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a b s t r a c t

Malaysia is highly depending on fossil fuel to produce electricity. Undesirably, the excessive usage of
fossil fuels releases harmful gases which can cause serious environmental problems. A potential solution
to curb the fossil fuel consumption and environmental problems is the utilization of renewable energy
such as solar energy. Malaysia has abundant solar energy resources throughout the year due to its
location near to equator, promises the highest beneficial in using solar energy for technology
development such as solar water heater (SWH). However, people in Malaysia are not aware of SWH's
benefits due to high initial installation cost of SWH. Thus, this study presents financial evaluation of
SWH in Malaysia which takes into account cost benefit and payback period of using SWH. The benefits
are reanalysed bases on annual effective solar radiation. The result reveals that the utilization of a SWH
can save up to RM 704 of energy cost per year. The payback periods of a SWH in Malaysia vary from 7.4 to
10.7 years, depending on the initial installation cost of SWH. Promoting the use of SWH by all EWH's
owners in Malaysia can save 2 billion kWh of electricity and notably prevent emissions of 1,560,370 t
CO2, 11,830 t SO2, and 4930 t NOx per year.

& 2015 Elsevier Ltd. All rights reserved.
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1. Introduction

The usage of electricity in Malaysia has enormously increased
in last few years. This is due to the technological development,
population growth, economic and industrial activities [1]. To meet
the increased demand for electricity, the electricity generation in
Malaysia increased by almost 100% in a decade between 2000 and
2010. Unluckily, Malaysia is highly depending on fossil fuels to
produce electricity [2]. In 2010, fossil fuels, such as crude oil, coal
and natural gas, contributed to almost 93% of electricity demand
[1,3]. Fig. 1 shows the generation mix of electricity since 2000–
2010 in Malaysia [4].

The excessive usage of fossil fuels releases several gases such as
greenhouse gases (GHGs), carbon monoxide (CO), nitrogen oxide
(NOx), sulphur dioxide (SO2) and particulate matter (PM). These
gases can cause detrimental effects to the environment such as

smog, ozone depletion, acid rain and global warming [1,5,6]. A
potential solution to curb these environmental problems is the
utilization of renewable energy. Currently, many countries con-
sidered solar, wind, hydro, bio-energy and other renewable energy
to create a clean energy future [6,7]. Besides its environmental
advantages, renewable energy also has beneficial impacts on
socio-economic development of the world [7]. The benefits obt-
ained from the utilization of renewable energy fall into three
categories: conservation of conventional energy, pollution mitiga-
tion and generation of working opportunities [6].

Among all renewable energy sources, solar energy is the most
potential energy source as it has many benefits over other sources.
Solar energy is costless energy source from the sun. It is clean and
naturally accessible source that does no emit any GHGs and air
pollutants [8]. The solar energy is either harnessed directly from
the sun for heating purpose or converted into electricity by using

Fig. 1. Malaysia generation mix of electricity between year 2000 and 2010 [4].

Fig. 2. Daily solar radiation in MJ/m2/day [8].
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