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Abstract 

During the recent years, global CO2 emission and growing process of fuel consumption in order 

to satisfy energy demand has considered as a threat. These days in most of the countries all over 

the world including Malaysia attempts to decreaseCO2 emission is considered a very important 

issue. According to the statistics among different sectors that consume carbon-based fuels 

transportation is ranked first and goal of the voluntary target in order to decrease carbon intensity 

by 40% at the 15th    Conference of the Parties (COP15) indicates that emission from 

transportation section should be decreased. n order to reach to appropriate and suitable energy 

policy for having sustainable energy and also emission reduction in this sector Malaysia has to 

attempt more that is considered a challenging process for this country. This paper mainly 

concentrates on the   main factors which impact on increasing energy consumption and emission 

modes in this country. This   paper by reviewing the current policies   and   trends   of energy 

used stresses prospective policy choices towards reaching emission decrease in the transportation 

sector. 
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1. Introduction 

During   the   recent   years   climate   change   has   been   considered   as   the   main 

challenging environmental issue. Because of growing energy consumption CO2 emission has 

raised quickly all over the world. Very  critical  changes  have  been  occurred  in   temperature  

and  precipitation  patterns because   of   growing   CO2  emission.   This process has   also   led   

to   serious   environmental catastrophes such as raised frequency of storms, floods, rising sea 

levels, draughts and global temperature [1], [2].So in order to prevent these terrible results CO2 

emission should be decreased significantly. By supporting the national reduction actions and 

intergovernmental mechanisms specially the United Nations Framework Convention on  Climate 

Change (UNFCCC) which is a  non-binding pact and its goal is to decrease CO2emission,  some   

countries  involving  Malaysia  have   had   effective   roles   to   decrease   CO2emissions. 195 

members   including   some developed   and developing countries have agreed with the 

framework convention on changes regarding climate. 

These members since 1995 met once a year in Conference of Parties (COP) in order to estimate 

progresses regarding emission and climate change. At the 15th COP (COP15) in 2009, this 

country committed itself to obey a conditional voluntary goal of 40% decrease in carbon amount 

from a 2005 baseline by 2020. In order to reach this goal, technology and financial help should 

be available from Annex 1 countries. 

Since energy is necessary in economic and social development, the balance between the decrease 

in CO2 emission goal and progress of the country is challenging. In Malaysia like other 

developing countries since fossil fuels are the main sources of energy, it is evident that when 

these countries progress the demand for energy will grow rapidly that will lead to an increase in 

CO2 emissions. 

Fig.1 indicates that the process of CO2 emissions in Malaysia changes at the same rate as the 

GDP growth.  During the last years, fast economic development and industrialization hassled  to  

increase   of   CO2  emissions  that  in   order  to  satisfy  the   increasing  of   energy  demand 

extensive fossil fuels were needed. 
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Fig. 1 The trend of CO2 emission and GDP in Malaysia (1990-2011) 

[3], [4] 

According to   statistics   after electricity, transportation is ranked as the second factor in CO2 

emission in the world. At this time 23% of global CO2 emission is dedicated to transportation 

and continuous attempt is needed to control the growing process of fossil fuel usage, it is 

expected that in 2030 and 2050 the CO2 emission will be increased by50% and 80% respectively 

[4].  

In a similar manner in Malaysia, it is predicted that the energy demand especially fossil fuels in 

transportation sector to increase quickly in the following years which will lead to growing of 

CO2 emission. Fig.2 shows the expected   trend   of   CO2   emission   by   sector   in   this   

country. The CO2 emission indicates growing trend at 6%yearly from 54 Mt CO2 in 1990 to 235 

Mt CO that electricity generation , transportation sector at24% , industrial sector at 21% are 

ranked first, second , third and fourth respectively [5]. 

 

Fig. 2 Trend of CO2 emission by sector in Malaysia (1990-2030) [5] 
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Unlike   high worries   about fossil dependence and   growing concerns regarding   climate 

change, the transportation sector’s reliance on fossil fuel has not reduced. It has caused high 

challenge for Malaysia because this country still relies on imported energy for transportation 

sector [7]. It is clear that in order to decrease levels of CO2 emission, the role of transport is   

very   important. 

Since transportation is considered as the main sector of carbon-based fuels, access to the 

voluntary goal in order to satisfy 40% carbon intensity decrease approved at the COP15 means 

that the emission from the transport sector should be decreased. Among the group of ASEAN 

countries, the first rank of greenhouse gas emitter belongs to Malaysia [8]. In spite of the fact 

that 0.3% of global GHC emission belongs to Malaysia, the   main concern is growing process of   

GHG emission. While most of the developed countries have been successful to decrease the 

GHG emission, emission level is increasing in Malaysia. Most of the international agreements 

relating to greenhouse gas emission decrease such as Montreal protocol in 1987, Kyoto protocol 

in 1992, Copenhagen agreements in 2009 and Cancun accords in 2010 are accepted by Malaysia 

[10]. 

A framework was supplied for most of the developed and developing countries by the Cancun 

accords in order to be able to correspondingly meet their 2020 greenhouse gas goals [11]. 

In   addition, Malaysia   has   announced   to decrease its greenhouse gas emissions by up to 40% 

by 2020 in order to execute the Cancun accords and also the Bali declaration regarding attempts 

to decrease emissions by developed and developing countries [12]. A concentrated attempt is 

needed for having appropriate and proper energy policy for sustainable energy demand and also 

CO2emission decrease [13], [14]. 

Using   energy   saving   program   which   concentrates   on renewable energy and fuel effective 

technologies can cause a strategy to decrease reliance on fossil energy sources [15]. 

Some studies have been done to investigate efficient policy actions to decrease emission and 

reach theCO2 emission decrease goal [16], [17], [18] and [14].  For  instance,  [19] has assessed 

some policies   in  the  transportation  sector   in  the  UK   in  order  to   evaluate  efficiency  of  

integrated policies to reach the goal of emission decrease. In a similar manner, attempts have 

been made to decrease the CO emission, [20] the effect of transport fuel tax was investigated to 
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introduce fuel effective vehicle technologies in the transportation sector in Sweden. We can see 

that a lot of countries have realized the importance of the CO2 emission reduction and in order to 

reach this they have investigated the efficient policy options in transportation sector. 

2. Literature review 

2.1 OVERVIEW OF GHG EMISSION IN MALAYSIA 

In comparison to other countries of Southeast Asia the per capita GHG emission of Malaysia is 

5.9 million tons that is three times more than the registered numbers for these countries [21]. 

Regarding total GHG emission, the position of this country is also high in comparison to other 

developing countries in Southeast Asia. In spite of the fact that the whole emission in Malaysia is 

just 40% of Indonesia and 64% of Thailand, the per capita emission of Malaysia is 3.5 times of 

Indonesia and 1.6 times of Thailand. In Malaysia the total emission of GHG in 2012 was 

180million   metric   tons   that   transport,   industry,   energy generation, agriculture   and   

residential building are among the main sectors which cause GHG in Malaysia. 

The energy generation with 54.9% of the total emission, transport with 22.9%, industry with 

about 17.4% and residential buildings are among the main items which share total GHG 

emission. [22][23][24]. 

In figure 3 time series of CO2 emission according to various sectors is presented. According to 

these statistics it can be said that during recent years transport sector has taken the place of 

industry regarding CO2 emissions. 

 

Figure 3 Trends in CO2 emission by different sectors of Malaysia during 1971-2010 [23] 
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3. Result and discussion  

3.1 GHG EMISSION FROM TRANSPORT 

Malaysia is experiencing fast development in order to be a developed country by 2020. The goal 

of being in economic competiveness and welfare has driven the country to fast urbanization and 

also efficient public transportation system [25]. The goal of the government regarding promotion 

of transportation system is to support developments in economic sector. 

Huge   growth   in   economy,   fast urbanization and also rising incomes has led to exponential 

rising in the demand for passenger transport services in Malaysia. So during thirty years 

motorization in this country has raised by five-fold. 

In Malaysia the public transportation is not sufficiently developed. So, along with increasing 

economic ability the private transport developed very fast [26]. In 2009, 92% of the total 

vehicles in Malaysia belonged to cars and motor cycles [27]. On the other side, among the 

registered vehicles just 1% of the share is dedicated to public transportation modes. In 1985 the 

share of public transportation in cities was 34% and in 1997 it has been 20% and now it is 10-

12% that these figures show a downward trend. 

In   comparison   to population growth the number of cars has increased rapidly because of poor 

public transportation and high demand of mobility. Figure 4 shows the time series of car 

ownership in this country. Also fast increase of car ownership is shown in the figure.  Nearly 

three people owned one vehicle in 1995 that these figures have decreased to 104 people in 2010. 

 

Figure 4 Changes in car ownership in Malaysia over the time period 1995-2010 [23] 
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Increasing motorization and growing reliance on private modes have led to fast increase in the 

consumption of both petrol and diesel. Since 36% of the national energy is consumed by 

transportation sector so this sector is considered as the main emitter of CO2 in 2014 [28]. This 

sector is also the main reason of other gases which pollute air. In this country the transport sector 

produced 42.43 million metric tons CO2 that is 22.9% of total CO2emission in Malaysia.  It is 

predicted that number of the registered motor vehicle be more that will surely lead to further 

emission. In figure 5 increase ofCO2 emission because of transport sector in Malaysia is 

presented. According to this figure CO2emission has increased from about 15 million metric tons 

in early 90s and has reached to 42.43 million metric tons in 2012. According to calculations, in 

order to decrease 40% emission by2020, transport sector should to decrease CO2 by 9.17 metric 

tons. 

 

Figure 5 Trends in transportation CO2 emission in Malaysia during 1971-2010 [23] 

 

In figure 6 the shares of various transport modes to total CO2 emissions from transport sector are 

presented. The  main portion  or  share  i.e. 85.2%  of  total  GHG   emission   from  

transportation  belongs  to  the  road transportation and  the aviation, shipping and other small 

sectors are ranked next. So, the main decrease of CO2 emission is necessary to be reached in the 

road transportation. 

 



International Journal of Advanced Scientific and Technical Research                    Issue 5 volume 7, Nov. –Dec. 2015  

Available online on   http://www.rspublication.com/ijst/index.html                                                     ISSN 2249-9954 

©2015 RS Publication, rspublicationhouse@gmail.com Page 205 
 

 

Figure 6 Shares of different transport modes to total CO2 emissions [29] 

 

Figure 7 shows share of various road vehicles in CO2 emission. According to this figure the first 

rank belongs to cars with 59%, motor cycles with about 11% is ranked next. This shows that in 

road transportation private transportation is the main source of CO2 emission. As it was said 

Malaysia witnessed unexpected increase of private cars during last two decades. It is expected 

that this process will be more in the next years. So, controlling emission from private vehicles is 

the main challenge of GHG decrease in transport sector of this country. 

 

Figure 7 Contributions of different road vehicles in CO2 emission [30] 

3.2 TRANSPORTATION POLICIES IN MALAYSIA 

Before 1980 crude oil was highly needed to satisfy energy requirement of Malaysia. Planned 

attempts have been done by the government in this country to guarantee energy security and also 

diversify the fuel mix from oil based sources to a mixture of different usual energy sources. The 

Four Fuel Diversification Policy (FFDP) was presented in 1981 and after the international oil 

crisis and large increase in prices in 1937 and 1979 incorporated into the Malaysian National 

Energy Policy in Malaysia [5], [7]. The goal of the FFDP was to reach a balance between our 
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fuels including gas, oil, hydro and coal particularly in the generation of electricity. Since the 

crude oil in energy supply decrease to 38% in 2008 from 61% in 1990, it can be said that this 

policy has been successful [41]. It is clear that this policy has had a major role in decreasing 

heavy reliance of the economy on just one fuel. In 2000 renewable resources like solar, mini 

hydro and biomass were presented as more fuel resources for the power sector by executing the 

Five-Fuels-Policy (FFP). The FFDP and FFP acted as a catalyst to decrease reliance of the 

electricity sector on oil. 

Anyway, the reliance of the transport sector is still on oil as a main fuel and it is highly relied on 

one fuel with a blend of other fuels such as natural gas and electricity which is marginal. Until 

now unlike electricity sector fuel diversification has not been reached in transport sector. 

However because of some worries regarding environment and climate change and also diversify 

fuel mix in transport sector, promotion of bio fuels has been possible by government measures 

[42]. 

Since 2006, Malaysia has focused on the promotion of biodiesel. In 2006 along with FFDP, the 

government presented a new policy called National Biofuel Policy that inspires using renewable 

resources (biodiesel) to decrease the reliance on reducing fossil fuels in industry and 

transportation sector [43]. In February 2009 the B5 biodiesel policy (5% palm oil based methyl 

ester mix in conventional diesel) was introduced that became compulsory in 2011.The 

implementation of biodiesel to B10 (10% palm oil based methyl ester blend in conventional 

diesel) will be expanded by the government and in order to make it easy an annual subsidy of 

RM413.6 million will dedicate to it [44]. 

Several policies like National Policy on the Environment (2002), National Urbanization Policy 

(2006), National Green Technology Policies (2009) and National Climate Change Policy (2009) 

are started by the government of Malaysia to reach the goal of decreasing the carbon emission 

levels that indicate the government’s willingness to greener solutions and sustainable growth. 

Proper policies have been adopted but easier practices are required for their implementation. 

Though other sections have been focus of attention but regarding using fuel efficiently in 

transportation sector much more attention especially on the policy and institutional side is 

required. 
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3.3 GHG EMISSION REDUCTION STRATEGIES 

The Avoid-   shift- improve approach is   considered   as an effective conceptual method to 

decrease GHG emission in Malaysia and also regional levels. The traffic   avoidance program is 

intended to be reached by decreasing unnecessary travels. In a similar way shifting to more 

energy efficient manners   is   required unbroken improvement by applying innovative 

technologies that are considered more energy efficient will be needed. On   the   basis   of   this   

concept   several   strategies   are   suggested, evaluated and applied in relation to CO2 emission 

decrease from transportation sector [32, 34]. Most of these strategies are connected together and 

have various time scales. A short overview of widely approved strategies is presented in the 

following. 

3.3.1 Arresting the Fast Pace of Motorization 

Motorization in this country is growing very fast and is described by increasing fleet of private 

modes. Greatly used petrol and diesel are these private modes and the percent process of 

vehicular growth will cause some issues regarding accessibility of these fuels particularly when 

we can expect that this country will be considered as a net importer of them. So adoption of 

policies that are helpful in reaching such rapid pace of motorization in Malaysia is required. 

Government   policies   should   play   a   major   role   regarding   changing   the present   pattern   

of motorization , vehicle ownership and utilization that is possible by applying policies such as 

vehicle quota system and  also applying  fiscal measures such as  asking for money because of 

using  overcrowded part of cities  , levying  more parking fees , increasing charges to register 

vehicle , cap and share program and increasing fuel prices in order to slow down present trends 

of fast increase in vehicle ownership and their use [44,49]. 

3.3.2 Introduce low-carbon fuels–Strategies 

Applying other fuels like ethanol, biodiesel, natural gas ,liquefied   petroleum   gas  ,   electricity,    

synthetic  fuels  which   contain   less  carbon  in   order   to decrease GHG emissions from 

vehicles should be considered [34,36]. 

3.3.3 Fuel economy standard 

Automobile fuel economy standard is regarded as a minimum necessity for the energy 

performance of a motor vehicle that should be considered by manufacturers before that the 
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vehicle is offered for market. According to evidence, this standard is considered as one of the 

most efficient items to control oil demand and greenhouse gas emissions in the transportation 

sector in the most part of the world. 

3.3.4 Improve transportation system efficiency strategies 

The goal of these strategies is to pay more attention to GHG emission reduction by decreasing 

the vehicle travel time that is possible by improving traffic system through applying different 

novel forms of traffic management [32, 37]. 

3.3.5 Reduce carbon-intensive travel activity 

Increasing vehicle occupancy and deleting unnecessary trips and actions that will decrease GHG 

emissions that are related to personal travel is the main focus of strategies in this category [34]. 

3.3.6 Introduce carbon tax 

Recovering the cost which is incurred because of harmful effect of GHG emission that will bring 

about customers to decrease GHC emission is the goal of these strategies [38]. 

3.3.7 Encourage modal shift 

Improving travel efficiency by changing travel to more effective modes like passenger vehicle to 

bus or train form the basis of this strategies [33]. 

3.3.8 Planning efficient transportation 

Integration of transportation and applying planning in order to decrease travel distances and 

decrease GHG emission are considered as focus of this group of strategies [36]. 

3.3.9 Road charges and tolls 

Increasing travel cost by presenting road prices and tools to decrease redundant or unnecessary 

travels are main goals of this group of strategies [38]. 

4. Conclusion  

Applying energy efficient actions   and advanced   technologies   in transportation sector in   this 

country have   an important role in the decrease of the CO2 emission level. Subjects such as 

analyzing former trends regarding   energy consumption patterns and transport sector growth has 

been center of focus and attention. One of the final options   to decrease the energy use and 

emission level is a change   to public and rail-based movement. Anyway, accessing to this goal 
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needs   a number   of factors like providing infrastructure, introducing urban public 

transportation systems, providing motivation for shifting to public transport modes. The 

government   has   taken   some   novel   measures   such   as providing policies and tools to 

cause effective technologies in transportation in order to reach theCO2   emission   goal. 

However   in   order   to   reach   the emission   reduction   goal   in   transportation   sector   in   

this   country   needs   some   items   such   as demanding  huge  aid and commitment form 

policy makers ,  advanced technologies ,  political leadership   ,  receive   help   from   

individuals  and   main   transformation   of   energy   market   and transport system. 
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