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a b s t r a c t

The present global energy scenario, in which fossil fuels play a preponderant role, faces significant
energy and environmental challenges. To help address these challenges, countries across the world are
increasing the contribution made by renewable energy (RE) resources to their energy supplies. Feed-in
Tariff (FiT) is one of the most effective incentive policies used to promote the RE sector especially at the
micro-generation level. The key objective of the FiT schemes is to provide financial support to residential,
industrial and commercial consumers to encourage them to become RE producers. Solar photovoltaic
(PV) is one of the most promising RE technologies. This paper provides an overview of the solar PV
developments in the Association of South East Asian Nation (ASEAN) countries. It reflects upon the RE
trends in the world as well as providing an introduction to the ASEAN countries. It reviews the progress
of solar PV in each of the ASEAN countries especially in terms of RE policies, growth in terms of PV
installations and research and development activities. Finally, the paper presents conclusions and a set of
recommendations. Out of the 10 ASEAN countries, 5 have implemented FiT as a key policy incentive to
stimulate the progress of RE. It is found that the ASEAN countries have great potential for solar PV in
term of their annual solar insolation levels, which ranging from 1460 to 1892 kWh/m2 per year.

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

Energy is one of the most vital human needs in the 21st century.
All modern day activities including household, transportation, indus-
try, agriculture, education and communication crucially depend upon
energy. Availability of energy in societies also directly influences their
economic wellbeing. Due to the fact that the majority of this energy
comes from fossil fuels such as coal, oil and natural gas, this is
causing a lot of problems, especially to the environment. Some of the
major environmental consequences of using fossil fuels include high
carbon dioxide (CO2) emissions that pollute the atmosphere; deple-
tion of forested areas, which has worsened global warming; and,
very importantly, these energy resources are non-renewable and will
eventually run out [1]. A recent example to reflect upon the
environmental implications of extracting fossil fuels is the explosion
of an oil rig in the Gulf of Mexico in April 2010. This led to the loss of
11 human lives and to a massive oil spill that had a devastating
impact on the environment. [2]. Another example of the detrimental
effects of extracting fossil fuels is the incident reported on February
2014, when hazardous waste from hydraulic fracturing to extract oil
was being dumped off the coast of California in the United States of
America (USA) for years, creating risks to wildlife and people living
near the area [3]. Apart from the associated environmental issues, the
use of fossil fuels also has other problems, which include price
fluctuations and concerns about security of supply. Another major
source of energy, nuclear power, is not without problems either. The
incident with the Fukushima nuclear power plant in the aftermath of
the tsunami in Japan in November 2011 has prompted many
countries to reconsider using nuclear as their primary source of
energy [4].

As researchers, scientists and government agencies realise that
the world cannot rely on conventional energy resources such as
coal, natural gas and petroleum alone, several solutions are being
explored. While energy conservation and management through
improvements on energy efficiency across all sectors including
residential, industrial, commercial and transportation is needed,
renewable energy (RE) is regarded as vital for a sustainable energy
future. Prominent RE resources include solar power, wind power,
hydropower, biomass, geothermal power and wave and tidal
power [5]. There are many advantages of using RE sources. These
include, not only reducing the dependence on finite energy
sources, but also eliminating or minimising the safety issues
related to the use of fossil fuels and atomic energy [6]. Further-
more, RE reduces the release of greenhouse gases emissions to the
atmosphere, which increases environmental quality and helps to
fight climate change. Moreover, RE sources are vast, sustainable
and free for the taking, disregarding the process costs and
equipment required to collect them.

The global awareness of the need for RE has increased consider-
ably in recent years as more and more countries are shifting their
energy generation to RE resources [7]. RE projects are making

significant contributions to the national energy supplies of many
countries across the world while helping to preserve the environ-
ment [8–12]. According to The Energy Report 2011, World Wide Fund
for Nature (WWF), the RE supply will be sufficient to fulfil the global
energy needs by 2050 and will save almost d4 trillion per year
through energy efficiency and reduced fuel costs [13]. RE supplied an
estimated 19% of the global final energy consumption by the end of
2012; with approximately 9% coming from traditional biomass1 and
10% from modern renewables sources2 (see Fig. 1). RE has grown
significantly in the past few years. According to the latest report by
the Renewable Energy Policy Network for the 21st century (REN21),
the global of RE capacity increased by 8.5% from 2011 to 2012,
surpassing 1470 GW in total installed capacity. The report also
indicates that the industrial, commercial and residential consumers
are increasingly becoming producers of RE [14].

While, as described above, RE offers numerous benefits in
general, it has the inherent weakness of intermittency. For
optimum results, it is important to identify the right type of
renewable technology for a particular country or region. In this
respect a number of factors including costs related to the genera-
tion of electricity, the efficiency of the chosen system, the land and
water requirements and also the social and economic impact
related to their implementation have to be taken into account [15].

Solar energy is one of the most promising forms of RE. Solar
energy is considered as inexhaustible, sustainable and practically
unlimited. The two most popular and well known solar energy
technologies are the solar photovoltaic (PV) system and the solar
thermal system. In general, solar PV systems harness the sun’s
energy using PV cells, which is a specialised semiconductor diode
that converts solar radiation into direct current (DC) electricity for
usage. Solar PV is used in grid-connected systems to power
residential appliances, commercial equipment and lighting for
most types of buildings. Through stand-alone systems and the
use of batteries, it is also well suited for remote regions where
there is no other electricity source. PV panels can be ground level
mounted or installed on building rooftops. Mostly, PV modules
mounted on building roofs can produce as much electricity as the
building consumes. Whereas solar thermal refers to harnessing
solar energy to generate heats and electricity is generated from it
[16,17]. This paper focuses on solar PV.

Solar PV can contribute significantly to address the current
energy and environmental challenges because it is considered a
carbon-free energy (close to zero) and produces no emissions
when in operation. However, the manufacturing of PV panels cells

1 Traditional biomass here is defined as direct combustion in inefficient ways
of woods, charcoals, leaves, agricultural and forest residue and solid waste.

2 Modern renewables here is defined as modern biomass (more efficient and
cleaner ways of using biomass for electricity generation, heat production and
production of transportation fuels by adopting advanced and improved technol-
ogy), solar, wind, geothermal and hydropower energy.
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