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Abstract

Energy policy recently became an issue that has been highlighted by
various parties, including academics in Indonesia. This coincides with
the signs of the climate crisis, and the environmental damage that is
affected by energy management. Although, there have been many studies
discussing it, so far, there has been no research showing the direction
of energy policy in Indonesia. Thus, this paper aims to map the trends
in the literature. Bibliometric analysis is used to map topics raised from
various research article by looking at the most common keywords, and
identifying the most cited and productive sources. Per the results, the
discussion of renewable energy and related topics became the dominant
issue in the mapping of this main topic from 2003 to 2021. Then Energy
Policy Journal the most cited reference, and the lop Conference Series:
Earth and Environmental Science became the most productive source.
The results of this study indicate indirectly, how far Indonesia's energy
policy has developed periodically. Including how Indonesia amid various
countries has been campaigning for renewable energy that pays attention
to the environment. Besides, this research also provides future research
agendas for others to examine energy policy in Indonesia from various
perspectives that have not been studied previously.
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Introduction an energy policy is needed to

The growth in the global regulate and manage energy

population has also increased
the demand for energy. Energy
is an absolute necessity for the
country'seconomic development,
although so far fossil fuels or
coal are still the main fuel and
have a negative impact on the
environment (Mihajlovic &
Trajkovic, 2018). Therefore,
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use so that it can still be used
for survival, but attention can
also be paid to environmental
impacts. Energy policy involves
interventions in the coal,
electricity, oil and gas, and
nuclear and renewable energy
sectors, and activities aimed

at increasing the efficiency of



energy supply and consumption (Prontera, 2009).
Thus, energy policy has become an important
topic that has recently been promoted by various
parties, including academics. This is also because
energy issues are very important for the country
to maintain sustainable economic development.
(Ozcan, 2013).

Looking further, the energy policy issues
highlighted by academics in various countries
in the last five years also show a certain pattern.
Searching in Scopus with the keyword energy
policy and sorting by most cited articles reveals
that academics are more interested in renewable
energy policy topics (Aized et al., 2018; Hache
& Palle, 2019; Polzin et al,, 2019; Schmidt &
Sewerin, 2019; Sinha et al,, 2018), along with
the resources that become raw materials of it,
such as biogas, diesel, biomass, wind (Ardo et
al., 2018; Banja et al,, 2019; Best & Burke, 2018;
Scarlat et al,, 2018), economic calculation of the
use of renewable energy (Bulavskaya & Reynes,
2018; Purkus et al., 2018; Szinai et al., 2020;
Ziegler et al,, 2019) to the dynamics of energy
policy formulation (Apergis & Gangopadhyay,
2020; Ebrahimigharehbaghi et al., 2019; Pereira
et al,, 2018; Rabe et al., 2019; Robertson Munro
& Cairney, 2020), or energy security (Karatayev
& Hall, 2020; Nyga-Lukaszewska et al., 2020), and
the political process that occurs in it (Li & Pye,
2018; Pegels et al.,, 2018; Stokes & Breetz, 2018).

Energy policy has become a widely
debated issue, because of the real impact of climate
change that developed countries are experiencing.
In Europe, the increase in temperature becomes
a tangible effect, especially in summer (Droulia &
Charalampopoulos, 2021; Pasqui & Di Giuseppe,
2019). In the United States, New Jersey seems an
unlikely place to measure climate change, but it
turned out to be one of the fastest warming states
in the country. The average temperature has risen
to nearly 2 degrees Celsius, a level that not been
seen since 1895 (Mufson etal.,, 2019). On the other
hand, since 2005, the contribution of developed

countries to global temperature increases, sea
ice loss and upper ocean warming is about 60-
80%, while that of developing countries is 20-
40% (Malhi et al,, 2021). In reality, however, this
influence on environmental degradation happens
in nearly every area of the world, including
Indonesia. The flooding that happened in Jakarta
In January 2020 is a sign of it. BMKG stated that the
rainfall intensity in Jakarta was higher than it had
beenin 150 years (Ramadhan, 2020). Meanwhile,
previously the long dry season occurred which
caused NTT to become the driestarea in Indonesia
because it did not rain for 259 days sequentially
(CNN Indonesia, 2019).

Pulling back on the context in Indonesia,
it also joined The 2021 United Nations Climate
Change Conference (COP26) as a step to commit to
preventing the climate crisis (Cabinet Secretariat
of The Republic of Indonesia, 2021). However,
this is quite contradictory because of the fact
that Indonesia has been one of the biggest coal
producers and exporters globally since 2019,
even though the number of exports has decreased
(Febriadi et al., 2018; International Energy
Agency (IEA), 2020). While previously it was
also mentioned that the use of coal has a negative
correlation with the environment. It is interesting
from the context of the reality that occurred, this
then raises the question of how energy policy
research in Indonesia develops globally.

Research that discusses energy policy in
Indonesia so far is quite multidimensional and
looks at it from various sides. In general, the
topics that are widely discussed from the theme
of energy policy in Indonesia are also not much
different from the topic of energy policy at the
global level. Starting from how the economic point
of view considers the use of renewable energy
(Aydogan & Vardar, 2020; Chiou-Wei et al.,, 2008;
Masih & Masih, 1996), biofuel management policy
(Putrasari et al., 2016; Sorda et al., 2010), energy
security (Kumar, 2016; Mujiyanto & Tiess, 2013)
or about electricity consumption (Heryana et al.,
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2018; Lee et al,, 2020; Tanoto & Praptiningsih,
2013). However, no research has been conducted
to date that maps how the literature in Indonesian
energy policy develops.

Therefore, this research will attempt to
understand the development of issues in the topic
of energy policy in Indonesia raised by scholars
globally. Similar research has been carried
out before, starting from energy policy in the
European Union (Annibaldi et al., 2020), research
on energy in general in Nigeria (Adedayo et al,,
2021), as well as research on energy, economics
and policy globally over the last decade (Muhtar
etal., 2021). Using a similar method, bibliometric
analysis, this study aims to map the literature on
this topic by looking at keywords that are widely
used in various research articles published in
recent years, as well as literature sources that are
widely used as references and are productive in
promoting the topic of energy policy in Indonesia.
Eventually it will appear as an illustration of the
extent to which energy policy in Indonesia has
developed, as well as the various scopes of issues
that are submerged and need to be raised by
scholars to be able to encourage decision-making

and better energy management.

Methods

The purpose of this research is to map the
literature on this topic by looking at the keywords
widely used in various article published in recent
years. Bibliometrics is a method that has been
widely utilized in the academic community
to thoroughly map knowledge. Bibliometric
analysis methods rely on research references to
create statistical models for the flow of scientific
connections between them (Tsay & Shu, 2011).
As longitudinal studies of scientific interest
contribute to determining areas of research
that are developing or retreating, bibliometric
data can serve as a point of reference for science
and technology issues (Nicula et al., 2013).
According (Lotka, 1926) The term "bibliometric
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analysis" refers to a "method for measuring
researcher productivity” (Brika et al., 2021).
Meanwhile, bibliometric mapping provides a
unique perspective in this field when compared
to traditional methods; each study can examine
the relationship between current research
and research analysis. As a result, bibliometric
research enables participants to participate in
a variety of tasks, thereby minimizing bias and
research choices (Mulet-Forteza etal., 2019). The
research preparation was carried outin numerous
stages that followed the research utilizing the
bibliometric approach that had previously been
carried out (Brika et al,, 2021; Cao et al., 2021;
Khanra et al,, 2021).

Most bibliometric research focuses on one
concern and is not limited to specific territory in
order to provide broad and detailed knowledge,
as has been done in recent years (Apriliyanti &
Alon, 2017; Khanra et al,, 2021; Ye & Li, 2020;
Zupic & Cater, 2015). However, this study follows
what has been done by previous researchers
who conducted research at one locus with an
underlying empirical background (Adedayo et al.,
2021; Akbar, 2020; Annibaldi et al., 2020; Bullock
& Lawler, 2015; Chen et al., 2018).

The first stage of this research is identifying
a database that supports the research goals;
therefore, the source of the data must be reliable
and appropriate in order to complete the analysis
and make the right decision (Khan et al., 2020;
Rueda et al,, 2007). The material in this study
was acquired via database searches on the
Scopus platform, which provides information
on scientific journals, scientific papers, books,
events, and other items. Scopus is one of the
major databases that provides trustworthy and
frequently updated indexing of journal papers,
which is consistent with the study's aims (Cao et
al,, 2021; Giimis etal., 2020). The selection of data
collection at Scopus also takes into account that
this study looks at global trends in energy policy

in Indonesia. Then, inclusion criteria are set in



order to locate the appropriate scientific work to
be evaluated, and literature that is unrelated to the
topic of discussion is excluded, as has been done
by other researchers (Cao et al., 2021). In this
research, energy is used as the first keyword for
object analysis. Then, for policy-related keywords,
we make a list of keywords that are similar in
terms to policies, namely policy/policies, decision-
making, law, and regulation as the output of a
policy. We also add Government as a policy-related
keyword to broaden the search and perspective as
a policymaker. Then, we also input the keyword
Indonesia to focus the scope of the literature locus
to be analyzed.

These keywords are then linked with
Boolean operators (AND, OR). After that, the
keywords are arranged as follows;

TITLE-ABS-KEY(energy AND (policy
OR policies OR "decision making" OR law OR
regulation OR government) AND Indonesia). The
second stage was the literature search, which
was carried out after the preparation of specific
keywords and criteria, and at the same time, the
screening of document types was carried out (Cao
et al,, 2021). The search string found a total of
1648 articles. Then, to find articles that discuss in-
depth energy policy in Indonesia, we also limit the
research to English-only articles that have been
final presses, containing pre-determined related
keywords. The author also selected only articles
that were openly accessible. However, to maintain
the wealth of literary sources, the author did
not the period of publication, publisher, country
or subject area, variety or type of publication,
affiliation, or other criteria. This was done to
enrich the literature mapping picture, because
research in the form of articles on this topic is
very limited, and restrictions on the period of
publication, publisher, country or subject area,
variety or type of publication will cause bias. The
application of inclusion and exclusion of these
articles resulted in several findings from 154

records from conference papers, articles, reviews,

and book chapters. Furthermore, screening
of titles and abstracts was also carried out to
ensure that the literature found addresses the
topics raised. As a result, there were 152 pieces
of literature that were included in the material
for analysis.

The third stage is bibliometric analysis. In
this paper, we use VOS-Viewer 1.6.17 as a tool for
visualizing mapping in the literature. According
to (Van Eck & Waltman, 2013), VOSviewer can
be used to build a network of scientific papers,
journals, researchers, research organizations,
countries, keywords or terms. Co-authors, co-
occurrences, citations, bibliographic coupling,
and co-citation links can connect items in these
networks (Rialti et al., 2019). VOSviewer allows
for the analysis of keywords in documents in the
Scopus database, with one of the goals being to
highlight the links between the aforementioned
keywords (Dinu & Constantin, 2020). VOSviewer
generates a map where the distance between
items can be interpreted as an indication of term
relevance. The closer the terms are to each other,
the more strongly they are associated with each
other (Rialti et al., 2019). In some bibliometric
studies, researchers combined this method with
other methods like systematic literature review,
content analysis, or narrative reviews to describe
each finding in detail or provide an in-depth
analysis (Cheng & Edwards, 2016; Rialti et al,,
2019). However, here the researcher provides
an interpretation and a brief discussion of the
results by only using bibliometric analysis. The
researcher also provides an interpretation of
clustering as done in other similar projects
(Khanra et al,, 2021). Then, following others
authors’ lead (Apriliyanti & Alon, 2017; Reddy
et al, 2018), the researcher also suggested some
future research agendas that can be conducted by
other researchers from the clustering compiled
based on the findings report.

Bibliometric analysis can be developed

using a variety of techniques, including citation,
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co-citation, and bibliometric coupling. The method
chosen is determined by the investigation's
goal (Bretas & Alon, 2021). According to the
purpose of this research, that is, to map the most
frequently occurring keywords and the most
cited and productive publication sources, and
to produce articles on related topics, this study
will use bibliographic coupling to determine the
intellectual structure of the current literature,
and because of its ability to describe the flow of
wealth of theoretical and theoretical approaches
(Zupic & Cater, 2015). Bibliographic coupling
was also chosen because, when compared to the
other two approaches, citation and co-citation, it
represents literature mapping more accurately
(Boyack & Klavans, 2010). Additionally, keyword
analysis is performed to determine the evolution
of issues or topics raised in the discussion of
energy policy in Indonesia. This kind of analysis
is important because synthesizing the results of
previous research is one of the most important
tasks in advancing a specific research direction
(Zupic & Cater, 2015), and can be used as material
for analysis of the development focus of energy

policy in Indonesia.

Table 1.
Research Method

Step Details
Identification e Define database.
e Specifying search string.
e Determine inclusion and
exclusion criteria.

Searching and e The first search found 1648

Screening records.
Process ¢ The application of the first
screening resulted in 154
records.

¢ The application of the second
screening resulted in 152
records.
Bibliometric e Literature mapping identified
Analysis by VOS Viewer 1.6.17.
¢ Components of analysis: Most
Cited and Productive Sources,
Highest Occurrence Keyword.
Interpretation e Discuss the results of the
literature mapping.

Source : Processed by Author
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Data Findings
a) Literature Development

A total of 152 papers from Scopus which
were included from the previous screening
process were then used for bibliometric analysis.
First, looking at the trajectory of the year, the first
literature reviewing on energy policy in Indonesia
began in 2003 which discussed the importance of
groups that can support the policy to introduce
natural gas into the fuel mix (Van Groenendaal,
2003). During the next 11 years until 2014,
there were only five publications (including the
first publication) that discussed energy policy.
Except the article written by (Van Groenendaal,
2003), the focus of the discussion raised in that
period included various topics. They began with
a discussion about irrigation management in the
subak system in Bali and comparing it with energy
management in other developing countries, to be
alesson for developed countries to achieve energy
sustainability (Ramaswami et al., 2007), then
analysis about the status of Indonesia in the Clean
Development Mechanism (CDM) non-sink projects
(Jung, 2006). There is also interesting research
from Hartono & Resosudarmo (2008) which
calculates the economic impact of energy policies
aimed at reducing and increasing the efficiency of
energy use through various scenarios, as well as an
in-depth review of the importance of multi-level
governance issues to support renewable energy
(Marquardt, 2014). Until 2015 the topic of energy
policy began to be brought up again and reached its
peakin 2018-2019 with an increase in publications
of more than 100% compared to 2017.

Furthermore, looking at the cluster of
types of literature documents discussing energy
policy in Indonesia, it is strongly dominated by
conference papers or proceedings with 74.3%
of them (n=113). Publications in the form of
articles have a share of 22.4% (n=34), and studies
that produce reviews include four records. It is
interesting that these four publications discuss

the intersecting big themes, namely sustainability



Figure 1.
Number of Published Energy Policy Literature in Indonesia from 2003-2021
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Figure 2.
Documents by Type of Energy Policy
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(Ramaswami et al., 2007) and renewable energy
from different perspectives (Silalahi et al., 2020;
Vakulchuk et al,, 2020; Yudha & Tjahjono, 2019).
Meanwhile, for the book chapter there is only
onepublication that raises this topic, where this
paper discusses nuclear technology which can
be an energy option that can be a solution to
overcome the increase in global CO2 emissions.
(Suharta et al., 2017).

=
—

. —_—
REVIEW BOOK CHAPTER

Next, looking at the various subject areas
of energy policy, the most published literature
from the subject area, environmental science,
earth and planet, and energy is the subject area
group with the most published articles. A total
of 232 pieces of literature are included on these
three subjects. Regarding the classification, the
determination uses the AS]JC (All Science Journal

Classification) scheme which is carried out by the

Mapping Trends of Literature in Energy Policy in Indonesia: A Bibliometric Analysis 22



Figure 3.
Subject Area of Energy Policy
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internal database, Scopus. Meanwhile, the bottom
16 sources of literature come from six subject
areas, with details of Biochemistry, Genetics and
Molecular Biology (1); Chemical Engineering
(1); Business, Management and Accounting (2);
Decision Sciences (3); Agricultural and Biological
Sciences (4); Social Sciences (5).

Finally, looking at the distribution territory
of the author's country of origin, Indonesia is the
country of origin that produces the most articles
on energy policy according to the research locus.
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Even so, there are also a number of publications
published by authors from other countries such
as the Netherlands, Japan, United Kingdom,
Australia, South Korea, Germany, Turkey, Saudi
Arabia, and China.

b) Bibliometric Mapping
1) Most Cited and Productive Sources

The first literature mapping looks at the
sources or journals that are most cited when

discussing energy policy issues. The following



visualization illustrates the most cited sources of
177 citations (see: Figure 5), where when looking
at citations, Energy Policy by Elsevier is the most-
cited journal with five documents published.
Energy Procedia and IOP Conference Series
Earth and Environmental Science became the
next most cited sources with 60 and 58 citations.
Interestingly, although the IOP Conference
Series Earth and Environmental Science have far
less inequality in the number of citations with
energy policy, the IOP Conference Series Earth
and Environmental Science is the most common
source that provides papers discussing energy
policy in Indonesia (See: figure 6). The density
network analyzed using the VOS Viewer also
shows how these sources appear to be dominant

compared to other sources with the publication

of 58 conferences and proceedings. The second
dominant sources are E3s Web of Conferences
and Journal of Physics Conference Series with a
total of 22 publications and 13 pieces of literature.

2) Highest Occurrence of Keywords

The next literature mapping that looks at
the focus of the discussion raised on the topic
of energy policy in Indonesia is seen from the
keywords that appear in the analyzed articles.
The main question in this study is to find out the
development of the focus of the discussion raised
on energy policy in Indonesia from year to year.
Before that, we mapped out the clustering of the
most discussed topics to those that were rarely
discussed based on the keywords that appeared
the most to those that rarely appeared. This

Figure 5.
Most Cited Sources

Source: Processed by Author

Figure 6.
Most productive sources
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Figure 7.

The Network Visualization of Most Frequently Occurring Keywords

in the Topic of Energy Policy in Indonesia
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keyword and co-occurrence analysis used author
keywords and index keywords in it, where the
minimum occurrences were set to be the unit
of analysis are two times and we take the top 30
keywords from the 1492 keywords that appear.
Figure 7 shows the strength of the network
and words or keywords according to their visibility
level in the Scopus database. Looking at the subject
of energy policy in Indonesia, energy policy is the
keyword thatappears most often (116 times). Then,
renewable energies and sustainable development
are the keywords that appear the most (53 and 43

times) and are closely networked with energy policy.

Results and Discussion
a) Mapping of Energy Policy Research Trends
in Indonesia
Keywords are a fairly representative subject

in describing the focus of discussion raised by
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scholars in reviewing energy policy from time to
time. We also present a visualization of keywords
that appear from year to year (See: figure 8). We
set a 5-year range as the visualization range,
however, it still represents research conducted
from 2003 to 2021. The determination from 2016
to 2020 was taken because 2016 was the year the
literature experienced an increase in publications
and 2020 was the year in which the number
of kinds of literature experienced a decline in
publications. Meanwhile, 2017-2019 were the
peak years where publications on energy policy
in Indonesia had the most quantity.

The blue coloring shows the trend of
discussion in the early years of energy policy
in Indonesia. While increasingly leading to red
coloring, it shows the trend of the discussion/issue
raised in the latest publications. Figure 8 shows

thatbefore 2016 the keywords that appeared were



economic related. Where this keyword arises from
research that discusses how the city of Palembang
in Indonesia can reduce energy consumption costs
when using a low carbon system (Colenbrander
etal, 2015). Then leading to 2016, the keywords
that appear the most are developing countries.
This keyword appears alot because it is influenced
by research (Ertugrul etal., 2016) which discussed
the relationship between carbon dioxide (CO2)
emissions, trade openness, actual income and
energy consumption in the top ten carbon dioxide
emitters in developing countries including
Indonesia from 1971 to 2011. Next, around 2017,
keywords were dominated by decision making
and public policy, one of which was research by
Prilandita et al. (2017) which uses solid waste
management case studies to manufacture fertilizer
and biogas to devise a system for assessing the
performance of autonomous decision-making.
In addition, the emergence of this keyword is
also due to research through the development
of agent-based models to review the simulation
calculations of two biodiesel energy utilization
policy options, while taking into account the
adoption of the biodiesel industry in government
bidding (Hidayatno et al., 2017). This year, policy
isindeed a keyword that often appears because of
the discussion regarding the evaluation of energy
transition policies in the household cooking fuel
conversion program from kerosene to LPG, which
is considered a successful energy transition
program that has been implemented since 2007
(Destyanto et al.,, 2017).

In 2018, some keywords that emerged began
to lead to the discussion of alternative energy.
Keywords such as Indonesia, energy utilization,
planning, and carbon dioxide, solar energy, and
solar power generation appear to be words that
are widely discussed in this year's research. The
keyword came up during a conversation about
ESDM One Map Indonesia's support for the One
Map Policy, which governs the management of

geospatial data standardization and unification

(H. A. Setyowati et al., 2018). Then, a study that
questions the application of a proper and reliable
Photovoltaic System in Indonesia (H. M. Yudha et
al,, 2018), and the socialization of the use of solar
energy through community service activities in
areas where electricity is scarce (Cahyono et al.,
2018). Topics include The Directorate General of
Electricity commitment as the electricity sector
regulation to encourage increased development of
renewable power plants through a variety of policy
plans (Sommeng & Anditya, 2018), and a discussion
of scenarios, as well as an examination of the
causal relationship between energy consumption,
carbon dioxide emissions, and economic growth in
Indonesia between 2010 and 2025 (Nugrahanto
et al,, 2018). There are also keyword investments
that arise as a result of the study of calculating
the feasibility of investing in solar PV systems
to provide quality energy supplies at the lowest
possible cost (Murnandityo et al.,, 2018).

Next, in 2019, the main topics include
various issues and are dominated by the keyword
renewable energy. Although the topic of discussing
renewable energy has been researched in previous
years. However, this topic and matters related
to renewable energy, including the urgency of
reducing carbon or greenhouse gases, reviews
of palm oil management, and other energy
alternatives, have been widely studied since 2019.
For example, starting from a review of the need
for increased responsibility and efficiency in the
use of resources in the sustainable management
of the palm oil industry (Kurniawan et al., 2019).
Furthermore, in the context of renewable energy
there is research that raises discussions about
how to develop renewable energy from the policy
context, how educational institutions can be
involved in it, as well as the dynamics between
actors in the formulation of renewable energy
policies (Respitawulan & Rahayu, 2019; Taqwa,
2019; S W Yudha & Tjahjono, 2019).

Still related to renewable energy, the

keywords energy security and energy policy
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appear in the discussion of calculating the
comparison of energy production, balance, and
ratio of clean energy, renewable index on biodiesel
production as an alternative fuel (Siregar et al,,
2019). Then the research discussing biofuels also
found that the government can utilize financial
engineering to advance the bioethanol program
by utilizing excise and subsidy instruments
(Purwoko, 2019) as a continuation of the change
in the direction of energy management to
renewable energy which is the result of massive
energy consumption and mass production of
carbon emissions, keywords such as global
warming, gas emissions also appear. It is about
weather that occurs due to global warming also
affects the electricity sector (Handayani et al,,
2019), and how the transportation sector also
contributes greatly to gas emissions (Setiawan
etal, 2019).

Shifting slightly towards 2020, the
discussion is still similar and varied. The keywords
renewable energies and renewable energy
resources reappeared in the discussion regarding
the proposed alternative energy sources from
tidal waves in bays and seas in the Bangka
Belitung Islands (Pamungkas & Jumnahdi, 2020;
Rosa & Prayitnoadi, 2020), and a review of the
literature on geopolitics and renewable energy
(Vakulchuk et al., 2020), until the side effects
of improper processing of renewable energy
and actually exacerbate environmental damage
(Wang et al., 2020). Still related to renewable
energy, the discussion about steps to make it
happen brings up the keywords fossil fuels and
sustainable development, where Vakulchuk et al.
(2020) discusses about geopolitics in efforts to
reduce fossil fuels. Then there is also a study on
the development of microalgae for biodiesel in
Indonesia by Punyanan (2020) and then Yandri
et al. (2020) which attempt to conceptualize an
Indonesian ICT-based energy security tracking
system with specific indicators of renewable

energy (RE) and energy efficiency (EE) as aresult
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of the rise of smart cities, where the presence of
these two elements invokes the term "sustainable
development.”

Furthermore, a discussion about climate
change which is one of the "triggers" of the
incessant efforts to switch to renewable energy
also emerged. Authors Kristanto & Rachmansyah
(2020) analyze the potential utilization of waste
generated from commercial areas such as rejected-
derived fuel (RDF) in the cementindustry to reduce
CO2 emissions. Next, there is also a discussion
aboutelectricity problems in Indonesia. This study
revolves around starting from research that will
provide estimates of energy sources for power
plants in Indonesia (Qolbi & Utomo, 2020). Then,
study how the energy trilemma contributes to
Indonesia's private climate financing mobilization
for renewable rural electrification (A. B. Setyowati,
2020) which gave rise to the words electric power
generation, geothermal and alternative energy.

Shifting to 2021, the study of energy policy in
Indonesia discusses the government's dominance
over gas price determination which is also
influenced by the economics of upstream projects,
transmission rates, and natural gas infrastructure
management, which raises keywords that often
appears, namely costs (Iswandi et al,, 2021).
Then, national energy policy is also the dominant
keyword that appears this year. This is influenced
by research that encourages the use of nuclear
energy potential as renewable energy following
the National Energy Policy (KEN) (Permana et
al,, 2021). Interestingly, this year's article on the
topic of national energy policy also discusses
research in the pandemic era. Rosyidi et al. (2021)
by reviewing community empowerment in the
management of biogas as an electricity producer
in one of Boyolali's villages to support the
realization of renewable energy policies. Finally,
returning to the keyword that is mentioned in
various other versions but is cognate, namely
renewable energy source, is mentioned again.

These keywords reappear as a result of intriguing



research from (Suhartini et al., 2021) regarding
the potential use of cocoa as a renewable energy
source, where cocoa is also one of the most widely
produced plantation commodities in Indonesia.
Authors, S W Yudha et al. (2021)
who previously researched the mapping of
stakeholders in the NRE industry in Indonesia
in 2019 (Satya Widya Yudha & Tjahjono, 2019)
then review it more deeply by conducting FGDs
with stakeholders from the ministry of energy to
the community and providing knowledge about
the views and challenges that are important for
the energy transition in the country, in addition
to perceptions of developing renewable energy
sources. Next, there is also a study that analyzes
renewable energy sources (wind, hydro, and
geothermal) and carbon emissions from four
ASEAN countries (Indonesia, Thailand, Vietnam,
and the Philippines) between 2000 and 2019
by Wu et al. (2021), where they discovered that
green energy has a significant impact by making

a beneficial and critical contribution to limiting

the rise of carbon emissions in the economy or
industrialization in various ASEAN countries.

Literature mapping with clustering was
also carried out to determine the category of
groups in energy policy research in Indonesia.
In keyword clustering, it appears that 5 different
colors indicate 5 clusters of the top keywords.
This cluster illustrates the major topics raised
by academics in reviewing energy policy in
Indonesia. Following what colleagues (Khanra et
al,, 2021) did in manually grouping the findings,
we grouped them into 5 topic groups by looking
at the density of keywords (see: Figure 9) which
are detailed in the table 2.

In the economic cluster, energy policy in
Indonesia examines the use of biodiesel, which
is one of the largest commodities in Indonesia,
analysis of energy consumption in Indonesia from
various perspectives, to the study of potential
investments in various alternative energies.
Then, this electricity cluster discusses studies

about research and studies on various alternative

Figure 8.
The Network Visualization of Keywords in the Topic of Energy Policy
in Indonesia Based on Years
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Figure 9.
The Network Visualization of Most Frequently Occurring Keywords
In The Topic Of Energy Policy In Indonesia by Cluster
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Table 2.
Keyword Clustering

Keywords
palm oil, investments, Indonesia,
economics, developing countries, costs,
decision making;
carbon, geothermal energy, national
energy policy, renewable energy
resources, renewable energy sources;

Cluster
Economic

Electricity

Solar utilization electric power generation, planning,
solar energy, solar power generation,
sustainable development.

Climate crisis carbon dioxide, climate change, energy
utilization, fossil fuels, gas emissions,
global warming, greenhouse gases;

Renewable

energy

alternative energy, energy policy, energy
security, renewable energies, renewable
energy

Source: Processed by Author

energies to generate electricity for consumption
as well as industry and transportation. One of
them is geothermal power plants which can be
found in several areas in Indonesia such as in
Java and Sumatra (Ibrohim et al., 2019; Muhrom
et al,, 2017). Furthermore, still discussing the
various alternatives to produce electrical energy,
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the solar utilization cluster specifically discusses
the various potentials for developing solar power
in Indonesia which are encouraged by various
parties from the government to the community.
Next, the climate crisis cluster examines
carbon trading carried out by Indonesia as well as
various studies that encourage efforts to reduce
emissions that can have an impact on climate
change. Finally, the renewable energy cluster is
very close to the main topic of energy policy. In this
cluster, the study discusses more about the use of
natural resources owned by Indonesia that can be
used as alternative energy if managed optimally, to
studies on how policy-making actors are involved

in managing energy policies in Indonesia.

b) Discussion

This study highlights the development
of publications on energy policy topics in
Indonesia from 2003 to 2021 published in

Scopus. This research provides a comprehensive



overview of studies that highlight Indonesia's
energy policy and trending issues of interest.
Interestingly, the previous mapping findings
found that renewable energy dominates energy
policy issues in Indonesia. The findings also
show that the direction of the topic of energy
policy in Indonesia towards renewable energy
has touched the level of policy input, process,
and output. Where research on the importance
of switching to renewable energy for continued
sustainability, recommendations for potential
domestic natural resources that can be a source
of renewable energy to mapping stakeholders in
the context of renewable energy are topics that
look at potential policy inputs. Researchers also
look at the renewable energy policy process in
terms of calculating the use of renewable energy
compared to conventional energy or analyzing
the comparison of biodiesel use with the private
sector and the government. Meanwhile, in terms of
policy output, researchers have also reviewed the
One Map Policy and developed what is contained

in the national energy policy (KEN).

However, the topic of renewable energy
dominates in energy policy research in Indonesia.
There are also interesting studies that also
highlight energy policy on the other side, such as
research on evaluating energy transition policies
in the kerosene to LPG conversion program for
household cooking fuel consumption (Destyanto
et al, 2017). In addition, data collection carried
out by pulling the latest and most recent data also
captures research on the topic of energy policy in
Indonesia during the pandemic. There is a review
of support for realizing renewable energy policies
through community empowermentin one area in
Indonesia.

In order to complement the map of energy
policy literature in Indonesia, the researcher
suggests several future research questions based
on the results of the clustering of bibliometric

analysis findings described previously as follows.

Conclusion and Limitations
The mapping of energy policy research

trends in Indonesia that has been described

Table 3.
Future Research Questions

Number Cluster

1

Economic

Electricity

Solar utilization

Climate Crisis

Renewable
energy

Future Research Questions

Looking at the negative impacts from an economic, ecological and social
perspective, what are the steps to save the ecology that can be taken by
various stakeholders? And how is the comparative analysis between the
benefits obtained if continuing production and the losses due to ecological
damage and social conflict?

How strong is political influence in pushing towards better use of energy
policies? How does the financial impact compare between conventional
and renewable energy management?

Based on how energy management in the electricity production process
by the government has not been able to move to renewable energy, is the
role of the private sector really needed?

Are there any negative impacts from the use of solar PV that need to be
anticipated, especially in terms of policies to protect the environment?

How can the impact of trade openness on carbon dioxide emissions in
Indonesia be analyzed not only quantitatively but also qualitatively, and
how is this regulation managed in energy policy in Indonesia?

How does the implementation of the law compare to the public and
industry and what is the impact between them?

How and to what extent are emerging fiscal plans facilitating the
transition to low-carbon energy and achieving the country's energy goals,
including energy access, security and the environment?

What are the environmental and social externalities of oil palm, which
was previously considered a renewable energy, namely biofuel?

Authors

(Dharmawan et al.,
2020)

(Respitawulan &
Rahayu, 2019)

(S W Yudhaetal,
2021)

(H. M. Yudha et al,,
2018)

(Ertugrul et al., 2016)

(Darwanto et al,,
2020)

(A. B. Setyowati,
2021)

(Prananta, 2021)

Source: Processed by Author
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previously shows how energy policy research
in Indonesia is quite broad and diverse. The
direction of writing that outlines how researchers
are trying to encourage the realization of policies
on the use of renewable energy has also been
seen, along with various studies that explain the
adverse effects of using fossil fuels. Overall, the
research findings use very diverse perspectives
and show positive directions to encourage
environmental sustainability. Thus, this study
also has some limitations. First, homogeneity
appears in the findings, which are dominated
by large “renewable energy” objects. This is also
influenced by the analyzed sources that only use
one database. Second, although in general, it has
described popular issues from keywords, the
authors have not discussed the most influential
articles and authors in energy policy research in
Indonesia.

On the other hand, the empirical context,
the development of energy policy in Indonesia has
not been covered. This is important to describe
the alignment of educational developments and
the reality of existing policies. For further studies,
researchers can consider expanding the scope
of literature sources, developing components
from bibliometric studies as well as comparing
literature and factual studies of energy policy in
Indonesia. Future researchers who are interested
in reviewing other energy policies can also fill
in the gaps that are missing or have not been
widely discussed from the various popular issues
mentioned earlier.
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