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A B S T R A C T

The world's biodiesel demand is rising from day to day due to the urgency to tackle fuel crisis, greenhouse gases
(GHG) emissions and climatic changes in the near future. This alternative energy will minimize the dependency
on fossil fuels while guarantees a continuous energy supply and upholds the ecosystem sustainability. Malaysia,
as a developing country is still finding a suitable green energy source to support the national daily energy
consumption without affecting the political stability and socio-economic background. In this article, a realistic
effort made by applying microalgal biotechnology for biodiesel production and concurrently mitigating CO2 and
other flue gases in the presence of tertiary wastewater. Microalgae produce high amount of biomass feedstock in
a short time with less amount of land capacity by using wastewater as the medium to grow. Malaysia is
producing variable wastes from both agro-industrial and industrial sectors that can be recycled as a nutrient
supply for microalgae. Wastewater that is available in Malaysia comprises high nutrient value compounds that
have high amount of nitrogen and phosphorus. The current trend in Malaysia in the biodiesel industry as well as
the application of microalgae as a superlative feedstock to replace conventional methods and boost future
biodiesel industries are well elaborated in this article. This also includes the opportunities and challenges of
Malaysia in cultivating microalgae with stronger technical feasibility and higher turnout in the economy by
using the high rate algal pond (HRAP). Apart from that, this review paper illustrates the process of converting
waste from five different sources in biofuel production by using microalgae as the intermediate tool.

1. Introduction

As the world turns over a new leaf towards green technology,
biofuel is the vanguard of this ideology. The scenario of depleted fossil
energy supplies and high demand of it from the world's population
drive towards a new fuel innovation. The dependence on conventional
energy also has led to a massive depletion of the reserves and
detrimental greenhouse effects. The need to replace the fossil fuels is
at an alarming stage since they can only support the world's demands
until the year 2030 [1,2]. The government should make an effort to find
an alternative source to address of the issues of the fossil fuels in a
short time. The fossil fuel era has only a short period remaining and
there is an urgent need to replace it as soon as possible [3]. Currently,
Malaysia has plans to capitalize the demands for the current and future
energy supply by using renewable energy (RE) sources. The need for
energy in Malaysia is increasing tremendously from the year 2000 to
2012 as shown in Fig. 1 [4]. This scenario is aligned with the growth of

living standard of Malaysian society whereby the Gross Domestic
Product (GDP) is driven to an upper standard.

Since Malaysia is a prosperous country with complete natural
assets, it can be turned into a promising energy supply nation to
substitute conventional fuels in the near future with an alternative
energy policy. According to a prediction, fossil fuel in Malaysia is
expected to be used up in 14-year time period and the world reserve is
likely to exhaust in another 35 years [1]. In addition, the chances of
Malaysia to consume fossil fuel storage is faster than the world's usage.
Petroleum source contributes to the highest percentage of Malaysia
primary energy production in 2012, trailed by sources like coal, natural
gas, biomass and hydroelectric as depicted in Fig. 2 [4]. Renewable
energies play a major role in manipulating the trend of energy
consumption to building up a greener environment. Transport sector
tops the list as the highest energy consumption sector in Malaysia
where the transportation sector significantly emits more than 19% CO2.
Hence, substituting the common fuel energy in the transportation
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