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Abstract of Thesis

Malaysia is aspired to reduce national greenhouse gas emission intensity against GDP to 45% of 2005 emission
by 2030. Much effort has been spent on increasing utilization of renewable energy. However, transportation
sector, which are the second biggest source of GHG emission and pollution is not being improved as much as it
should have been. Leading to this is the concern that prioritizing environmental friendly transportation will
have unwanted consequences on the economy. Consequently, quantitative and comparative analysis is
required in order to provide rigorous and comprehensive insight of any policy impact designed to govern
transportation sector. Passenger vehicle make up the majority of this sector. Hence, finding a better policy
solution in managing passenger vehicle is most desirable.

To clarify this problem, a dynamic quantitative tool has been designed using System Dynamic (SD) Modeling
approach on environmental policy analysis and environmental impact assessment. A dynamic system is
characterized by the mutual interaction, interdependence, and information feedback aided to the better
understanding of the problem being studied. This serves as one of the most suitable system for transportation
policy analysis. In the second chapter, a causal loop between population, existing number of vehicles, income
capability and vehicle pricing was analysed. The result shows that personal vehicle ownership is nearly reaching
the saturation point. Unless amended, this situation will cause passenger vehicle industry to suffer. Present
managing policy allows vehicles being used extensively regardless of the tailpipe emissions. Understandably,
better replacement vehicles are somewhat beyond the owner affordability. This was also contributed by the
steep vehicle tax that are in effect. SD analysis shows that reduction of vehicle taxation coupled with high
efficiency vehicles such as Electric Vehicle (EV) and Hybrid Electric Vehicles (HEV) promotion has high
potential to increase vehicle replacement with average vehicle age reduced from 15 years to 12 years. The third
chapter extends this result into vehicle tail-pipe emission estimation. An analysis of vehicle fuel consumption
and measured carbon dioxide relationship have also reveals that current emission regulation which equals to
EURO 2 was insufficient. The model estimated that improvement of tailpipe regulation to at least EURO 4 will
reduce overall tailpipe Hydrocarbon (HC) emissions by nearly 70%. However, if no action is taken, tailpipe HC
will be increased by 45% in 20 years’ period.

In Chapter 4, this research focus on the environmental as well as human health impact caused from vehicle
production using Life Cycle Inventory (LCI) Analysis. It is learnt that production of the latest generation EV
have the least overall impact on health, which are measured in DALY. Integration of LCI analysis result in the
SD model in Chapter 5 reveals that overall, policies which are supportive towards EV have the lowest
environmental emission, impact, health and damage potential.

This dissertation proposed a way for environmental policy analysis in order to assist decision makers for better
transportation fleet management as Malaysia aims to reduce national overall greenhouse gas (GHG) emissions,
as well as environmental impact. However, mismanagement and wrong policy implementation creates lag for
technology adaptation leading to negative impact on the economy as well as environment. The execution of SD
modeling has higher potential to provide better insight to guide policymakers and stakeholders with
quantitative proof and feedback on improvement of transportation related policies for a better sustainable

environment, economy and society in the future.
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