web-based information management system for the 

development of the online checklist system for the TIA report submission. 

 

2.2 Traffic Impact Assessment 

 

Traffic Impact Assessment is a technical appraisal of the traffic impact and safety 

implications relating to a development, which is a process of compiling, analysing and 

documenting the effect a development possible will have on the adjacent roads 

operation and transport networks (Weerasekera, 2011). Traffic impacts and 

environment impacts, land-use policy and resource consent and development planning 

and management together are significant in the decision making for development 

applications (Atchia, 2017).  

The TIA report contains the information on the projected traffic expected from 

a proposed development and evaluation of the impacts of proposed development on 

the surrounding and immediate proximity roadways. Besides, the report contains the 

identifications of potential traffic operational problems or concerns and the 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



 
 

 
 

 

 

 

REFERENCES 

 

 

 

Abbas, Z., Anjum, G. A., & Authority, L. D. (2014). Traffic Impact Assessment 

Practice in Pakistan: Case Study of Lahore. Retrieved on September 30, 2018, 

from http://www.academia.edu/download/55011721/TIA_Practice_in_Pakistan 

_Revision-2.docx 

Abdullah, A., Bakar, E. A., & Pauzi, M. Z. M. (2015). Monitoring of Traffic using 

Unmanned Aerial Vehicle in Malaysia Landscape Perspective. Jurnal Teknologi, 

76(1), 367 372. 

Abdullah, M. E. (2005). Level of Service (LOS) for Multilane Highway and Road 

Accident Information System Development of Batu Pahat Area. Universiti 

 

Ahmad, I., Azhar, S., & Ahmed, S. M. (2003). Web-Based Construction Project 

 and Potentials. 10th Symposium 

Construction Innovation and Global Competitiveness, 599 610. 

Ahmad Zuhairil Fahmi, H. P. (2016). Web Aided Decision Support Tool for Selecting 

Organisational Improvement Initiatives. University of Tun Hussein Onn 

Malaysia: M  

Akcelik & Associates Pty. Ltd. (2019). Overview of SIDRA Intersection. 

http://www.sidrasolutions.com/Software/INTERSECTION/Overview 

Alamgir, M., Campbell, M. J., Sloan, S., Phin, W. E., & Laurance, W. F. (2018). Road 

Risks & Environmental Impact Assessments in Malaysian Road Infrastructure 

Projects. Jurutera, 13 16. 

Alshetwi, A. B., Rahmat, R. A. A. O., Borhan, M. N., Ismael, S., Ali, A., Irtema, H. I. 

M., & Alfakhria, A. Y. (2018). Web-Based Expert System for Optimizing of 

Traffic Road in Developing Countries. International Journal of Engineering & 

Technology, 7(2.29), 876 881. 

Ankita, S. (2019). What is Rapid Application Development (RAD)? IT Management.  

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



97 
 

 

Retrieved on March 21, 2019, from https://blog.capterra.com/what-is-rapid-

application-development/ 

Ardekani, S., Hauer, E., & Jamei, B. (1992). Traffic Impact Models. In Chapter 7 of 

Traffic Flow Theory, Oak Bridge National Laboratory Report. Retrieved on 

December 30, 2018, from http://kc.hljit.edu.cn:8080/upload/t_upload/qc/131536 

2734573_1.pdf 

Arnold, P., & Javernick-Will, A. (2013). Projectwide Access: Key To Effective 

Implementation of Construction Project Management Software Systems. Journal 

of Construction Engineering and Management, 139(5), 510 518. 

Arslan, G., Kivrak, S., Birgonul, M. T., & Dikmen, I. (2008). Improving Sub-

Contractor Selection Process in Construction Projects: Web-Based Sub-

Contractor Evaluation System (WEBSES). Automation in Construction, 17(4), 

480 488. 

Assaf, S. A., & Al-Hejji, S. (2006). Causes of Delay in Large Construction Projects. 

International Journal of Project Management, 24(4), 349 357. 

Atchia, S. (2017). Traffic Impact Assessment Toolkit for Africa Cities. Retrieved on 

December 30, 2018, from  https://www.ssatp.org/sites/ssatp/files/annual_meetin 

gs/2017/Presentations/PillarB/AfDB Traffic Impact Assessment Study - EN.pdf 

Auckland Transport. (2010). Integrated Transport Assessment Guidelines. In New 

Zealand (Issue April). 

Austroads. (2017). Guide to Traffic Management Part 12: Traffic Impact 

Developments. In Australia and New Zealand (Vol. 91). 

Azra, N., & Hoque, S. (2014). Implementation of Traffic Impact Assessment in 

Proc. of the Intl. Conf. on 

Future Trends In Civil and Structural Engineering. 

Bilema, M. A. M., Haurula, M. M., & Rahman, R. (2017). The Study of Relationship 

Between Pedestrian and Safety based on the Theory of Planned Behaviour at Batu 

Pahat, Johor. MATEC Web of Conferences, 103, 08010. 

Botha, J. L. (2005). Trends in the Traffic Impact Assessment Process. 24th Southern 

African Transport Conference (SATC 2005), 814 821. 

Brian S. B. (1991). Traffic Access and Impact Studies for Site Development. In United 

Kingdome. Institute of Transportation Engineers. 

Bureau of Traffic Operations of Wisconsin. (2017). Traffic Impact Analysis Guidelines. 

In United States. 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



98 
 

 

Castro, K. (2018). Advantages of Database Management System. Tutorialspoint. 

Retrieved on March 27, 2019, from https://www.tutorialspoint.com/Advanta 

ges-of-Database-Management-System 

Cheung, S. O., Suen, H. C. H., & Cheung, K. K. W. (2004). PPMS: A Web-based 

construction Project Performance Monitoring System. Automation in 

Construction, 13(3), 361 376. 

Clark, I., & Faid, M. (2007). Guidelines for undertaking Transport Assessments in 

New Zealand and Australia. Australian Institute of Traffic Planning and 

Management (AiITPM) National Conference. 

Coifman, B., McCord, M., Mishalani, R. G., Iswalt, M., & Ji, Y. (2006). Roadway 

traffic monitoring from an unmanned aerial vehicle. IEE Proceedings: Intelligent 

Transport Systems, 153(1), 11 20. https://doi.org/10.1049/ip-its:20055014 

Collins, Z., Fuller, N., & Weller, P. (2007). Transport impact guidelines for site 

development: literature review (No. 327 PART I). Land Transport New Zealand. 

Cooley, K., De Gruyter, C., & Delbosc, A. (2016). A best practice evaluation of traffic 

impact assessment guidelines in Australia and New Zealand. Australasian 

Transport Research Forum, November, 1 21. 

Assessing age of data and land-use taxonomy in vehicle trip generation for 

transportation impact analyses. Transportation Research Part A, 118(September), 

387 398. https://doi.org/10.1016/j.tra.2018.09.007 

Delone, W. H., & McLean, E. R. (2003). The DeLone and McLean model of 

information systems success: a ten-year update. Journal of Management 

Information Systems, 19(4), 9 30. https://doi.org/10.1016/j.giq.2003.08.002 

Department for Communities and Local Government. (2011). Planning Policy 

Guidance 13: Transport. In United Kingdom. 

Department for Planning and Infrastructure. (2006). Transport Assessment Guidelines 

for Developments. In Western Australia. 

Department for Transport, & Department for Communities and Local Government. 

(2007). Guidance on Transport Assessment. In London. 

Department of Infrastructure Energy and Resources Tasmania. (2007). Traffic Impact 

Assessments ( TIA ) Guidelines. In Tasmania. 

Department of Statistics Malaysia. (2019). Demographic Statistics Fourth Quarter 

2018 Malaysia. 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



99 
 

 

Department of Transport and Main Roads Queensland. (2018). Guide to Traffic Impact 

Assessment. In Australia. 

Faheem, M. I. (2012). A Frame Work for Traffic Impact Analysis. Interational Journal 

of Engineering, Economics and Management, 1(1), 5 9. 

Figueira, M., & Claudia, S. A. (2013). Traffic Safety and Sustainable Transport 

Systems in Developing Countries. Journal of Traffic and Logistics Engineering, 

1(1), 86 91. https://doi.org/10.12720/jtle.1.1.86-91 

Gale, C. (2015). Research Methodology Applied to a Comparative Case Study of The 

Deinstitutionalisation of Children in Bulgaria and Ukraine. Scottish Journal of 

Residential Child Care, 14(3), 85 98. 

Google Maps. (2019). PuMas UTHM. Retrieved on September 30, 2019, from 

https://www.google.com/maps/@1.7517587,102.9933202,1567m/data=!3m1!1e 

Han, S. H., Kim, D. Y., Kim, H., & Jang, W. S. (2008). A Web-Based Integrated 

System for International Project Risk Management. Automation in Construction, 

17(3), 342 356. https://doi.org/10.1016/j.autcon.2007.05.012 

Hassan Khalep, H. (2005). Web-Based Time Attendance System. Kolej Universiti 

gree Thesis. 

Hawa, M. J., Akmalia, S., & Ho, J. S. (2012). A case study of the prevalence and 

characteristics of red light runners in Malaysia. Injury Prevention, 18(Suppl 1), 

A201.2-A201. https://doi.org/10.1136/injuryprev-2012-040590t.9 

Highway Planning Unit. (2015). Road Traffic Volume Malaysia (RTVM). 

Hokao, K., & Mohamed, S. S. (1999). Traffic Impact Mitigation for New 

Developments: A Way to Reduce Traffic Congestion in Major Cities. Transport 

and Communications Bulletin for Asia and the Pacific, 68, 1 32. 

Hughes, B. P., Newstead, S., Anund, A., Shu, C. C., & Falkmer, T. (2015). A Review 

of Models Relevant to Road Safety. Accident Analysis and Prevention, 74, 250

270. https://doi.org/10.1016/j.aap.2014.06.003 

Institute of Transportation Engineers. (2005). Transportation Impact Analyses for Site 

Development. 

Institute of Transportation Engineers. (2008). Trip Generation. Institute of 

Transportation Engineers. 

Jabatan Kerja Raya Malaysia. (2018). Guidelines for Traffic Impact Assessment ATJ 

38/2018. 

Jadaan, K., Al-braizat, E., Al-rafayah, S., Gammoh, H., & Abukahlil, Y. (2018). 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



100 
 

 

Journal of Traffic and Logistics Engineering, 6(1), 1 5. 

https://doi.org/10.18178/jtle.6.1.1-5 

Jose Regin, F., & Rene Val, R. (2005). Traffic Impact Assessment for Sustainable 

Traffic Management and Transportation Planning In Urban Areas. Proceedings 

of the Eastern Asia Society for Transportation Studies, 5, 2342 2351. 

Kazaura, W. G., & Burra, M. M. (2017). Land Use Change and Traffic Impact 

Analysis in Planned Urban Areas in Tanzania: The Case of Dar es Salaam City. 

Current Urban Studies, 5(1), 1 19. https://doi.org/10.4236/cus.2017.51001 

Khan, M. A., Ectors, W., Bellemans, T., Janssens, D., & Wets, G. (2018). Unmanned 

Aerial Vehicle-Based Traffic Analysis: A Case Study for Shockwave 

Identification and Flow Parameters Estimation at Signalized Intersections. 

Remote Sensing, 10(3). https://doi.org/10.3390/rs10030458 

Khan, M. A., Ectors, W., Bellemans, T., Ruichek, Y., Yasar, A. U. H., Janssens, D., & 

Wets, G. (2018). Unmanned Aerial Vehicle-based Traffic Analysis: A Case Study 

to Analyze Traffic Streams at Urban Roundabouts. Procedia Computer Science, 

130, 636 643. https://doi.org/10.1016/j.procs.2018.04.114 

Khanal, M. (2016). Road Safety in Developing Countries. Journal of Civil and 

Environmental Engineering, 82. https://doi.org/10.4172/2165-784X.S3-001 

Kutz, M. (2011). Handbook of Transportation Engineering (second). McGraw Hill. 

Land Transport Authority. (2017). Transport Impact Assessment Guidelines for 

Developments. In Singapore. https://www.lta.gov.sg 

Land Transport New Zealand. (2007). Transport impact guidelines for site 

development: Literature review. In New Zealand. August. 

Larastiti, S., & Yulianto, B. (2015). Kinerja Analisis Dampak Lalu Lintas. 18th FSTPT 

International Symposium. 

Laurance, W. F., & Arrea, I. B. (2017). Roads to Riches or Ruin? Science, 358(6362), 

442 444. https://doi.org/10.1126/science.aao0312 

Lee, S. K., & Yu, J. H. (2012). Success Model of Project Management Information 

System in Construction. Automation in Construction, 25, 82 93. 

https://doi.org/10.1016/j.autcon.2012.04.015 

Leong, C. K., & Leong, K. (2013). The Impact of Traffic Congestions on Tourist 

14th ApacChrie Conference 

2016, Bangkok, Thailand, 2009, 290 300. 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



101 
 

 

Lewis, J., & Ritchie, J. (2003). Qualitative Research Practice: A Guide for Social 

Science Students and Researchers. Design Issues, 47 76. 

Liberatore, M. J., Pollack-Johnson, B., & Smith, C. A. (2001). Project management in 

construction: Software use and research directions. Journal of Construction 

Engineering and Management, 127(2), 101 107. 

Lidasan, H. S., Espada, I. C., & Leon, M. R. C. De. (2010). A Needs Assessment of 

Transport Planning and Traffic Management of Local Cities: The Case of the 

Philippines. Journal of the Eastern Asia Society for Transportation Studies, 8, 

16 27. 

Lijphart, A. (1971). Comparative Politics and The Comparative Method. American 

Political Science Review, 65(3), 682 693. 

Lim, W. M., Abd Rahman, R., Hassan, M. F., & Md Rohani, M. (2019). The Study on 

the Level of Knowledge of the Approving Authority in the Practice of Traffic 

Conference Series: Materials Science and Engineering, 512(1), 012024. 

https://doi.org/10.1088/1757-899X/512/1/012024 

Limapornwanitch, K., Montalbo, C. M., Hokao, K., & Fukuda, A. (2005). The 

Implementation of Traffic Impact Assessment in Southeast Asian Cities: Case 

Studies of Thailand and The Philippines. Journal of the Eastern Asia Society for 

Transportation Studies, 6, 4208 4223. 

Mathew, T. V. (2014). Congestion Studies. In Chapter 4 of Transportation Systems 

Engineering (pp. 1 17). 

Memon, Z. A., & Mustaffar, M. (2006). A Systematic Approach for Monitoring and 

Evaluating the Construction Project Progress. The Institution of Engineers, 

Malaysia, 67(3), 26 32. 

Minhans, A., Zaki, N. H., & Belwal, R. (2013). Traffic Impact Assessment: A Case of 

Proposed Hypermarket in Skudai Town of Malaysia. Jurnal Teknologi (Sciences 

and Engineering), 65(3), 1 7. https://doi.org/10.11113/jt.v65.2139 

Ministry of Housing Communities and Local Government. (2018). National Planning 

Policy Framework. In United Kingdom (Issue July). 

Ministry of Transport Malaysia. (2019). National Transport Policy 2019 - 2030. 

Ministry of Transport Thailand. (2018). A Meeting to Consider The Report of the 

Review and Progress of Traffic Impact Assessment. Retrieved on March 27, 2019, 

from http://www.otp.go.th/index.php/search/view?key=TRAFFIC+Impact+ 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



102 
 

 

Assessment 

Mohamed, S. S., & Hokao, K. (2000). Estimation of Generated Traffic by New 

Developments. Victoria Transport Policy Institute. 

Mohammed Omar, A. A., & Mohammed, J. (2013). Traffic Flow Analysis For 

Intersection Using Computer Simulation Sidra Software: A Case Study In Bangi 

Malaysia. Tikrit Journal of Engineering Sciences, 20(4), 10 25. 

Muldoon, D., & Bloomberg, L. (2008). Development of Best Practices for Traffic 

Impact Studies. Journal of the Transportation Research Board, 2077(1), 32 38. 

https://doi.org/10.3141/2077-05 

Muromachi, Y., Lim, I., Wicaksono, A., Vergel, K. N., Choocharukul, K., Tan, V. H., 

Terai, K., Fukuda, D., & Yai, T. (2015). A Comparative Study on Road-based 

Urban Public Transport Policies in Six Asian Countries from the Viewpoint of 

Governance, Urban Planning, and Financial Aspects. Journal of the Eastern Asia 

Society for Transportation Studies, 11(July 2017), 1433 1450. 

https://doi.org/10.11175/easts.11.1433 

Myanmar Japan Thilawa Development Ltd. (2016). Environmental Impact Assessment 

for Industrial Area of Zone B. 

Naik, B. K., & Gopi, P. (2017). Traffic Impact Assessment for Hanamkonda City. 

International Journal of Emerging Technology and Advanced Engineering, 7(8), 

160 168. 

Transportation Sector: Implementing a Multimodal Public Transportation Route 

Planner. Asian Transport Studies, 4(2), 460 477. 

https://trid.trb.org/view/1421347 

Nasution, T. H., Pratama, F., Tanjung, K., Siregar, I., & Amalia, A. (2018). Online 

Thesis Guidance Management Information System. Journal of Physics: 

Conference Series, 978(1). https://doi.org/10.1088/1742-6596/978/1/012081 

National Center for Transportation Studies Foundation. (2012). Proposed Philippine 

Traffic Impact Assessment Guidelines. 

National Roads Authority. (2014). Traffic and Transport Assessment Guidelines. In 

Ireland. 

Nemmang, M. S., & Rahman, R. (2016). An Overview of Vehicles Lane Changing 

Model Development in Approaching at U-Turn Facility Road Segment. Jurnal 

Teknologi, 78, 59 66. 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



103 
 

 

New Zealand Transport Agency. (2007). Transit Planning Policy Manual: Appendix 

5C Integrated Transport Assessment (Issue August). 

Nitithamyong, P., & Skibniewski, M. J. (2004). Web-Based Construction Project 

Management Systems: How to Make Them Successful? Automation in 

Construction, 13(4), 491 506. 

Nitithamyong, P., & Skibniewski, M. J. (2006). Success/Failure Factors and 

Performance Measures of Web-Based Construction Project Management 

Journal of Construction Engineering and 

Management, 132(1), 80 87. https://doi.org/10.1061/(ASCE)0733-

9364(2006)132:1(80) 

Nitithamyong, P., & Skibniewski, M. J. (2011). Success Factors for the 

Implementation of Web-Based Construction Project Management Systems: A 

Cross-Case Analysis. Construction Innovation, 11(1), 14 42. 

Nitithamyong, P., Skibniewski, M. J., & Clark, A. J. (2007). Key Success/Failure 

Factors and Their Impacts on System Performance of Web-Based Project 

Management Systems in Construction. Electronic Journal of Information 

Technology in Construction, 12, 39 59. 

Okoli, C., & Pawlowski, S. D. (2004). The Delphi Method as a Research Tool: An 

Example, Design Considerations and Applications. Information and Management, 

42(1), 15 29. 

Osada, T., Osada, T., Koike, H., Koike, H., Morimoto, A., & Morimoto, A. (2004). 

Research on Establishment of a Standard of Traffic Impact Assessment with 

Integrated Database System. System, 1997, 1 6. 

Osman, M. R., Sarani, R., Zulkipli, Z. H., Paiman, N. F., & Voon, W. S. (2009). The 

Effect of Driver Management System According to SHE COP in Reducing Speed 

Violations. MIROS Publication, MRR 11/2009., 11. 

https://www.miros.gov.my/userfiles/file/MRR_11_2009.pdf 

Palmberger, M., & Gingrich, A. (2013). Qualitative Comparative Practices: 

Dimensions, Cases and Strategies. The SAGE Handbook of Qualitative Data 

Analysis, 94 108. 

International Research Journal of Engineering and Technology, 3(11), 956 958. 

Transport Master Plan for Urban Areas. Transportation Research Procedia, 25, 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



104 
 

 

3989 4006. http://dx.doi.org/10.1016/j.trpro.2017.05.242 

Pomlaktong, N., Jongwilaiwan, R., Theerawattanakul, P., & Pholpanich, R. (2011). 

Chapter 12: Road Transport in Thailand. In The Impacts and Benefits of 

Structural Reforms in the Transport, Energy and Telecommunications Sectors in 

APEC Economies: Asia-Pacific Economic Cooperation (pp. 267 289). 

Prasetyo, F. (2017). Kewenangan dalam Penerapan Pengaturan Analisis Dampak Lalu 

Lintas (Andalalin). Jurnal Kebijakan Dan Manajemen Publik, 4(2), 207 218. 

Puri, A. (2005). A Survey of Unmanned Aerial Vehicles (UAV) for Traffic 

Surveillance. In Department of computer science and engineering, University of 

South Florida. 

Ragin, C. C. (2014). The Comparative Method: Moving Beyond Qualitative and 

Quantitative Strategies. Univ of California Press. 

Reja, U., Manfreda, K. L., Hlebec, V., & Vehovar, V. (2003). Open-ended vs. Close-

ended Questions in Web Questionnaires. Developments in Applied Statistics, 

19(January), 159 177. Retrieved on March 27, 2019, from 

http://www.websm.org/uploadi/editor/Reja2003openvsclose-endedquestions.pdf 

Road Engineering Association of Malaysia. (2011). Guidelines for Traffic Impact 

Assessment (REAM-GL 10/2011). 

Roads and Traffic Authority. (2002). Guide to Traffic Generating Developments. In 

New South Wales. 

Rohani, M., Buhari, R., Daniel, B. D., Ambak, K., Sukor, N. A., & Asmah, F. S. (2015). 

Hussein 

Onn Malaysia. Applied Mechanics and Materials, 10(i), 990 995. 

https://doi.org/10.4028/www.scientific.net/AMM.773-774.990 

Said, M. S. (2016). Determination of Peak Hours and Level Of Service At An 

Unsignalised Intersection Using aaSIDRA 2.0. IOSR Journal of Mechanical and 

Civil Engineering (IOSR-JMCE), 13(5), 53 59. https://doi.org/10.9790/1684-

1305075359 

Salvo, G., Caruso, L., & Scordo, A. (2014). Gap Acceptance Analysis in an Urban 

Intersection through a Video Acquired by an UAV. Recent Advances in Civil 

Engineering and Mechanics, 199 205. 

Sarkar, D., & Jadhav, S. B. (2016). Cloud Based Project Management Information 

System (PMIS) for Construction Projects. International Journal of Civil and 

Structural Engineering, 6(3), 233 243. https://doi.org/10.6088/ijcser.6021 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



105 
 

 

Schmidt, R., Lyytinen, K., Keil, M., & Cule, P. (2001). Identifying Software Project 

Risks: An international Delphi Study. Journal of Management Information 

Systems, 17(4), 5 36. 

Schoeman, I. M. (2013). Application of Traffic Impact Studies as Part of the EIA 

Process: A Case Study as Applied to the Extension of a Mineral Processing Plant. 

WIT Transactions on The Built Environment, 130, 519 531. 

https://doi.org/10.2495/UT130421 

Sharifah, A., Nurmunira, M., Zulkiple, A., Kamaruzaman, N. ., Zamri, N. ., Rahman, 

N., & Siti Norsita, M. . (2014). Sustainable Framework Model (SusTIA FWM) 

for Traffic Impact Assessment in Malaysia. 9th Malaysian Road Conference, 7. 

Shiran, G., Black, J., & Tara, K. (2019). Traffic Impact Assessment of Land Use 

Propo International Journal of 

Transportation Engineering, 6(4), 381 393. 

Simbla. (2016). Advantages and Disadvantages of Online Database Builder. 

Retrieved on March 27, 2019, from https://www.simbla.com/advantagesanddisad 

vantagesofonlinedatabasebuilder 

Sin Yee, W. (2013). Web Aided Decision Support System for Pharmaceutical Vendors. 

 

Skulmoski, G. J., Hartman, F. T., & Krahn, J. (2007). The Delphi Method for Graduate 

Research. Journal of Information Technology Education: Research, 6(1), 1 21. 

https://doi.org/10.1007/3-540-47847-7_10 

Smith, E. A., & Tara, K. (1990). Who Should Pay for The Transportation Infrastructure 

Needed for New Developments? Proceedings 15th ARRB Conference, 17 31. 

Stærdahl, J., Schroll, H., & Dewar, N. (2004). Environmental Impact Assessment in 

Public Participation and Environmental Scope. The Journal of Transdisciplinary 

Environmental Studies, 3(1). 

Staffordshire Country Council. (2008). Guidelines for Transport Assessments and 

Travel Plans (Issue January). 

Susilo, B. H., & Imanuel, I. (2018). Traffic Congestion Analysis Using Travel Time 

Ratio and Degree of Saturation on Road Sections in Palembang, Bandung, 

Yogyakarta, and Surakarta. MATEC Web of Conferences, 181. 

https://doi.org/10.1051/matecconf/201818106010 

Tanaboriboon, Y., & Satiennam, T. (2005). Traffic Accidents in Thailand. IATSS 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



106 
 

 

Research, 29(1). 

The Commissioner of Law Revision Malaysia. (2006). Act 172- Town and Country 

Planning Act 1976. In Law of Malaysia. The Commissioner of Law Revision 

Malaysia. 

The Highland Council of Scotland. (2014). Guidance on the Preparation of Transport 

Assessments. In United Kingdom (Issue November). 

Transportation Planners Council of The Institute of Transportation Engineers. (1988). 

Traffic Access and Impact Studies for Site Development. In United States. ITE 

Journal, 8. 

Transportation Research Board. (2000). Highway Capacity Manual. In United States. 

Trip Generation Handbook: An ITE Recommended Practice (2nd ed.). (2004). 

Institute of Transportation Engineers. 

Valley, K. (2013). The Challenges of Implementing Urban Transport Policy in the 

Klang Valley, Malaysia. Procedia Environmental Sciences, 17, 469 477. 

https://doi.org/10.1016/j.proenv.2013.02.061 

Van Rensburg, J. F., & Van As, S. C. (2004). Issues with Traffic Impact Assessments. 

Proceedings of the 23rd Southern African Transport Conference, 12, 654 661. 

Wang, Y., Zhu, X., Li, L., & Wu, B. (2013). Reasons and Countermeasures of Traffic 

Congestion under Urban Land Redevelopment. Procedia-Social and Behavioral 

Sciences, 96, 2164 2172. https://doi.org/10.1016/j.sbspro.2013.08.244 

Wee, K. S. (2001). Development of Traffic Impact Assessment ( TIA ) Criteria in 

. Universiti Teknologi Malaysia: PhD 

Thesis. 

Weerasekera, K. S. (2011). Impact on Existing Transport Systems by Generated 

Traffic due to New Developments. Journal of the Institution of Engineers, Sri 

Lanka, 44(3), 31 37. 

Withanaarachchi, J., Setunge, S., & Bajwa, S. (2012). Traffic Impact Assessment and 

Land Use Development and Decision Making. International Conference on 

Disaster Management, 256 273. 

Yaakob, U., Masron, T., & Masami, F. (2010). Ninety Years of Urbanization in 

Journal of Ritsumeikan Social Sciences and Humanities, 4(3), 79 101. 

Yayat, K. D., Kombaitan, B., Pradono, & Heru Purboyo, H. P. (2015). Towards Traffic 

Impact Analysis Model for Indonesia Case Study Trans Studio Mall Karda. The 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH



107 
 

 

11th International Conference of Eastern Asia Society for Transporation Studies. 

Yayat, K. D., Kombaitan, B., Pradono, & Purboyo, H. P. H. (2016). Traffic Impact 

Assesment Practice in Indonesia. Procedia - Social and Behavioral Sciences, 227, 

75 80. https://doi.org/10.1016/j.sbspro.2016.06.045 

Yulianto, B., & Setiono. (2017). Web Application and Database Modeling of Traffic 

Impact Analysis using Google Maps. AIP Conference Proceedings, 1855(June). 

https://doi.org/10.1063/1.4985525 

Zulkiple, A., Atiq, R., & Rahmat, A. O. K. (2008). Interactive Traffic Impact 

Assessment Study. ARRB Conference, 23rd, 2008, Adelaide, South Australia, 

Australia. 

 

 

PTTA
PERPUS

TAKAAN
 TUNKU

 TUN A
MINAH




