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Abstract

This paper elaborates on recent studies on renewable energy (solar, bamboo, general RE) in both Indonesia and
Malaysia. A series of pertinent studies are identified, and findings and approaches of past publications are reported in
this study. The studies are then classified according to the context/theme and focus/approach to form a literature
matrix. For the focus/approach, three groups of studies are observed, namely: empirical/experimental study (focusing
on technology development), exploratory study (focusing on drivers and impediments), and explanatory study
(focusing on demand/supply/impact). The matrix indicates that: research on renewable energy in Indonesia and
Malaysia is still limited. The implementation of renewable energy technology needs to be studied in order to be carried
out effectively. The direction of further research proposed by the researcher is expected to broaden the understanding
of renewable energy in Indonesia and Malaysia.
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1. Introduction

Energy generated from renewable sources supply 14% of the total world energy demand (UNDP, 2000). ASEAN is a
regional organization composed of ten countries in Southeast Asia: Indonesia, Malaysia, Thailand, Philippines,
Vietnam, Singapore, Laos, Cambodia and Brunei. ASEAN aims to accelerate economic growth, social progress and
cultural development and to promote regional peace and stability (H. C. Lau et al., 2022). The member countries of
the Southeast Asia region have rich renewable energy sources such as wind energy, biomass and sun (Erdiwansyah et
al., 2019). Energy from solar power and biomass (especially bamboo) can be developed in the future as a potential in
ASEAN countries, particularly Indonesia and Malaysia (Shah et al., 2021).

Indonesia is a large archipelago with 17,504 islands (Winarno dkk., 2017). A total population of 270.20 million people
with a productive age (15-64 years) features a portion of 70.72%; Indonesia is undoubtedly a large country (Badan
Pusat Statistik, 2021). Indonesia possesses renewable energy such as wind energy, solar energy, water energy, and
waste energy. However, Indonesia's number of renewable energy users is minimal (Udin, 2020). With so much
renewable energy potential in Indonesia, it may be necessary for the public to be aware of the importance of sustainable
energy. Awareness is essential for the sustainability of the next generation of the nation. Indonesia, especially in the
energy sector, faces several challenges in terms of sustainable development. The industry still relies on conventional
energy, although the potential for renewable or alternative energy is enormous. In 2014, Indonesia's total fossil fuel
consumption reached 1.358 billion SBM, equivalent to 96% of full primary energy use (National Energy Council,
2015). Energy use subsidies also cause problems in the country's finances; in 2014, the Indonesian government
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provided large sums (more than $25 billion) to subsidize energy, with some used for electric power (National Energy
Council, 2015).

Malaysia has a population of about 27.73 million and covers an area of 329,750 sq-km, according to the last census
of 2008. Malaysia's GDP has grown at an average rate of more than 5.7% over the past six years. Therefore, as the
country develops rapidly, electricity needs are expected to increase and be on the same trend as GDP growth (Ong
dkk., 2011). As an increasing economic power, Malaysia has invested heavily in energy security. Between 1990 and
2007, energy supplies grew by an average of 7% per year, of which 40% was derived from fossil fuels. However, the
contribution of renewable energy at the time was still negligible. (Alam dkk., 2016). The energy crisis of the 1970s
had a long-term impact on the global energy landscape and affected Malaysia. At about 87.9% in 1980, oil contributed
significantly to the energy mix (Bujang dkk., 2016). Policymakers must evaluate the energy mix closely so that the
energy crisis in the past is not repeated.

Renewable energy has had a steady increase in academic and practitioner discussion throughout the last decades. The
research in renewable energy has also grown, both in scope and methods used. This paper is a literature review that
aims to see the development of research related to renewable energy in Indonesia and Malaysia. This research is
divided into four parts. The first part is related to the background of renewable energy in Southeast Asia, especially
in Indonesia and Malaysia. The second part describes the methods used for conducting this research. In the third
section, the author discusses empirical, exploratory, and explanatory research. The last section ends with implications
for the direction of further research goals.

2. Methods

First, the researcher needs to decide what the research question will be. The purpose of this study is to determine the
area of research in the field of renewable energy in Indonesia and Malaysia and research questions include:

1. What types of approach have been discussed renewable energy in Indonesia and Malaysia today?

2. What methods of research are used?

3. How is the scientific research carried out?

The study uses qualitative literature review analysis, and this review is based on explicit and detailed protocols for
identifying articles and analyzing and discussing existing literature. The steps on this study follow and modify research
by Glock and Hochrein (2011), as follows :

1. First, create a few relevant keywords that are specified. The keywords used in the study are listed in Table 1.:
namely: "renewable," "solar," "bamboo," "Indonesia," and "Malaysia." Literature searches are filtered with limits for
2016-2021, and about 50 literature matches the review criteria for subsequent analysis.

2. The second step, the results of a search based on keywords in the previous step are checked based on relevance,
checking is done by reading abstracts, results from research, and the entire article.

3. Step three, classifying several studies with similarities based on their focus and approach, as well as by context.

4. Step four, the search back and forth is carried out continuously until the most relevant publications are obtained.

Table 1. List of keywords as a literature search

Indonesian Context Malaysian Context General Context
“Renewable Energy” AND “Renewable Energy” “Renewable Energy”
“Indonesia” AND “Malaysia”
Keywords “Solar Energy” AND “Indonesia” :Solar Epe,:’rgy” AND “Solar Energy”
Malaysia
“Bamboo for Biomass Energy” “Bamboo for Biomass “Bamboo for
AND “Indonesia” Energy” AND “Malaysia” | Biomass Energy”

3. Results and Discussion

3.1 Classification Result

From reading the selected literature, patterns, similarities, and discrepancies among and between literature are
observable. Past studies could be grouped into the focus/approach and the context/theme as depicted in Figures 1 and
2. In this study, the context is focused on Indonesia and Malaysia, with studies related to energy derived from bamboo,
solar power, and renewable energy in general.
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Figure 2. Literature classification based on context

3.2 Empirical: Technology

This section discusses the literature using an empirical approach. Table 2. shows a research map related to renewable
energy in Malaysia and Indonesia with an empirical approach. Research on ‘empirical: technology’ focuses on
identifying the potential of some renewable energy sources and the possible technologies used to harvest the energy.
Studies in this group utilized empirical perspectives, such as surveys and experiments. For instance, Sucipta et al.
(2017) identified the energy potential of specified bamboo species (Ampel) in Indonesia. The low ash, nitrogen, silica,
and water content show that Ampel bamboo has promising potential as a fuel. In addition, Ampel bamboo is also
environmentally friendly. A similar study was conducted by Park et al. (2019). He examined the energy potential of
six bamboo species in Indonesia (Andong, Black, Tali, Kuning, Ampel, and Betung). The results were then compared
to the most widely spread Bamboo in Asia, namely Moso Bamboo. It was found that the calorific values of the six
bamboo species in Indonesia were comparable to this of Moso. Notably, Ampel bamboo has the highest calorific value
level among the observed species. Ampel bamboo is also considered the most suitable bamboo for use as a charcoal
making material with the most efficient heating/combustion temperature of 200 degrees. The research also showed
that most bamboo species in Indonesia have good potential as biomass and can be used in a variety of manufacturing
conditions. The possibility of other bamboo species in Indonesia is studied by Suluh et al. (2019) in the form of
briquettes. It was found that Petung bamboo has the most calorific value, followed by Apus bamboo and then Wulung
bamboo. From these studies, it can be concluded that most bamboo species in Indonesia have good potential as
biomass.

Selected research from Malaysia focuses on the methods used to treat bamboos. Lam et al. (2019) and Saifuddin et al.
(2016) with the microwave pyrolysis approach and Rahim et al. (2018) with ultrasonic probe approach on Ionic liquid.

An interactive web has been developed to collect data and offer up-to-date information on the potential solar energy

of various countries (Korfiati et al., 2016). Moreover, some studies (Annandale et al., 2002) (Tanaka et al., 2006)
develop models to estimate solar energy potential. The models measured radiation potential with differences hourly
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and monthly. Meanwhile, the reported distribution of solar power on the island of Java, particularly East Java, has a
higher energy potential and is more stable than in eastern Indonesia (Wahyuono and Julian, 2018).

Table 2. Research Map (Empirical Research)

CONTEXT / THEME
INDONESIA MALAYSIA
RESULT (1)
Renewabl Bamboo For Renewable Solar Bamboo For
e Energy Solar Energy Biomass Energy Ener Biomass
(General) Energy (General) gy Energy
(Park et al., 2019; .
5 Potential: fuel Purbasari et al., (L;n;heitnjlé{ 2?19,
Z O | properties & material 2016; Sucipta et 2018: Saifuddin et
= | ©3 characterization al., 2017; Suluh et al 2016)
% S =} al., 2019) >
o E é (Budiyanto, (Markos &
I~ o - 2017; Korfiati Sentian,
= |l B3 P“E‘;“gf";,solar etal., 2016; 2016;
% »n = adiation Tiandho et al., Mohammad
- = 2019) et al., 2020)
< < > *
v | O & Potential: Estimation W (k/?gu“g &
8 E Eﬂ) Of Hydro And Solar &a};?]?ﬁa
8 E & Energy Output Julian, 2018)
Hybri fi ti
= g g‘brl(: ?.On 1(%_;“3 lon (Shezan et (Syahputra & (Haidar et al., (Das et al.,
= 'm“Saf‘t"“ )"mer al,2018) | Soesanti, 2020) 2011) 2017)
oftware

3.3 Exploratory: Drivers & impediments

This section discusses the literature using an exploratory approach. Table 3. shows a research map related to renewable
energy in Malaysia and Indonesia with an exploratory approach. Exploratory research discusses the possible
supporting factors and obstacles of planning and implementation of renewable energy projects. Such studies were
often carried out by using exploratory approach. Indonesia and Malaysia have solar energy potential because they are
located on the equator (Sigalingging et al., 2016; Soonmin et al., 2019; Wahid et al., 2017). The prospect of bamboo
as renewable energy has also been discussed for Indonesia and Malaysia (Chin et al., 2017; Kaur et al., 2019; Samsul
Rizal et al., 2018; Sharma et al., 2018).

Hermawati and Rosaira (2017) explained that renewable energy projects could be effectively carried out due to various
drivers, namely project planning, community participation, active communication and beneficiaries, project and
institutional management, support from local governments and stakeholders, and network development. Nugroho et
al. (2017) asserted that financial challenges about renewable energy projects in the countryside should be addressed
with the community and the private sector. In addition, some renewable energy can be combined into one with
conventional generators. Another essential factor for a succesful RE project is policy, which should be developed
collectively by stakeholders. Policymaking should incorporate government with the community and stakeholders.
Environmental concerns are a major contributing factor to the adoption of photovoltaic technology, while the biggest
inhibitory factor is the cost of project investment. Cost reduction also does not necessarily make people want to use
photovoltaic technology, it is because people have different behaviors and preferences (Nurwidiana et al., 2021). The
vital role of the Malaysian government has been explained by Vaka et al. (2020). The Malaysian government's policy
is to implement a reduction in tax costs on renewable energy users. The Malaysian government is also targeting a
significant investment in renewable energy projects of 5 billion ringgit or 1.1 billion dollars for 2020.

From a policy and legal perspective, the Government of Indonesia has developed a plan to implement renewable
energy for 2025 in five provinces in Indonesia. The planning step was kept generic to accommodate unique variations.
(Winarno et al., 2017). Policymaking can ideally ensure that power generation technology can compete and has
included external costs (Burke et al., 2019). From a community perspective, it can be seen that the community level
has a significant role in the results of renewable energy projects. Success in renewable energy projects in communities
can occur if forces inside and outside the community can be put to good use. There needs to be a bridge between
internal and external parties; there is an Ibeka foundation (Guerreiro and Botetzagias, 2018). Maulidia et al. (2019)
discussed from a private sector perspective that the difficulty of renewable energy development is due to bureaucracy,
especially on licensing, and the quality of developers who are still not good. Another difficulty is the monopoly factor
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of existing power generation companies. Several factors can affect the supply chain system based on bamboo
renewable energy like biomass, including program objectives, program needs, community sectors, constraints,
possible changes, and related agencies (Wahono et al., 2018). Udin (2020) discusses renewable energy from a human
resource perspective. Indonesia considers the importance of renewable energy and human resources so that
infrastructure and human resource development can run together to create a better future. Other problems that need to
be solved according to Yah et al. (2017) include energy tariffs, financial levels and subsidies for fossil fuel producers;
and deficiencies in program design, resistance and regulatory failures.

Things that can be done from a marketing/economic standpoint to raise interest in renewable energy projects include:
Increasing the Institute of Sciences' and the Indonesian Ministry of Research and Technology's engagement and
funding in research into the location of alternative energy potential in Indonesia, as well as the technology that best
meets Indonesia's geographical characteristics; Establish laws for alternative energy power plants and provide tax
incentives for them; Alternative energy plant development and operation are more accessible than fossil energy
generation; Facilitate rules to include electric vehicles in comparison to traditional cars, hence increasing demand for
electric power and attracting investors to invest in Indonesia; Setting a purchase price for alternative energy from the
government or PLN, Indonesia's state-owned electric power management company, that is more expensive or at least
comparable to the cost of fossil energy promotes investor interest; Pertamina gas stations building electric vehicles
gas stations (Arafah et al., 2018). Another study discussing marketing/economy by Tabassum et al. (2017) ensures
that solar energy is feasible in Malaysia and may beat alternative energy. The most suitable technology applied is
photovoltaic. Wei and Saad (2020), on a case study in Malaysia, carried out two observations. The first scheme
calculates payback periods with FiT and NEM systems. The second scheme calculates payback periods and Return
on Investment (ROI) with FiT and NEM systems. It was found that the fastest payback period of the first PV project
scheme was 8.7 years, for the second scheme was 8.2 years. ROI is 155.03% for FiT, 203.65% for NEM.

Table 3. Research Map (Exploratory Research)
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INDONESIA MALAYSIA
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= 2020)
3.4 Explanatory

This section discusses the literature using an explanatory approach. Table 4. shows a research map related to renewable
energy in Malaysia and Indonesia with an explanatory approach. A study by Malik and Ayop (2020) in Malaysia
utilized the Technology Acceptance Model and found that people support government initiatives to increase their
income through solar energy technology. Kardooni et al. (2016) explained that the high cost influenced the
community's renewable energy intention. Price affects users' motivation to use renewable energy indirectly. The
Indonesian government has the challenge to find effective ways that solar energy can be adopted quickly to meet
renewable energy goals (Setyawati, 2020). Research by Lau et al. (2020) also found that the cost factor is the most
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influential thing for the community before using PV technology. Knowledge and social influences can also affect PV
installations; consumers with high knowledge can more influence their environment to use the technology. Solar PV
technology companies should take advantage of these observations by increasing their marketing efforts and including
existing users in their promotional efforts. A study by Teoh et al. (2020) found that while communities knew renewable
energy, they did not qualify second, with respondents exhibiting somewhat disappointing levels of energy-efficient
behavior. In addition, despite having the desire to install PV panels, respondents were hesitant to realize the desire
because of the cost. The use of wood and bamboo fuels that do not have rules can create environmental damage, and
this is because Indonesian people have a significant role in ecological conditions, especially forests. Government
intervention does not make forest conditions improve. In areas that have used wood and bamboo as their primary fuel,
governments should create alternative energy policies and programs instead (Lee et al., 2015).

Malaysia has managed to diversify the fuel mix for power generation from oil to natural gas in the Malaysian context
in terms of supply. However, the share of renewable sources is minimal, and electricity demand in Malaysia will likely
increase in the future. The potential of renewable energy has also been measured, that solar and biomass energy is
potential energy in Malaysia and needs to be further developed. Adopting multicriteria tools is essential for
policymakers and planners to perform detailed analysis from a multi-perspective and get optimal solutions (Ahmad
and Tahar, 2014). The Supply chain partnership perspective discussed in research by Mustikaningsih et al. (2019)
explained that supply chain performance and dynamic capabilities impact business performance in Indonesia. Supply
chain performance is influenced by the quality of relationships, while supplier resources have the most role in
improving business performance.

Table 4. Research Map (Explanatory Research)

CONTEXT / THEME
INDONESIA MALAYSIA
RESULT [3] Renewable Bamboo Bamboo
Ener Solar For Renewable Solar For
( Genef‘:l) Energy Biomass | Energy (General) Energy Biomass
Energy Energy
Technology Acceptance (Malik &
Model (Descriptive) Ayop, 2020)
@ Intention to use RE o (Kardoonictal, 2016) | (et )al..
=
‘@ Potential costomers' Teoh et al
(5 = readiness, attitude, ( 65)02?;)3 o
= — g behavior
% g S Household energy (Lee et al.,
=) = pattern 2015)
=4 x Harjanto and Harjanto and
& o Trade-off Preferences Ambarsari Ambarsari
) g (2020) (2020)
& [ > Supply Chain (Mustikaningsi
wn < = performance hetal., 2019)
= <Zg %‘ Analytic Hierarchy
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=) = Process
= %
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A g Impact of RE. ARIMA e
g Impact of RE:
. . (Gill et al., 2018;
g Environmental Kuzl}ets (Sugiawan & Haseeb et 4. 2019;
£ Curve (Autoregressive Managi, 2016) Saudi et al., 2019)
= | Distributed Lag (ARDL))

Acknarajindawat et al. (2020) indicated that renewable energy has a positive impact on carbon dioxide emissions, i.c.,
as renewable energy in a country grows, carbon dioxide emissions decrease. Moreover, the influence of natural
resources on carbon dioxide emissions is positive, i.e., when there is an increase in natural resources, there will be an
increase in emissions. The effect of economic growth on carbon dioxide emissions is positive. In short, renewable
energy may reduce carbon dioxide emissions, while economic development positively affects carbon dioxide
emissions. Research by Sugiawan and Managi (2016) shows that the long-term impact/effects of energy consumption
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when viewed from carbon dioxide emission levels are much higher than the short-term impact/effects. These findings
suggest there is inefficient energy consumption/use that can then cause environmental damage. Other findings, the
beneficial impact of electricity production using renewable energy with the aim to reduce carbon dioxide emissions
shows that environmental sustainability can be achieved and maintained by increasing the demand of renewable
energy. The findings are also consistent with Saudi et al. (2019), who found that consumption of renewable energy
and technological advancements have a negative impact on carbon dioxide emissions, whereas consumption of non-
renewable energy and economic growth have a positive impact. In the short and long term, the use of renewable energy
has a positive impact on the economy. The use of renewable energy also has an encouraging effect on the economic
sector in the short and long term (Haseeb et al., 2019).

The implementation of renewable energy technology needs to be studied in order to be carried out effectively
(Hermawati and Rosaira, 2017; Sovacool and Drupady, 2011). From Tables 2,3, and 4, it can be seen that there are
many empty spaces that can be filled by researchers related to renewable energy in Indonesia and Malaysia. The
biggest empty space that can be filled is with an exploratory approach such as community perspective, policy & legal
perspective, supply chain partnership, human resource perspective and economy perspective. Another empty space
that can be filled is related to supply which can be filled with other perspectives (Ahmad and Tahar, 2014).

4. Conclusion and Recommendations

It can be concluded from the literature that renewable energy research in Indonesia and Malaysia is still limited.
Suggestions for further research include follow-on in-depth case studies on implementing renewable energy
technology in Indonesia and Malaysia. Another recommendation from an ecosystem perspective is to discuss
regulations/policies, politics, economy, environment, and energy security. Future studies could elaborate on various
factors, such as: ‘social acceptance,” ‘trust,” ‘distributional justice’, and ‘emotional factors’. Studies on the supply side
may discuss risk-based, system-wide feasibility analysis, LCA, and MCDA.
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