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ABSTRACT

In the world about 1.24 Million people die every year and 20-50 million
sustain non-fatal injuries. Road tragic injuries estimated to be the eighth (8") leading
cause of death globally. In Malaysia about 18 deaths per day or 1 death every hour,
which require serious attention in searching for preventive measures to minimize this
problem. This study aims to investigate environmental factors that contribute to a
higher potential of fatal accidents at Federal Route, Malaysia. The study attempted to
identify the relationship among the severity of accidents and several identified
environmental factors. 166 accidents reports were collected randomly based on
serious collision and fatal of the Federal Roads in Peninsular Malaysia from year
2008 to 2015. Twenty eight variables were ranked according to the frequency. Then,
Pareto analysis was used as a tool to select the most often contributing factors to the
accidents severity. From the analysis, nine variables were then identified (78.4%) as
the most contributing factors to the accidents. Logistic Regression was applied to
develop accident predictive model based on data collected. It was expected that
proactive measures can be taken by the respective authorities before the actual fatal

accidents happen in the area under investigation.
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ABSTRAK

Di dunia sebanyak 1.24 juta orang mati setiap tahun dan 20-50 juta
mengalami kecederaan parah. Kemalangan maut di jalanraya dianggarkan kelapan
(ke-8) punca utama kematian di seluruh dunia. Di Malaysia, 18 kematian sehari atau
1 kematian setiap jam, yang memerlukan perhatian serius dalam mencari langkah
pencegahan untuk mengurangkan masalah ini. Kajian ini bertujuan untuk mengkaji
faktor-faktor alam sekitar yang menyumbang kepada potensi tinggi terhadap
kemalangan maut di Laluan Persekutuan, Malaysia. Sebanyak 166 laporan
kemalangan dikumpulkan secara rawak berdasarkan perlanggaran serius dan maut
dari tahun 2008 hingga 2015. Dua puluh lapan pembolehubah telah disenaraikan
mengikut kekerapan. Kemudian, Analisa Pareto digunakan untuk memilih faktor
utama kepada kemalangan yang serius. Daripada analisa tersebut, sembilan
pembolehubah (78.4%) telah dikenal pasti sebagai faktor utama yang menyumbang
kepada kemalangan. Logistik Regresi telah digunakan untuk membangunkan model
ramalan kemalangan. Dijangkakan bahawa langkah proaktif dapat diambil oleh
penguatkuasa yang berkaitan sebelum kemalangan maut terjadi di kawasan yang
dikaji.
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CHAPTER 1

INTRODUCTION

1.0 Introduction

Time to time, half a million of Malaysians died because of road accidents. The
highest cases of road accidents are caused by the driver’s behaviour, equipment failure,
road conditions and infrastructure. Road accidents affect government in which they
have to repair for the broken infrastructure that caused by the accident like lamp stand,
road divider, cleaning people blood from the road, and many more. According to
Ministry of Transport (MOT-Malaysia, 2015), the total deaths caused by road
accidents by year 2006 to 2015 for states of Malaysia, about 66,802 cases accident
deaths by vehicles. According to the latest WHO data published in May 2014 Road
Traffic Accidents Deaths in Malaysia reached 6,813 or 5.36% of total deaths. The age
adjusted Death Rate is 25.25 per 100,000 of population ranks Malaysia number 34 in
the world (WHO, 2014).
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The first thing that contributes to the reason for the road accidents in Malaysia
is the driver’s behaviour. Based on a survey done by MUFORS (Malaysian Unite for
Road Safety), 61.1% of respondents agreed that most of road crash takes place because
of driver’s attitude. Besides, based on the statistics by Royal Malaysia Police (RMP),
they found 85.7% of road crash happened because of human factor, 10.6% because of
road condition and environmental while the other 3.7% comes from the vehicle itself
(Jumaat, 2016). According to Idris et. al (2015) they have concluded that a factor of
personality 38% of the unique in aberrant driving behaviour have direct influences
55% of the variances in road accident among bus driver in Indonesia. Speeding, even if
the vehicle is going five miles per hour over, in the wrong place at the wrong time, it
can cause death to somebody. Speeding is also based on the traffic on an area, road
conditions, weather and lighting. When driver speeding, they risk their lives, so they
have to be alerted about what condition they will face. The faster a vehicle, the greater

the risk of an accident.

The issue of road accidents is an increasing problem in developing countries.
This could be due to increasing road traffic/vehicle occupancy. This has been
increasing over years. Regulating traffic on roads is an important task. There by
reducing accidents in accident prone zones. The accident was drastically increased over
a decade from 4% to 31%. This is an alarming issue. The analysis and proof of identity
of such road accident prone zones is essential to reduce the accidents. The factors

influencing such accidents are to be analysed for remedies.

Methodologies for predicting accidents have been widely studied in the past.
The prediction models are mostly causative types in which the number of accidents is
taken as a function of number of independent variables. Several studies have been
conducted to identify accident-prone locations using Geographic Information System

(GIS), fuzzy and neural network classifier approaches. However such methods are
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highly dependent on traffic flow data like Average Daily Traffic (ADT) and the data
collected by the traffic police from the accident sites. Moreover the traffic police may

not be able to collect all the data to carry out analysis on road accidents.

Considering all the factors mentioned above, it is necessary to develop a model
which can assist in forecasting black spots on a given road network based on data
collection from expertise forensic department of Public Work Department (PWD). In
the current practice in Malaysia, black spot area is identified as 5 or more types of
accident in radius 50m in the 3 years or 3 or more same types of accident in radius 50m
in the 3 years (Baguley, 1995). The accident predictive model developed in this study

predicts the probability of fatal accidents occur based on the environmental factors.

1.2 Problem Statement

Malaysia’s accident rate is ranked as the one of the highest in the world. In
2014, there were more than 25.1 million registered vehicles in Malaysia (MOT-
Malaysia, 2015). Problems such as traffic congestion are the norm for urban areas.
Fatal accidents are no longer new as they happen on daily basis. Road infrastructure
construction and maintenance takes huge chunk of national budget. The outcome has
been about a staggering RM 9.0 billion in social cost annually around RM 1.3
million/death (MOT-Malaysia, 2014).

Bad habits of Malaysian drivers who like to speed without considering the risks
is one of the contributory factors for the high accident rate in the country. On the

average, there are 19 deaths each day due to road accidents (MOT-Malaysia, 2015).
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The World Top 25 Countries In Car Accidents Ranking 2016 has ranked Malaysia at
number 18 in it is list of countries with the most deaths caused by road accidents with
estimated road traffic death rate 25 per 100 000 population (worldatlas.com 2016).
This situation is very worrying and that the government is confident that the best way
to handle the issue is to educate the public and create awareness of the importance of
road safety and road courtesy at grass root levels.

In Malaysia the main accident occur by head-on collision and out of control. It
is accounted for 79.0% of all collision types. The related accident above is
environmental factors contribution. Besides that, most of complaints related to road
accidents received from road users are based on environmental situations such as road
light, pavement conditions, etc. This situation that occurs since few years ago have
intrigued the need to conduct this study, hence the proactive measures or mitigation

actions can be taken to avoid the fatal accidents.

1.3  Objective

This study aims to investigate environmental factors that contribute to a higher
potential of fatal accidents at Federal Route, Malaysia. To achieve the aim, the study

will be defined based on following objectives:

) To identify the accident patterns on Federal Route,
i) To determine the contributing factors to accidents,
iii) To develop a model by relating the probability of accident severity (YY)

with independent variables identified in (ii) above.



1.4  Scope of Study and Analysis

Some limitations that involve in this study are below:-

i) Involve accident history from year 2008 to 2015.

i) This study only investigates environmental factors in road
accidents. Other factors such as human factors and vehicle
factors are not considered.

iii) The speed limit of the federal road is 90km/hr or 60km/hr
depend on gazetted by government of Malaysia.

iv) Type of federal roads for this study is the standard R5/U5 or
R4/UA4.

V) All environment parameters were identified by forensic

expertise of Public Works Department (PWD) Malaysia.

1.5  Expected Contribution

In the current practice in Malaysia, black spot area is identified as 5 or more
types of accident in radius 50m in the 3 years or 3 or more same types of accident in
radius 50m in the 3 years (Baguley, 1995). The accident predictive model developed in
this study predicts the probability of fatal accidents occur based on the environmental

factors.
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The findings from this study would be useful in predicting black spot area
before accident occurred. Therefore, it is expected that the proactive measures can be
taken or considered by the respective authorities before the actual fatal accider

happens on the area.



REFERENCES

Abdullah, L. and Zamri, N. 2012. Road Accident Models with Two Threshold Levels
of Fuzzy Linear Regression. Journal of Emerging Trends in Computing and
Information Sciences, 3(2), pp.225-230.

Baguley, C. 1995. Intrim Guide on Identifying Prioritising and Treating Hazardous
Locations on Roads in Malaysia. Transport Research Laboratory. IKRAM. JKR
20708-0022-5.

Boston-University 2013. Multiple Logistic Regression Analysis. Available at:
http://sphweb.bumc.bu.edu/otlt/mph-
modules/bs/bs704_multivariable/BS704_Multivariable8.html#multiplelogisticregr
essionanalysis.

Butlewski, M., A. Misztal, and R.C. 2014. Non-financial factors of job satisfaction in
the development of a safety., culture based on examples from Poland and
Romania., Digital Human Modeling. Applications in Health, Safety, Ergonomics
and Risk Management, Lecture Notes in Computer Science. 529: .

Cejun Liu and Chou-Lin Chen 2009. An Analysis of Speeding-Related Crashes,
Definitions and the Effects of Road Environments. , (February).

Chan, J.M. 2014. The Road Safety Plan of Malaysia 2014-2020., Road Safety
Department of Malaysia, Putrajaya. , 2014(December). Available at:
http://docplayer.net/23055113-The-road-safety-plan-of-malaysia-2014-2020-
commuting-accidents-prevention-seminar-2014-9-th-december-2014-tuesday-

monash-university-malaysia.html.



98

Cribbins, P.D., Aran, J.M., and Donaldson, J.K. 1967. Effects of Selected Roadway
and Operational Characteristics on Multi-Lane Highways, Highway Research
Record 188., Highway Research Board, National Research Council, Washington,
DC, 1967.

Dhamaniya, A. 2013. Development of Accident Prediction Model under Mixed Traffic
Conditions., A Case Study., Third International Conference on Urban Public
Transportation Systems November 17-20, 2013 | Paris, France. Available at:
http://ascelibrary.org/doi/abs/10.1061/9780784413210.012#sthash.j5suhemS.dpuf

Fakultat, D. 2013. Human Factors as Causes for Road Traffic Accidents in the
Sultanate of Oman under Consideration of Road Construction Designs.

Gorny, A. 2015. Application of the Pareto principle to accident analysis to improve
working environment. , (August), pp.7-10.

Herbert S. Levinson and 1.K. Chan 1995. Urbitran Associates in Association, Technical
Memorandum, Data Collection, Route 7 Access Management Plan, Prepared for
Southwest Regional Planning Agency.

Hohnscheid, K.-J. 2003. Road safety Impact Assessment., Bergisch Gladbach,
Bundesanstalt fiir Strassenwesen. [internal report].

Hong, D., Kim, J., Kim, W., Lee, Y. and Yang, H.C. 2005. Development of traffic
accident prediction models by traffic and road characteristics in urban areas. In
Proceedings of the Eastern Asia Society for Transportation Studies (Vol. 5, pp.
2046-2061). , 5, pp.2046-2061.

Hoque, M.S. and Hasan, M.. 2007. Involvement of Vehicle Factors in Road Accidents.,
Journal of Civil Engineering (JCE), The Institute of Engineers Bangladesh (IEB),
Vol. 35 (1), 2007, pp 17-27.

Idris F, Rozmi I, H.F.W. 2015. The Model of Personality and Driver Behavior as
Mediator on Road Accident Involvement among Bus Driver in Riau Province
Indonesia. , (July 2016).



99

JKR-KL 1985a. Arahan Teknik (Jalan) 2C/85., Manual on Traffic Control Devices
Temporary Signs And Work Zones Control., Roads Branch Public Works
Department Malaysia,

JKR-KL 1985h. Arahan Teknik (Jalan) 2D/85., Manual on Traffic Control Devices,
Road Marking and Dileanation., Roads Branch PublicWorks Department
Malaysia,

JKR-KL 1987. Arahan Teknik (Jalan) 2E/87., Guide Signs Design and Application.,
Roads Branch Public Works Department Malaysia,

JKR-KL 1986. Arahan Teknik (Jalan) 8/86., A Guide on Geometric Design of Roads.,
Design Standards and Road Classfications., Roads Branch PublicWorks
Department Malaysia Jalan Sultan Salahuddin 50582 Kuala Lumpur,

JKR-KL Standard Specification For Road Works., Section 4 Flexible Pavement.,
Cawangan Jalan, 1bu Pejabat JKR, K.L,

Jumaat, N.F. 2016. The Relationship Between Driver’s Background And Driver’s
Speed Preferences. Available at: http://umpir.ump.edu.my/13057/1/FKASA -
NURUL FARHANA NASARRUDIN - CD 6674.pdf.

Juran, J.M. 1970. Quality Planning and Analysis.” New York: McGraw-Hill., Koch, R.
2004. “Living the 80/20 Way: Work Less, Worry Less, Succeed More, Enjoy
More.” London: Nicholas Brealey Publishing.

Kuprenas, J.A. 2012. Reduction of construction project risks to pedestrians, drivers,
and transit passengers through analysis of historical accident records.

Lardelli-, PClaret, J.J.J. and "nez-Moleo “n, J de Dios Luna-del-Castillo, M Garc1'a-
Mart1'n, A Bueno-Cavanillas, R.G. “lvez-V. 2005. Driver dependent factors and
the risk of causing a collision for two wheeled motor vehicles. , pp.225-231.

Martin, J.-L. 2002. Relationship between crash rate and hourly traffic flow on
interurban motorways. Accident Analysis & Prevention, 34(5), pp.619-629.
Available at:

http://www.sciencedirect.com/science/article/pii/S0001457501000616.



100

MIROS 2014. Road Safety Plan of Malaysia 2014-2020, Available at:
http://www.mot.gov.my/SiteCollectionDocuments/Darat/Road_Safety Plan_2014
-2020_booklet-EN.pdf.

MOT-Malaysia 2014. Statistik 2014, Transport Statistics Malaysia, Ministry of
Transport Malaysia ISSN: 0128-2778, Available at:
http://www.mot.gov.my/en/Statistik Tahunan Pengangkutan/Transport Statistics
Malaysia 2014.pdf.

MOT-Malaysia 2015. Statistik 2015, Transport Statistics Malaysia, Ministry of
Transport Malaysia ISSN: 0128-2778, Available at:
http://www.mot.gov.my/my/Statistik Tahunan Pengangkutan/Statistik
Pengangkutan Malaysia 2015.pdf.

Murthy, N. and Rao, R.S. 2015. Development of model for road accidents based on
intersection parameters using regression models. , 5(1), pp.1-8.

Mustakim, F., Aziz, A. and Samad, A. 2008. Blackspot Study and Accident Prediction
Model Using Multiple Liner Regression. , pp.121-136.

Mustakim, F. and Fujita, M. 2011. Development of Accident Predictive Model for
Rural Roadway. , 5(10), pp.408-413.

Rokade, S., Singh, K., Katiyar, S.K. and Gupta, S. 2009. Development of Accident
Prediction Model. International Journal of Advanced Engineering Technology,
(May), p.26.

Singh, S. 2015. Critical reasons for crashes investigated in the National Motor Vehicle
Crash Causation Survey. (Traffic Safety Facts Crash.Stats. Report No. DOT HS
812 115). Washington, DC: National Highway Traffic Safety Administration.
Published. , (February), pp.2-3.

Sivakumar, T. and Amarathung, D. Development of Traffic Accident Prediction
Models Using Traffic and Road Characteristics., A Case Study from Sri Lanka. ,
(i).

Staffeld, P.R. 1953. Accidents Related to Access Points and Advertising Signs.,
Minnesota Highway Study” - Traffic Quarterly.



101

Swedish and Agency, Environmental, P. 2003. Environmental impact from different
modes of transport -, Available at:
https://www.naturvardsverket.se/Documents/publikationer/620-5183-
0.pdf?pid=2861.

Tanaka, H., Uejima, S., and Asia, K. 1982. Linear regression analysis with Fuzzy
model., IEEE Trans. Systems Man. Cybernet.,12, 903-07.

Treat, J. R., Tumbas, N. S., McDonald, S. T., Shinar, D., Hume, R. D.,& Mayer, R.E.
1977. Tri level study of the causes of traffic accidents (Vol. Volum 1). Available
at: https://deepblue.lib.umich.edu/handle/2027.42/64993.

WHO 2014. Malaysia Road Traffic Accidents., WORLD HEALTH RANKINGS.,(World
Health Organization)., Available at: http://www.worldlifeexpectancy.com/cause-
of-death/road-traffic-accidents/by-country/.

WHO 2015. Road traffic deaths Data by country., (World Health Organization).,
Available at: http://apps.who.int/gho/data/node.main.A997.

WHO 2016. Road traffic injuries., (World Health Organization)., Available at:
http://www.who.int/mediacentre/factsheets/fs358/en/.

Zadeh, L.A. 1965. Fuzzy Sets-Information and Control-1965.pdf. Available at:
https://people.eecs.berkeley.edu/~zadeh/papers/Fuzzy Sets-Information and
Control-1965.pdf.





