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Abstract—This paper evaluates the sustainability of traffic 

growth in Malaysia.The number of registered vehicles is 

used as an indication of traffic growth.Also, the number of 

registered buses is considered as an indication of public 

transportation usage. The results indicate that the traffic 

growth is mainly due to increases in the private cars 

motorcycles, while the rate of increase for buses is very 

small.The percentages for passenger cars and motorcycles 

are increasing while the percentage of buses is slightly 

dropping down, which is a negative indication regarding the 

traffic growth in Malaysia. The trends for the rate of 

vehicles per capita, unit GDP, and unit length of the road 

network have been discussed. Most of the trends indicate 

that the current growth trends of traffic in Malaysia are 

unsustainable. The paper also provides some 

recommendations for the Malaysian government to 

maintain a sustainable traffic growth in the country.  

 

Index Terms—traffic growth, sustainability, private car 

ownership, public transportation 
 

I. INTRODUCTION 

Most of the cities in Malaysia have witnessed 

significant population and economic growth over the past 

two decades.

increase in the number of registered vehicles.However, 

for this growth to be sustainable, it has to show a higher 

rate of growth for public transportation modes when 

compared to private transportation modes (mainly 

passenger cars and motorcycles). 

In a country where almost every household owns at 

least one private vehicle, it is not surprising that public 

transportation in Malaysia is not a popular option as a 

mode of urban travel [1]. The public transportation mode 

share in Malaysia is almost 20%, which is an alarming 
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sign that Malaysia needs to rethink its future direction in 

terms of urban transportation. Policies that favor private 

vehicles ownership, rather than promoting public 

transportation ridership, are at fault for this situation and 

have been followed, without further evaluation, since 

Malaysia obtained its independence in 1957.  

Historically, Malaysia was an agriculture nation but 

was transformed into an industrialized nation by the ex-

Prime Minister – Tun Mahathir Mohamad. With the 

transformation, the country gained wealth, which caused 

the Gross Domestic Product (GDP), at constant price, to 

grow from RM5.1 billion in 1957 to RM766 billion in 

2010 [1]. As a result, in 2011, it is reported that 

Malaysians earned an average of RM5,000 a month [2]. 

The personal wealth is used most often to finance the 

purchase of private vehicles – cars and motorcycles – 

which are deemed as a necessity now, not so much for the 

status anymore. 

The Malaysians’ appetite for private vehicles are fed 

by three Malaysian car manufacturers – Proton, Perodua 

and Naza – a big number for a population of 

approximately only 30 million people. Coupled with low 

interest rate, relaxed loan approval process and highly 

subsidized petrol fuel, it is easier and cheaper than before 

to own a car or a motorcycle. Now, with only a diploma 

as a proof, a fresh graduate may own a car faster than 

they can land a job. And, the fact that Malaysian cities 

are highly sprawled doesn’t help the case for using public 

transportation. 

As a result, in 2012, there were more than 20 million 

registered vehicles in Malaysia [3]. This number presents 

significant challenges and issues to a country with just 

over 5 million households. Problems such as traffic 

congestion are the norm for urban areas. Fatal accidents 

are no longer news as they happen on daily basis. Road 

infrastructure construction and maintenance takes huge 

chunk of national budget.  
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Only recently, the authorities realized that some 

actions must be taken to curb excessive dependence on 

private car usage. Among the first right actions taken by 

the government is to streamline government agencies that 

look after transportation agenda. With only a single entity 

– Suruhanjaya Pengangkutan Awam Darat (SPAD) or 

Land Public Transport Commission – as compared to 

three previously (i.e. Ministry of Transport, Road 

Transport Department, and Commercial Vehicle 

Licensing Board), decisions are now considering the 

national transportation objectives rather than the 

individual department’s Key Performance Indicators 

(KPIs).  

With SPAD, the focus now shifts to public 

transportation as the solution to transportation woes. 

Projects like Bus Rapid Transit (BRT) and Mass Rapid 

Transit (MRT) are new initiatives that take precedence in 

national agenda over road construction, except for rural 

area. Also, still in its infancy are initiatives that push for a 

more sustainable transportation like hybrid vehicles and 

biomass fuel. Undoubtedly, these are steps in the right 

direction, but, positive results are yet to be seen. 

This paper presents an analysis of the vehicle 

registration record over a period of ten years.The results 

show an effort to quantify the problem in hand. 

II. LITERATURE REVIEW 

The Malaysian government has recognized the 

importance of developing a sustainable transportation 

system in order to achieve the national goals and 

objectives.The 10
th

 Malaysia Plan, for the period 2011 to 

2015, considered the development of a comprehensive 

and efficient public transportation as an essential element 

to achieve a sustainable transportation system.Also, the 

livability of large and medium cities is strongly affected 

by the level of mobility provided through public 

transportation. The lack of an efficient public 

transportation system may result in more congestion 

levels, higher loss of productivity, lower quality of life, 

and less level of livability and competitiveness [4]. In the 

9
th

 Malaysia Plan, covering the period 2006 – 2010, it 

was indicated that there should be more focus on 

developing rail system within the country as the public 

transit mode share has dropped from about 35% in mid-

1980’s to be less than 20% in 2003.The plan suggested a 

30% public transportation mode share as a target value 

[5].  

One of the main side effects of road transportation is 

vehicles’ emissions, which result in some negative 

impacts on air quality and global warming.It was 

estimated that the road transportation CO2 emissions, in 

Malaysia, were about 60,000 ktonnes in 2007.Based on a 

parametric study, the promotion of public transportation 

was proven to be an effective strategy as it showed a 

potential to reduce fuel consumption by about 1000 

ktonnes and reduce CO2 emissions by about 7% [6]. The 

Vehicle Miles Travelled (VMT) is one of the main 

indicators of the level of CO2 emissions.A study 

evaluated the VMT for 22 residential developments, 

which were constructed between the pre-1980s and 

2000s.The study concluded that the use of private 

transportation (private car or motorcycle) is the most 

common mode of transportation for the majority of the 

newer developments are producing much higher emission 

levels as the residents are travelling for much longer 

distance/household/day.The study suggested some 

solutions to reduce VMT and emissions, such as; 

developing the public transportation system, applying 

concepts of compact communities, and adopting a fuel 

and parking pricing strategies [7]. Some other studies 

considered the use of biofuels and natural gas as an 

alternative to reduce fuel consumption and CO2 

emissions [8]-[10].  

The development of transit oriented neighborhoods 

was suggested as a supporting concept to increase the use 

of public transportation, which reduces the use of private 

transportation. Such reduction in private transportation 

use has a direct effect on limiting traffic congestion and 

development is the park and ride facilities.Kadar Hamasa 

et al. [12] evaluated the parking occupancy, accumulation, 

turnover, and duration at one of the major park and ride 

facilities in Putrajaya, Malaysia.The results showed a 

very low occupancy rate for the multistory parking 

buildings (about 50%), which is an indication that the 

park and ride facilities are not fully utilized.In addition, it 

is also an indication of low mode share for public 

transportation.Likewise, a more detailed study [13] 

considered the park and ride facility in Putrajaya, 

Malaysia, where it was found out that the occupancy rate 

is as low as 2% in some of these facilities.The study was 

based on field observations and car owners’ surveys. The 

study recommended a reduction of the waiting time at the 

Park and Ride facility through increasing the bus 

frequency.It also suggested adding more restrictions for 

the on-site parking, within cities, in order to make it less 

attractive for the car users.  
Some other studies [14], [15] considered the 

demographic and travel characteristics of public 

transportation usersand their satisfaction level in an effort 

to understand the main reasons for the low public 

transportation mode share.It was indicated that the public 

transportation mode share in 2010 was between 10% and 

20% in different cities.These percentages are very low 

when compared to the public transportation mode share 

in some neighboring countries where this percentage 

ranges from 60% to about 90%.Based on the conducted 

surveys, it was concluded that the two top reasons for the 

low public transportation mode share are the low 

frequency and lack of punctuality.Providing the public 

buses’ locationsin real-time through a web application 

has been suggested as a solution to reduce the waiting 

time for bus users.  

As it appears from the literature review, the public 

transportation in Malaysia is not capturing an acceptable 

percentage of the travel demand.Considering that most of 

the governmental plans and previous research have 

recommended the promotion of public transportation, the 

current public transportation mode share is very 
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low.Therefore, there is a need to quantify the problem 

and examine the suatainability of traffic growth in 

Malaysia. 

III. METHODOLOGY  

The available data for this research includes the 

following: 

 The population data, which is available for years 

1980, 1991, 2000, and 2010 [16]. 

 GDP per capita, at constant price, for the period 

2000 to 2011 [17]. 

 Total number of registered vehicles and their 

classification for the period from 2003 to 2012 

[18]. 

 Total length of road network in Malaysia from 

2003 to 2012 [18].  

 The total length of railway tracks from 2006 to 

2013 [19], [20] and the number of passenger 

journeys using rail system for the period from 

2003 to 2011 [21]. 

Unfortunately, the data for the public transportation 

ridership was not available to the authors. 

This paper considers mainly two types of 

transportation modes, public and private.The private 

transportation is represented by the number of private 

cars motorcycles.Since the available data on vehicle 

registration does not differentiate the public buses from 

the other buses (such as, company buses, school buses, 

tourist buses …etc.), the total number of registered buses 

is considered as an indication of the trend of increase in 

public transportation. In addition to that, the length of 

railway tracks is also considered as an indication of 

public transportation as well. 

The methodology for this research includes examining 

the trends of: 

 The growth in number of each type of vehicle and 

the length of railway tracks over time. 

 The change in traffic composition (i.e. the 

percentage of each type of vehicle over time). 

 The change in number of vehicles per capita 

 The change in number of vehicles per unit GDP 

per capita. 

 The change in the number of vehicles per unit of 

total road network length. 

Based on these trends, the authors provide some 

discussion and recommendations regarding the 

sustainability of traffic growth in Malaysia. 

IV. ANALYSIS AND RESULTS  

It should be noted that the total length of railway tracks 

was 1,949 km in 2006 and then dropped down to 1,792 

from 2007.This fact contradicts the objectives that were 

set in the 9
th

 Malaysian Plan [5]. Therefore, it is not 

included in the analysis as there is no change in this 

parameter.Also, the number of passenger journeys using 

the rail system, shown in Figure 1, does not show a clear 

trend and there is a weak correlation.Based on that there 

will be no consideration of rail system in the analysis. 

 

Figure 1. Passenger journeys using rail 

 

Figure 2. Passenger car, motorcycle and bus registration 

 

Figure 3. Percentages of PC, MC, and Buses 
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The number of registered passenger cars (PC), 

motorcycles (MC), and buses from 2003 to 2012 can be 

summarized as shown in Fig. 2. It is clear that the three 

types of vehicles have an increasing trend over the study 

period.In addition, the passenger cars show a rate of 

increase that is higher than that of the motorcycles. Based 

on the regression analyses equations, depicted in Fig. 2, it 

is expected that the number of private cars will be higher 

than the number of motorcycles in Malaysia by year 

2020.In addition to that, the rate of increase of PC and 

MC is around half a million per year for each of them.On 

the other hand, the rate of increase for buses is only about 

2000 buses per year.Keeping in mind that there is no 

increase in railway track length and usage and the 

mentioned increase is the total increase in number of 

buses, not only for public buses, then the rate of increase 

in public transportation is much less than the increase in 

private transportation.  

Another way of considering the traffic composition is 

to consider the percentage of each mode out of the total 

number of registered vehicles.These percentages are 

illustrated in Fig. 3, which shows that the percentage of 

buses out of the total registered vehicles is generally less 

than 1%, while the PC and MC represent about 90% of 

the total vehicles registered in Malaysia.Also, the trends 

shown in Fig. 3 indicate that the percentage of PC is 

increasing over the study period, while the percentages of 

MC and buses are reducing.The reduction in percentage 

of MC is a good indication, as the MCs have been 

considered the major contributor to traffic fatalities in 

Malaysia [22], [23]. On the contrary, the reduction in the 

percentage of buses is a negative indication of 

unsustainable growth. 

The population data is reported every 10 years and the 

available data shows the population for years 1980, 1991, 

2000, and 2010, as shown in Fig. 4.

well represented by a straight line, as illustrated in Fig. 4, 

as the coefficient of determination is almost 1.0.The 

equation shown in Fig. 4 is applied to estimate the 

population for years 2003 – 2012. 

 

Figure 4. Population Data for Malaysia 

In order to consider the population growth and the 

traffic growth combined, the number of vehicles per 

1,000 capita is calculated and presented in Fig. 5.It 

should be noted that the population for the study period 

years has been estimated based on the regression line 

equation shown in Fig. 4.The data in Fig. 5 illustrates an 

increasing trend for the three types of vehicles considered. 

 
Figure 5. Passenger car and motorcycle registration per capita 

 

Figure 6. Passenger car and motorcycle registration per unit GDP 
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This can be attributed to the major economic growth 

that Malaysia has witnessed over the considered years 

and the perception of Malaysians to car ownership.The 

results of a study by Abdalla Nurdeen Kamba et al. [24] 

suggested that the main reasons for Malaysian travelers 

to choose private cars as a mode of transportation are 

better travel time and travel costs offered by the private 

cars when compared with transit systems.  

The second factor that has an effect on vehicle 

registration is the GDP. Fig. 6 illustrates the trends of PC, 

MC, and buses per unit of the GDP.From the shown 

trends, it is easily recognizable that the number of buses 

per unit GDP does not show strong correlation with the 

GDP per capita, while the MC and PC are showing very 

strong correlation. This is another negative indication 

regarding the allocation of funds to public transportation. 

The last factor considered is the total length of the road 

network, which is presented in Fig. 7.The road network 

length shows a high increase starting from 2009 (year 7 

in the figure).Starting from that year (2009), there has 

been a significant increase in the total road network, 

which is definitely due to high budget allocation to road 

construction. This can be attributed to the government’s 

policy to increase the accessibility through road 

transportation and the construction of new highways and 

bypasses in an attempt to reduce traffic congestions, 

which is one of the negative indications as it shows large 

budget allocations to road construction without 

comparable allocation to the development of the public 

transportation system. 

 

Figure 7. Total road network length 

 

Figure 8. Number of vehicles per unit length of the road network 

As a result of this policy, several major projects were 

opened to traffic during that year (e.g. the road network 

in Iskandar Malaysia, opening of new highways in the 

Klang Valley, opening of rural roads in Sabah and 

Sarawak, roadways within new residential development 

projects …etc.).  

The trends for the number of vehicles per unit length 

of the road network, for the three types of vehicles 

considered, are shown in Fig. 8. It is noticed that the 

number of vehicles per unit length of the road network 

was increasing from year 2003 to year 2008 (years 1 to 6 

in the figure).Starting from year 2009 (year 7 in Fig. 8), 

the rate started to decrease due to the significant increase 

in the road network length.It is also recognizable that the 

buses are following the same trend as that of the PC and 

MC, which is a negative indication of low investment in 

public transport. The level of investment allocated to road 

construction with limited allocation to public 

transportation is another indication of the lack of 

consideration for the sustainability of the transportation 

system in Malaysia. 

V.
 

CONCLUSIONS AND RECOMMENDATIONS 
 

The paper presented an evaluation of the traffic growth 

in Malaysia relative to time, population, GDP and road 

network length.The analyses showed that the current 

trend of traffic growth in Malaysia is unsustainable as it 

is directed more towards an increase in the use of private 

transportation (PC and MC).Also, the level of investment 

in road construction is very good and there has been a 

significant increase in the total road network length over 

the past few years.However, the level of investment in 

public transportation does not match with that level for 

road construction. 

Based on the analyses conducted in this research and 

the available literature review, it is recommended to the 

Malaysian government to consider the following: 

 Allocate more funding for the development of 

public transportion systems (both buses and 

rail).The allocated funds should consider the level 

of population and economic growth in the country. 

 Apply more strict requirements for registering 

private transportation vehicles, especially 

motorcycles as the motorcyclists are more likely 

to use the public transportation as an alternative to 

motorcycles. 

 Strategies adopted for transportation systems 

management, especially for the road transportation 

system, must focus more on the provision of 

transit systems that are better than the private cars 

in terms of travel time and travel costs. 

Journal of Traffic and Logistics Engineering Vol. 3, No. 1, June 2015

10©2015 Journal of Traffic and Logistics Engineering



ACKNOWLEDGMENTS 

The authors would like to thank the MIT-UTM 

Sustainable Cities Program for sponsoring this 

research.Special thanks to the College of Engineering and 

the Civil Engineering Department at the American 

University of Sharjah (AUS) for their support to this 

research. 

REFERENCES  

[1] Statistics Malaysia, Malaysian Economic Statistics – Time Series, 
Malaysian Department of Statistics, Kuala Lumpur, 2011. 

[2] Statistics Malaysia, Household Income and Basic Amenities 
Survey Report 2012, Malaysian Department of Statistics, Kuala 

Lumpur, 2012. 

[3] Ministry of Transport Malaysia, Transport Statistics Malaysia 
2012, Kuala Lumpur, 2012.  

[4] The Economic Planning Unit, Prime Minister's Department (2010), 

Tenth Malaysia Plan (2011 – 2015). 
[5] The Economic Planning Unit, Prime Minister's Department (2006), 

Ninth Malaysia Plan (2006 – 2010). 

[6] H. Ong, T. Mahlia, and H. Masjuki, “A Review on Emissions and 
Mitigation Strategies for Road Transport in Malaysia,” Renewable 

and Sustainable Energy Reviews, vol. 15, no. 8, pp. 3516-3522, 

2011. 
[7] M. Majid, A. Nordin, F. Johar, and H. Tifwa, “Travel emission 

profile of iskandar malaysia neighbourhoods from pre-1980s to 

2000s,” in Proc. IOP Conference Series: Earth and 
Environmental Science, vol. 18, no. 1, 2014. 

[8] S. Lim and K. Lee, “Implementation of biofuels in malaysian 

transportation sector towards sustainable development: A case 
study of international cooperation between Malaysia and Japan,” 

Renewable and Sustainable Energy Reviews, vol. 16, no. (4), pp. 

1790-1800, 2012. 
[9] I. Mukherjee and B. Sovacool, “Palm oil-based biofuels and 

sustainability in Southeast Asia: A review of Indonesia, Malaysia, 

and Thailand,” Renewable and Sustainable Energy Reviews, vol. 
37, pp. 1-12, 2014. 

[10] H. Khoo, “Understanding public acceptance on natural gas 

vehicles: A case study of Klang Valley, Malaysia,” in Proc. 17th 
International Conference of Hong Kong Society for 

Transportation Studies, HKSTS, pp. 213-220, 2012. 

[11] O. HoonLeh, T. Hwa, D. Omar, J. Abdullah, and F. Tee Szu, 
“Transit oriented neighbourhood for better environmental health,” 

in Proc. International Conference on Science and Social Research, 

2010, pp. 516-521. 
[12] A. Kadar Hamsa, S. Syed Adnan, and U. Khalid, “Analysis of 

parking usage at the park and ride facility in Klang Valley, 

Malaysia,” Transactions on the Built Environment, vol. 138, pp. 
179-193, 2014. 

[13] M. Borhan, R. Rahmat, A. Ismail, and R. Ismail, “Prediction of 

Traveling Behavior in Putrajaya, Malaysia,” Research Journal of 
Applied Sciences, Engineering and Technology, vol. 3, no. 50, pp. 

434-439, 2011. 

[14] N. Yaakub and M. Napiah, “Public bus passenger demographic 
and travel characteristics a study of public bus passenger profile in 

Kota Bharu, Kelantan,” in Proc. 3rd National Postgraduate 

Conference - Energy and Sustainability: Exploring the Innovative 
Minds, 2011. 

[15] S. Salemi, A. Selamat, and M. Selamat, “Analysis of service 

quality and user satisfaction improvement in public transportation 
system,” International Journal of Digital Content Technology and 

its Applications, vol. 5, no. 10, pp. 95-104, 2011. 

[16] Economic Planning Unit. [Online]. Available: 
http://www.epu.gov.my/en/population-and-labourforce 

[17] Economic Planning Unit. [Online]. Available: 
http://www.epu.gov.my/en/national-accounts 

[18] Ministry of Works Malaysia, Highway Planning Division, Road 

Traffic Volume Malaysia 2012, Compact Disk, 2012. 
[19] Department of Statistics Malaysia, Statistics Handbook Malaysia, 

2009. 

[20] Department of Statistics Malaysia, Statistical Handbook Malaysia, 
2013. 

[21] Economic Planning Unit [Online]. Available: 

http://www.epu.gov.my/en/transport  
[22] M. Abdul Manan, T. Jonsson, and A. Várhelyi, “Development of a 

safety performance function for motorcycle accident fatalities on 

Malaysian Primary Roads,” Safety Science, vol. 60, pp. 13-20, 
2013. 

[23] M. Abdul Manan and A. Várhelyi, “Motorcycle fatalities in 
Malaysia,” IATSS Research, vol. 36, no. 1, pp. 30-39, 2012. 

[24] A. N. Kamba, R. A. O. K. Rahmat, and A. Ismail, “Why do people 

use their cars: A case study in Malaysia,” Journal of Social 
Sciences, vol. 3, no. 3, pp. 117-122, 2007. 

 

 
Akmal S. Abdelfatah obtained his Ph.D. 
degree in Civil Engineering in 1999 from the 

University of Texas at Austin, USA, M.Sc. 

and B.Sc. degrees in Civil Engineering from 
Cairo University in 1988 and 1992, 

respectively. 

He is an Associate Professor of Civil 
Engineering at the American University of 

Sharjah. In addition, he is also serving as a 

part-time traffic expert for some traffic and 
transportation studies. Dr. Abdelfatah is a member of the Egyptian 

Syndicate of Engineers and the ITS-Arab organization. 

 

Muhammad Zaly Shah was born in Kuala 

Lumpur Malaysia on November 5, 1969. 
Muhammad Zaly Shah obtained his B.Sc. in 

industrial engineering from Bradley 

University, Peoria, Illinois, USA in 1992 and 
M.Sc. and Ph.D. in transportation planning 

from Universiti Teknologi Malaysia (UTM), 

Skudai Johor, Malaysia in 1998 and 2002, 
respectively. 

He has worked as Quality Assurance Engineer 

with a major Japanese manufacturing firm and as Human Resources 
Controller with Malaysia Airlines – the country national flag carrier. 

Currently, he is a Senior Lecturer in the field of Transportation Planning 

at the Faculty of Built Environment, Universiti Teknologi Malaysia. He 
has published extensively and his articles have appeared in Safety 

Science, Transport Review, Land Use Policy and Traffic Injury 
Prevention. His current research interests include pedestrian modelling 

and traffic safety. 

Dr. Muhammad Zaly Shah is a chartered member of the Chartered 
Institute of Logistics and Transport (CILT). Dr. Muhammad Zaly Shah 

is the recipient of Outstanding Teaching Award of UTM in 2007. 
 

Othman Che Puan obtained his B. Eng. Civil 

(Hons.) in 1987 from Middlesex Polytechnic 
(University), UK; Master of Philosophy in 

Civil Engineering (Highway & Traffic 

Engineering) in 1991 & PhD (Civil 
Engineering) in 1999 from University of 

Wales, Cardiff, UK. 

He is currently a professor in transportation 
engineering & planning at Faculty of Civil 

Engineering, Universiti Teknologi Malaysia. 

Prof. Dr. Che Puan is a member of graduate engineer of Malaysian 
Board of Engineer, Malaysian Society for Engineering & Technology 

(MySET), Transportation Science Society of Malaysia (TSSM) and 

American Institute of Transportation Engineers (ITE).  

 

Journal of Traffic and Logistics Engineering Vol. 3, No. 1, June 2015

11©2015 Journal of Traffic and Logistics Engineering




