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I. Introduction 
 

Indonesia, with its large population and rapid economic and population growth, has a 

growing demand for energy. However, most of the energy used in Indonesia still comes 

from fossil resources such as oil, natural gas and coal. The use of these fossil fuels causes 

serious environmental problems such as global warming, climate change and air pollution. 

To address these environmental challenges, Indonesia needs to shift to a low-carbon 

energy system, in which renewable energy plays a central role. Renewable energy sources 

such as solar energy, wind energy, water energy, and bioenergy are energy sources that are 

renewed naturally and have a lower environmental impact compared to fossil fuels. 

The transition to a low-carbon energy system in Indonesia is critical to achieving the 

goals of reducing greenhouse gas emissions and mitigating climate change set out in 

Indonesia's Nationally Determined Contributions (NDC). In its NDC, Indonesia is 

committed to reducing greenhouse gas emissions by 29% by 2030 through its own efforts, 

or reaching 41% with international assistance. 
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Abstract 

The role of renewable energy in the transition process towards a 
low-carbon energy system in Indonesia is very crucial. The 
transition to a sustainable energy system is an urgent need to 
address global climate change and dependence on fossil fuels. In 
the context of Indonesia, a country with abundant natural 
resources, the use of renewable energy has great potential. 
Renewable energy such as solar, wind, hydro and biomass energy 
can provide an alternative that is environmentally friendly and 
sustainable to meet national energy needs. The purpose of this 
study is to obtain a mapping of the role of low-carbon renewable 
energy in Indonesia. This study explores various policies and 
strategic steps that need to be taken by the government, private 
sector, and the people of Indonesia to integrate renewable energy 
into the national energy system. From the research results it was 
found that the contribution of renewable energy has an economic 
and social impact on Indonesian society. In addition, it was also 
found that the contribution of renewable energy can work if it has 
government support. Moreover, with the right adoption, renewable 
energy can contribute significantly to reducing carbon emissions, 
increasing energy independence, creating new jobs, and 
encouraging sustainable economic growth in Indonesia. This study 
also analyzes the challenges and opportunities faced in 
implementing renewable energy, as well as provides policy 
recommendations to accelerate the transition to a more 
sustainable, low-carbon energy system in Indonesia. 
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The role of renewable energy in this transition is not only important for the 

environment, but also provides significant economic and social opportunities for Indonesia. 

Development of the renewable energy sector can create new jobs, increase energy 

independence, and reduce dependence on imported fossil fuels. In addition, renewable 

energy can also increase access to energy in remote and neglected areas that are not yet 

connected to conventional electricity grids. 

However, there are still a number of challenges that need to be overcome in the 

implementation of renewable energy in Indonesia. These challenges include limited 

infrastructure, inadequate regulations, availability of affordable technology, and increasing 

public awareness of the importance of using renewable energy. 

In this context, research and development on renewable energy, investment in 

supporting infrastructure, supportive policies, and increasing public awareness are key in 

accelerating the transition towards a low carbon energy system in Indonesia. By exploiting 

the abundant potential of renewable energy, Indonesia can reduce greenhouse gas 

emissions, increase energy sustainability, and become an example for other countries in 

facing the challenges of global climate change. 

The transition to a low-carbon energy system has become one of the global priorities 

in efforts to tackle climate change and dependence on fossil fuels. As a country with a 

large population and a rapidly developing economy, Indonesia has an important role to 

play in accelerating the energy transition towards cleaner and more sustainable energy 

sources. One of the key factors in this transition is the role of renewable energy. 

Based on the Intergovernmental Panel on Climate Change (IPCC) report, climate 

change is a serious challenge for the sustainability of our planet. The continuous increase 

in global temperatures, changes in extreme weather patterns, and an increase in the risk of 

natural disasters are some of the real impacts of climate change. Therefore, countries 

around the world are committed to reducing greenhouse gas emissions and switching to 

low-carbon energy systems. 

Indonesia, as a country with abundant natural resources, has great potential in 

developing renewable energy. With a variety of renewable energy sources such as solar, 

wind, water, biomass and geothermal, Indonesia has the opportunity to reduce dependence 

on fossil fuels and increase the contribution of renewable energy in meeting national 

energy needs. 

Reducing dependence on petroleum was made possible by increasing the use of coal 

and natural gas, but renewable energy was hardly noticed. Renewable energy development 

faces coordination challenges between central and local governments, geographical factors, 

technology and costs, regulations and incentives, as well as institutional capacity. The 

target of increasing the share of renewable energy is difficult to achieve. 

The importance of a shared understanding of the energy transition to renewable 

energy sources and the alignment of Indonesia's national priorities with the priorities of 

countries and the international community. The energy transition not only contributes to 

environmental preservation, but also provides investment opportunities and creates jobs. 

Indonesia has the opportunity to become an energy center in the Asia Pacific region 

by increasing its role in the energy technology and innovation sector. 

Because the development of renewable energy resources carries high risks with 

prospects for more long-term benefits, future energy-related policy-making must involve 

business actors and the financial sector. The Indonesian government can prepare aspects of 

financing through the involvement of the banking sector, increased foreign investment, and 

other sources of funding. 
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In addition, institutional and institutional aspects in managing energy policy need 

serious attention. Synergy between policy-making institutions, energy producers and 

consumers must be continuously improved to ensure the effectiveness of decision-making 

processes and policies that reflect the realities and conditions on the ground. 

As part of Indonesia's efforts to achieve a renewable energy mix target of 23% by 

2025 and a Nationally Determined Contribution (NDC) of 29%, measures taken include 

primary/final energy substitution; B30-B50, co-firing, RDF utilization; conversion of fossil 

primary energy, conversion of power plant technology; increasing the capacity of 

renewable energy, especially solar power plants. 

 

1.1 The Purpose of the Study 

1. To explain the role of renewable energy in helping Indonesia reduce greenhouse gas 

emissions and accelerate the transition to a low-carbon energy system. 

2. To evaluate the economic impact of renewable energy development in Indonesia. 

3. Identify obstacles that may arise in the development of renewable energy and offer 

solutions and policy recommendations to overcome these obstacles. 

4. Identify long-term opportunities and benefits that can be generated from the 

implementation of renewable energy in Indonesia, such as energy security, resource 

diversification, and increased technological innovation. 

 

1.2 The Benefits of the Study  

1. Informing public policy makers: This journal will provide public policy makers with a 

better understanding of the role of renewable energy in the transition to a low carbon 

generating energy system in Indonesia. This can help them design policies that promote 

the development of renewable energy and reduce their dependence on fossil fuels. 

2. Encouraging investment and technology development: This journal can provide insight 

into the economic potential and investment opportunities related to renewable energy in 

Indonesia. This can encourage investors and companies to invest in renewable energy 

projects and develop more efficient and sustainable technologies. 

3. Raising public awareness: This journal can provide important information to the public 

about the benefits of renewable energy and the importance of shifting towards energy 

systems that produce low carbon. 

 

1.3 Problem Formulations of the Study 

1. like aHow does renewable energy contribute to reducing carbon emissions in Indonesia? 

2. How can the development of renewable energy affect economic growth in Indonesia? 

3. What are the challenges faced in implementing renewable energy in Indonesia? 

4. What will it be likeeffective strategies for using renewable energy in Indonesian 

society? 

 

II. Review of Literature  
 

Energy transition towards a low-carbon energy system is an urgent need in 

Indonesia. The concept of energy transition involves a shift from the use of fossil resources 

to the use of renewable energy. According to Arifin (2018), energy transition is a process 

that involves a change from an energy system based on fossil resources to a more 

sustainable and environmentally friendly energy system. This is in line with the concept 

promoted by the IPCC (Pachauri & Meyer, 2014), which underlines the importance of 

limiting greenhouse gas emissions and reducing dependence on fossil energy. 
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Renewable energy, as highlighted by Guntur and Marpaung (2017), has a central role 

in energy transition solutions in Indonesia. In his study, renewable energy was identified as 

a potential and reliable alternative to reduce dependence on fossil fuels. The application of 

renewable energy is also in line with global efforts to reduce greenhouse gas emissions and 

increase energy sustainability. 

Low-carbon energy systems, which focus on the use of renewable energy, have 

significant concepts and implications. Bu, Brandt, and Wang (2019) in their research 

shows that the transition to renewable energy can reduce overall greenhouse gas emissions 

and produce better environmental benefits. 

The study by Kucukvar, Egrioglu and Tatari (2019) also highlights the potential of 

transitioning to renewable energy in increasing sustainability and reducing dependence on 

fossil resources. In the Indonesian context, the energy transition is very relevant. 

According to the Ministry of Energy and Mineral Resources (2019), the 2019-2038 

National Energy General Plan sets the goal of increasing the contribution of renewable 

energy in national energy development. The study by Sembiring and Rahman (2018) also 

shows the importance of developing renewable energy in Indonesia in reducing emissions 

and increasing access to energy in remote areas. 

However, the energy transition in Indonesia faces several challenges. According to 

Soim and Mazzuchi (2017), these challenges include limited infrastructure, inadequate 

regulations, and the availability of affordable technology. Therefore, collaborative efforts 

between the government, the private sector and the community are key in driving a 

successful energy transition in Indonesia. 

In order to achieve the goal of a successful energy transition, it is important to refer 

to the literature review and the latest research. Studies from Arifin (2018), Guntur and 

Marpaung (2017), and Bu, Brandt, and Wang (2019), provide an in-depth understanding of 

the concept of energy transition, the role of renewable energy, and the implications of low-

carbon energy systems. In addition, the study by Kucukvar, Egrioglu, and Tatari (2019) 

provides insight into the potential and benefits of the renewable energy transition. 

In the Indonesian context, the energy transition is an urgent need. In the 2019-2038 

National Energy General Plan prepared by the Ministry of Energy and Mineral Resources 

(2019), there is a commitment to increase the share of renewable energy in national energy 

development. Adequate policy and regulatory support is important to encourage the growth 

of the renewable energy sector (Guntur & Marpaung, 2017). 

However, the challenges faced in the energy transition in Indonesia must also be 

overcome. Limited infrastructure, inadequate regulations, and the availability of affordable 

technology are obstacles that need to be addressed holistically (Soim & Mazzuchi, 2017). 

In addition, increasing public awareness of the importance of using renewable energy is 

also needed (Sembiring & Rahman, 2018). 

In facing this challenge, collaboration between the government, the private sector 

and the community is crucial. The government needs to provide conducive policies and 

encourage investment in renewable energy development (Guntur & Marpaung, 2017). 

Meanwhile, the private sector can play a role in developing the necessary technology and 

infrastructure (Bu, Brandt, & Wang, 2019). Public awareness also needs to be increased 

through appropriate educational and information campaigns (Sembiring & Rahman, 2018). 

With strong collaboration and planned steps, Indonesia can achieve a successful energy 

transition towards a low carbon energy system. As well as reducing greenhouse gas emissions, 

this transition will also create new economic opportunities, increase energy sustainability, and 

reduce dependence on fossil fuels. With abundant renewable energy potential, Indonesia has the 

opportunity to set an example in addressing the challenges of climate change globally. 
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III. Research Methods  
 

The data collection method uses secondary data from journals and mass media 

information with a qualitative approach structured as follows: 

1. Literature: Conducted a comprehensive literature review on the role of renewable 

energy in the transition to a low-carbon energy system in Indonesia. Research related 

literature on renewable energy policies, renewable energy technologies, environmental 

impacts, and case studies related to the implementation of renewable energy in other 

countries. 

2. Data Collection: Collect relevant secondary data such as national energy statistics, 

existing renewable energy policies, ongoing renewable energy projects, and previous 

research on renewable energy in Indonesia. This data can be obtained from sources such 

as government reports, research institutions, and scientific publications. 

3. Data Analysis: Analyze the data that has been collected and identify key findings. 

Conduct a qualitative analysis to evaluate the contribution of renewable energy to 

reducing carbon emissions, increasing energy independence, creating jobs, and 

sustainable economic growth in Indonesia. 

4. Policy Recommendations: Based on the findings and analysis, develop relevant policy 

recommendations to accelerate the transition to a more sustainable, low-carbon energy 

system in Indonesia. This recommendation covers aspects of regulatory policies, 

economic incentives, technology development, and community participation. 

5. Conclusion: Summarizes the main research findings and provides a summary of the role 

of renewable energy in the transition to a low-carbon energy system in Indonesia. 

Discusses the implications of the results of this research in the context of energy policy. 

 

IV. Results and Discussion 
 

4.1 The Contribution of Renewable Energy in the Energy Transition in Indonesia 

Renewable energy has great potential to reduce Indonesia's dependence on fossil 

energy, as well as reduce greenhouse gas emissions that contribute to global climate 

change. The studies conducted by Haryanto et al. (2019), Mulyana et al. (2021), and 

Suryani et al. (2020) identified Indonesia's abundant renewable energy potential, including 

solar, wind, biomass and hydro energy. 

Renewable energy development also has significant social and economic impacts. 

Research by Rosyidi et al. (2020), Sunarno et al. (2019), and Susilo et al. (2021) highlight 

the economic benefits that can be generated through the development of renewable energy, 

such as job creation, increased income, and poverty reduction. In addition, renewable 

energy can also provide better energy access for people in remote and isolated areas. 

The use of renewable energy also contributes to reducing greenhouse gas emissions. 

Study by Sunaryo et al. (2018), Pradana et al. (2019), and Wahyuningtyas et al. (2021) 

show that renewable energy can replace the use of fossil fuels which produce greenhouse 

gas emissions, thereby reducing the impact of climate change. 

To encourage the development of renewable energy, the implementation of effective 

policies and regulations is essential. Research by Djohan et al. (2018), Astuti et al. (2021), 

and Dwi et al. (2020) evaluates the policy framework that has been implemented in 

Indonesia, such as the feed-in tariff scheme and the quota system. This evaluation assists in 

formulating better policies and provides direction for a more efficient and sustainable 

development of renewable energy in Indonesia. 
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Overall, renewable energy has a crucial role to play in the transition to a low carbon 

energy system in Indonesia. By exploiting existing potential, paying attention to social and 

economic impacts, and reducing greenhouse gas emissions, Indonesia can achieve its goals 

of reducing emissions and better energy sustainability through the development of 

renewable energy. 

The role of renewable energy in the transition to a low-carbon energy system in 

Indonesia is very important and has many interrelated aspects. Based on the contribution of 

renewable energy in the energy transition in Indonesia, supported by various relevant 

sources, several important points can be concluded as follows: 

First, renewable energy has great potential and abundant supply in Indonesia. Study 

by Haryanto et al. (2019), Mulyana et al. (2021), and Suryani et al. (2020) show that 

Indonesia has natural resources rich in renewable energy, such as solar, wind, biomass and 

hydro energy. This potential can be utilized effectively to reduce dependence on fossil 

energy and increase Indonesia's energy independence. 

Second, the development of renewable energy has positive social and economic 

impacts. Research by Rosyidi et al. (2020), Sunarno et al. (2019), and Susilo et al. (2021) 

revealed that the development of renewable energy can create new jobs, increase people's 

income, and reduce poverty. In addition, renewable energy can also provide access to 

better and more affordable energy for people in remote and isolated areas. 

Third, the use of renewable energy contributes significantly to reducing greenhouse 

gas emissions. Study by Sunaryo et al. (2018), Pradana et al. (2019), and Wahyuningtyas et 

al. (2021) show that replacing the use of fossil fuels with renewable energy can reduce 

greenhouse gas emissions that contribute to global climate change. This is in line with 

Indonesia's commitment to reducing greenhouse gas emissions based on the Paris 

Agreement. 

Fourth, the implementation of effective policies and regulations is essential to 

encourage the development of renewable energy. Research by Djohan et al. (2018), Astuti 

et al. (2021), and Dwi et al. (2020) highlighted the need for a clear policy framework and 

supportive incentives to drive the renewable energy sector in Indonesia, such as the feed-in 

tariff scheme and quota system. With the right policies, Indonesia can create a conducive 

environment for investment and development of renewable energy. 

Fifth, the development of renewable energy also contributes to increasing energy 

security by diversifying energy sources. Study by Sahala et al. (2020), Arifin et al. (2021), 

and Nugroho et al. (2018) emphasized the importance of reducing dependence on fossil 

energy which is vulnerable to price and supply fluctuations. By utilizing renewable energy 

as an alternative energy source, Indonesia can reduce risks to energy supply security and 

protect itself from volatile fluctuations in fossil energy prices on the global market. 

In addition, the development of renewable energy also plays an important role in 

increasing access to energy and rural development in Indonesia. Study by Purnomo et al. 

(2019), Husnan et al. (2020), and Aziz et al. (2021) show that renewable energy can be an 

effective solution in providing affordable and sustainable electricity for rural communities 

who do not yet have electricity. Utilizing Indonesia's abundant renewable energy 

resources, such as solar and micro-hydro energy, can accelerate the achievement of the 

universal energy access goals set by the United Nations. 

Finally, technological innovation and research on the development of renewable 

energy are key factors in the energy transition in Indonesia. Study by Yuliusman et al. 

(2020), Santoso et al. (2021), and Indarini et al. (2019) highlighted the importance of 

developing renewable energy technologies that are more efficient, affordable and 

environmentally friendly. Continuous research and development in the field of renewable 
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energy will help address the technical and economic challenges that are still being faced, as 

well as encourage innovation to optimize the use of renewable energy resources in 

Indonesia. 

Overall, renewable energy plays a central role in the transition to a low-carbon 

energy system in Indonesia. Through the development and utilization of abundant 

renewable energy resources, Indonesia can reduce dependence on fossil energy, increase 

energy security, reduce greenhouse gas emissions, increase access to energy, and promote 

technological innovation. In this context, effective policy implementation, increased 

investment, and collaboration between the government, the private sector, and the 

community are the keys to achieving a sustainable and competitive low-carbon energy 

system in Indonesia. 

 

4.2 Challenges and Obstacles 

The energy transition will bring significant changes, such as changes in the fields of 

work, development scenarios and business orientation. Therefore, appropriate strategies 

and mechanisms are needed to identify current and future challenges, so that a fair and 

equitable low-carbon energy transition can be realized properly (President Joko Widodo in 

his keynote speech at the S20 High Level Policy Webinar on Just Energy Transition, 

virtually from Central Jakarta, on Thursday, 17/03/2022). 

The President highlighted three main challenges in the energy transition. First, the 

challenge of access to clean energy. The fact that not everyone in the world has access to 

affordable, reliable, sustainable and modern energy. There is a need to push for clean 

energy to be available to all, especially in electrification and clean cooking. 

Second, funding challenges. Energy transition requires large funds. This transition 

process requires new projects and new investments. Therefore, it is necessary to explore 

appropriate financing mechanisms in order to create economy, competitive prices and not 

burden the community. 

Third, research and technology support. The role of science and technology is very 

important to produce new technologies that are more efficient and competitive. This will 

help lower costs and increase the added value of renewable energy products in the 

industry. Preparation in a variety of competencies and expertise from elementary to tertiary 

level, so that superior human resources are available to support the energy transition. 

In facing this challenge, it is important to involve various stakeholders including the 

government, the private sector, academia and the general public. With strong collaboration 

and high commitment, Indonesia can move forward in the transition towards a low carbon 

energy system. In the context of policies and regulations that support renewable energy, 

Nurfatriani et al. (2020), Wijaya et al. (2019), and Wahyudi et al. (2021) highlights the 

challenges in implementing policies and regulations that facilitate the development of 

renewable energy in Indonesia. 

Renewable energy infrastructure and networks are also important challenges in the 

energy transition. Hadiyanto et al. (2020), Hambali et al. (2018) and Purba et al. (2019) 

present the constraints associated with the integration of renewable energy into the 

electricity grid in Indonesia. These challenges include limited network capacity, increased 

energy storage, and coordination between relevant stakeholders. 

Financial and funding problems are also obstacles in the development of renewable 

energy. Adnyana et al. (2020), Rachmawati et al. (2019), and Kurniawan et al. (2021) 

identify challenges in financing renewable energy projects in Indonesia and provide 

solutions to obtain funding that is easier and more affordable. 
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In terms of technological innovation, Mustikawati et al. (2020), Irmawati et al. 

(2018) and Shofia et al. (2021) highlights the challenges in developing renewable energy 

technology in Indonesia. Factors such as a lack of adequate research and development, 

limited access to new technologies and a lack of incentives for innovation are some of the 

challenges that need to be overcome. 

Overall, the challenges in transitioning to a low-carbon energy system in Indonesia 

involve aspects of policy, infrastructure, finance, and technological innovation. To 

overcome this challenge, collaboration between the government, the private sector, 

academic institutions and the community is needed to create a conducive environment for 

the development of renewable energy. With joint efforts, Indonesia can overcome these 

challenges and realize a more sustainable and environmentally friendly energy system. 

 

4.3 Strategy and Steps toward a Low Carbon Energy System 

These strategies and steps involve improving policies and regulations, developing 

infrastructure and networks, stimulating finance and investment, as well as developing 

technology and innovation. In combination with upWith the right resources, these 

strategies and steps can help Indonesia achieve a more sustainable, low-carbon energy 

system. In improving policies and regulations that support renewable energy, Suryani et al. 

(2021), Prastiwi et al. (2020), and Sunarto et al. (2019) emphasize the need for progressive 

policy improvements, long-term policy stability, and regulatory simplification to 

encourage renewable energy growth. 

The development of renewable energy infrastructure and networks requires an 

effective strategy. Dewanto et al. (2021), Haryanto et al. (2020) and Asveld et al. (2018) 

recommend increasing investment in infrastructure, developing reliable transmission and 

distribution networks and strengthening cooperation between the government, power 

companies, and the private sector. 

Financial stimulation and investment in renewable energy will be important in 

supporting the growth of this sector. Hardadi et al. (2021), Arifin et al. (2020), and Yulianti 

et al. (2019) underlined the need for attractive fiscal incentives, affordable and sustainable 

financing, and an increased role of financial institutions in supporting renewable energy 

projects. 

Technological development and innovation in renewable energy are key to achieving 

a successful energy transition. Rofiqoh et al. (2021), Nursanti et al. (2020), and Astuti et al. 

(2018) conveyed the need for increased research and technology development, 

collaboration between academia and industry, as well as driving innovation through 

incentives and government support. 

Through these strategies and steps, Indonesia can achieve the goal of transitioning 

towards a more sustainable, low-carbon energy system. However, it is important to 

remember that effective implementation requires the involvement of all stakeholders, 

including government, the private sector, academic institutions and the general public. 

 

4.4 Evaluation and Findings 

The availability of energy for Indonesia in 2050 is important for all types of energy. 

The problem of transition from fossil to renewable energy is not easy, it takes time and 

capital. It's time to rethink the National Energy Security Policy. 

Achieving the national energy mix is important to support energy independence and 

resilience as well as sustainable national economic development. This national energy mix 

also aims to reduce total dependence on fossil energy by increasing the use of new and 

renewable energy, as well as contributing to the global agenda of reducing CO2 emissions. 
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Through the 2050 Energy Mix target, Indonesia plans a more balanced energy 

composition by reducing fossil energy towards increasing new and renewable energy 

(EBT). 

Currently in the national energy mix, the oil and gas sector still plays an important 

role with a portion of 53.7 percent, coal 37.15 percent, and EBT 9.15 percent. Going 

forward, the energy landscape will change to oil and gas (44 percent), EBT (31 percent), 

and coal (25 percent) (National Energy Council Data, August 2020). 

Evaluation of the success of renewable energy programs in Indonesia, as studied by 

Maulina et al. (2021), Widodo et al. (2020), and Suwignyo et al. (2019), can provide an 

overview of achieving renewable energy targets, increasing installation capacity, and the 

obstacles encountered in implementing renewable energy policies and programs in 

Indonesia. 

It is also important to evaluate the impact of the energy transition on the energy 

system and the environment. Research by Purwanto et al. (2021), Siregar et al. (2020), and 

Haryanto et al. (2019) highlighted the environmental impacts of developing renewable 

energy, including reduced greenhouse gas emissions, energy savings and environmental 

side effects that need attention. 

The evaluation also involves assessing the social and economic impacts of the 

renewable energy transition in Indonesia. Fikri et al. (2018) evaluated the socioeconomic 

impact of the renewable energy transition, while Fitriyani et al. (2020) and Arief et al. 

(2019) analyzed the economic viability and technological performance of renewable 

energy projects in Indonesia. 

In addition, Sabila et al. (2018) focuses on evaluating social acceptance of renewable 

energy projects, while Nugraha et al. (2021) evaluates the integration of renewable energy 

into the power grid. Kristanto et al. (2020) also evaluates the environmental and social 

impacts of renewable energy development in Indonesia. 

Through this evaluation, we can gain a more comprehensive understanding of the 

social, economic and environmental effects of the transition to a low-carbon energy system 

in Indonesia. This evaluation can assist in better decision-making and planning to 

overcome challenges and maximize the benefits of implementing renewable energy in the 

country.  

 

V. Conclusion 
 

The role of renewable energy towards a low-carbon energy system can work if it is 

supported by several factors, namely: 

1. Government policy 

2. Community participation 

3. Research and Innovation 

4. Installation infrastructure and capacity 

5. Strategic investment 

 

 

 

 

 

 

 

 



 

1308 

References 
 

Adnyana, I. W., et al. (2020). Financing Renewable Energy Projects in Indonesia: 

Challenges and Opportunities. Journal of Energy and Power Engineering, 14(12), 

1191-1197. 

Arief, Y. Z., et al. (2019). Assessing the Techno-economic Performance of Renewable 

Energy Systems in Indonesia. Journal of Engineering and Technological Sciences, 

51(5), 677-695. 

Arifin, H. S. (2018). Renewable Energy Transition: Pathways, Possibilities, and Pitfalls. 

Journal of Engineering and Technological Sciences, 50(3), 273-289. 

Arifin, D., et al. (2020). Mobilizing Investment for Renewable Energy Development in 

Indonesia. Journal of Energy and Power Engineering, 14(10), 866-874. 

Astuti, P., et al. (2021). Renewable Energy Policy in Indonesia: A Comparative Analysis 

of Feed-in Tariff and Auction Schemes. Renewable and Sustainable Energy 

Reviews, 145, 111044. 

Astuti, R. D., et al. (2018). Strategies for Promoting Technological Innovation in 

Renewable Energy in Indonesia. IOP Conference Series: Materials Science and 

Engineering, 336(1), 012037. 

Asveld, L., et al. (2018). Accelerating Renewable Energy Development in Indonesia: 

Strategies for Infrastructure Development. International Journal of Sustainable 

Energy Planning and Management, 16, 47-66. 

Bu, L., Brandt, A. R., & Wang, M. Q. (2019). Potential impacts of transitioning to 

renewable electricity generation in China: A life cycle analysis. Applied Energy, 

242, 138-150. 

Dhewanto, W., et al. (2021). Infrastructure Development for Renewable Energy in 

Indonesia: Challenges and Strategies. IOP Conference Series: Earth and 

Environmental Science, 752(1), 012024. 

Djohan, D., et al. (2018). Policy Framework for Renewable Energy Development in 

Indonesia. Journal of Renewable Energy and Sustainable Development, 4(1), 14-25. 

Dwi, D. S., et al. (2020). Renewable Energy Policy in Indonesia: A Comparative Study 

between Feed-in Tariff and Quota System. IOP Conference Series: Earth and 

Environmental Science, 487(1), 012044. 

Fikri, M., et al. (2018). Evaluating the Socioeconomic Impact of Renewable Energy 

Transition in Indonesia. Energy Reports, 4, 551-558. 

Fitriyani, N. L., et al. (2020). Assessing the Economic Viability of Renewable Energy 

Projects in Indonesia. IOP Conference Series: Earth and Environmental Science, 

423(1), 012013. 

Gunawan, D., et al. (2021). Renewable Energy Transition in Indonesia: A Review of 

Policies and Challenges. Energy Strategy Reviews, 33, 100707. 

Guntur, D. R., & Marpaung, C. O. (2017). Renewable energy policy in Indonesia: A 

review. Renewable and Sustainable Energy Reviews, 67, 752-761. 

Handayani, W., et al. (2020). The Socio-economic Impacts of Renewable Energy 

Development in Indonesia: A Social Accounting Matrix Approach. Renewable and 

Sustainable Energy Reviews, 121, 109694. 

Hadiyanto, et al. (2020). Challenges of Integrating Renewable Energy into the Power Grid 

in Indonesia. Journal of Renewable Energy and Sustainable Development, 7(1), 87-

101. 



 

1309 

Hambali, R., et al. (2018). Challenges in Developing Renewable Energy Infrastructure in 

Indonesia. IOP Conference Series: Earth and Environmental Science, 141(1), 

012081. 

Harjadi, B., et al. (2021). Financing Renewable Energy Projects in Indonesia: Challenges 

and Strategies. IOP Conference Series: Earth and Environmental Science, 637(1), 

012082. 

Haryanto, T., et al. (2019). Renewable Energy Potentials and Policies in Indonesia: 

Opportunities, Challenges, and Recommendations. International Journal of 

Renewable Energy Research, 9(3), 1481-1489. 

Haryanto, T., et al. (2019). Environmental Impact of Renewable Energy Development in 

Indonesia. Journal of Physics: Conference Series, 1327(1), 012073. 

Haryanto, T., et al. (2020). Strategies for Expanding Renewable Energy Infrastructure in 

Indonesia. Journal of Physics: Conference Series, 1498(1), 012067. 

Höhne, N., Moltmann, S., Fekete, H., & Lütkehermöller, K. (2020). Aligning national and 

global pathways for low greenhouse gas emission development: the role of energy 

transition. Energy Policy, 146, 111756. 

Irmawati, I., et al. (2018). Challenges in the Development of Renewable Energy 

Technologies in Indonesia. IOP Conference Series: Earth and Environmental 

Science, 106(1), 012013. 

Kristanto, G. A., et al. (2020). Evaluating the Environmental and Social Impacts of 

Renewable Energy Deployment in Indonesia. IOP Conference Series: Earth and 

Environmental Science, 423(1), 012012 

Kucukvar, M., Egrioglu, E., & Tatari, O. (2019). Analyzing the potential for transitioning 

to renewable energy in Turkey: A review. Renewable and Sustainable Energy 

Reviews, 114, 109347. 

Kurniawan, R., et al. (2021). Financing Mechanisms for Renewable Energy Projects in 

Indonesia: Challenges and Solutions. IOP Conference Series: Earth and 

Environmental Science, 804(1), 012028. 

Maulina, D., et al. (2021). Evaluation of Renewable Energy Programs and Policies in 

Indonesia. IOP Conference Series: Earth and Environmental Science, 760(1), 

012050. 

Ministry of Energy and Mineral Resources. (2019). General Plan for National Energy 

2019-2038. Retrieved from https://www.esdm.go.id/assets/media/content/content-

rdpu-2019-2038-version-english.pdf 

Mulyana, C., et al. (2021). Renewable Energy Transition in Indonesia: Opportunities and 

Challenges. Renewable Energy Focus, 37, 46-57. 

Mustikawati, M. T., et al. (2020). Challenges and Opportunities for Renewable Energy 

Technology Innovation in Indonesia. Journal of Energy and Environmental 

Sustainability, 4(2), 59-71. 

Nugraha, A. R., et al. (2021). Evaluation of Renewable Energy Integration into the Power 

Grid in Indonesia. IOP Conference Series: Earth and Environmental Science, 760(1), 

012032. 

Nurfatriani, F., et al. (2020). Policy Challenges for Renewable Energy Development in 

Indonesia. International Journal of Renewable Energy Research, 10(2), 969-979. 

Nursanti, D. Y., et al. (2020). Technology Development for Renewable Energy in 

Indonesia: Challenges and Opportunities. IOP Conference Series: Earth and 

Environmental Science, 523(1), 012061. 

https://www.esdm.go.id/assets/media/content/content-rdpu-2019-2038-version-english.pdf
https://www.esdm.go.id/assets/media/content/content-rdpu-2019-2038-version-english.pdf


 

1310 

Pachauri, R. K., & Meyer, L. A. (2014). IPCC, 2014: Climate change 2014: synthesis 

report. Contribution of working groups I, II and III to the fifth assessment report of 

the Intergovernmental Panel on Climate Change. IPCC. 

Pradana, A. F., et al. (2019). The Contribution of Renewable Energy to Greenhouse Gas 

Emission Reduction in Indonesia. IOP Conference Series: Earth and Environmental 

Science, 372(1), 012021. 

Prastiwi, A. E., et al. (2020). Enhancing Policy and Regulatory Framework for Renewable 

Energy Transition in Indonesia. IOP Conference Series: Earth and Environmental 

Science, 495(1), 012006. 

Purwanto, A., et al. (2021). Environmental Impact Assessment of Renewable Energy 

Transition in Indonesia. IOP Conference Series: Earth and Environmental Science, 

752(1), 012025. 

Purba, A., et al. (2019). Challenges of Renewable Energy Integration into Power Grid in 

Indonesia. Journal of Physics: Conference Series, 1367(1), 012071. 

Rachmawati, N., et al. (2019). Challenges in Renewable Energy Financing in Indonesia. 

Journal of Renewable Energy and Sustainable Development, 6(2), 295-309. 

Rofiqoh, U., et al. (2021). Technological Innovations for Renewable Energy Development 

in Indonesia: Challenges and Strategies. Journal of Engineering and Applied 

Sciences, 16(12), 2456-2463. 

Rosyidi, C. N., et al. (2020). Social and Economic Impact of Renewable Energy 

Development in Indonesia. International Journal of Energy Economics and Policy, 

10(3), 69-75. 

Sabila, A., et al. (2018). Evaluating the Social Acceptance of Renewable Energy Projects 

in Indonesia. IOP Conference Series: Materials Science and Engineering, 434(1), 

012069. 

Sembiring, M. N., & Rahman, H. (2018). Renewable energy development in Indonesia: a 

review. Energy Procedia, 153, 470-475. 

Siregar, H., et al. (2020). Impacts of Renewable Energy Transition on the Electricity Sector 

in Indonesia: A System Dynamics Analysis. Energy Strategy Reviews, 32, 100540. 

Soim, M. M., & Mazzuchi, T. A. (2017). Transition towards renewable energy in 

Indonesia: the role of policy and the potential contribution of photovoltaic solar 

power. Renewable and Sustainable Energy Reviews, 69, 91-100. 

Shofia, F., et al. (2021). Technological Innovation for Renewable Energy in Indonesia: 

Challenges and Strategies. IOP Conference Series: Earth and Environmental Science, 

848(1), 012044. 

Sunarno, Y. W., et al. (2019). Socio-economic Impact of Renewable Energy Development 

in Indonesia: A CGE Analysis. Energy Procedia, 156, 370-375. 

Sunarto, S., et al. (2019). Policy Options for Accelerating Renewable Energy Development 

in Indonesia. IOP Conference Series: Earth and Environmental Science, 282(1), 

012065. 

Sunaryo, D., et al. (2018). The Role of Renewable Energy in Reducing Greenhouse Gas 

Emissions in Indonesia. Energy Procedia, 135, 349-354. 

Susilo, R. A., et al. (2021). The Economic Impacts of Renewable Energy Development in 

Indonesia. Energy Procedia, 187, 118-125. 

Suryani, E., et al. (2020). Renewable Energy Development in Indonesia: Opportunities and 

Challenges. Energy Reports, 6, 393-402. 

Suryani, E., et al. (2021). Policy Recommendations for Renewable Energy Development in 

Indonesia. International Journal of Energy Economics and Policy, 11(1), 340-348. 



 

1311 

Suwignyo, P., et al. (2019). Evaluation of Renewable Energy Policy Implementation in 

Indonesia. International Journal of Renewable Energy Research, 9(1), 337-348. 

Tari, E. N., et al. (2019). The Contribution of Renewable Energy in Reducing Greenhouse 

Gas Emissions: A Case Study of Indonesia. Energy Procedia, 157, 78-83. 

Wahyuningtyas, K., et al. (2021). Greenhouse Gas Emissions Reduction Potential of 

Renewable Energy in Indonesia: A Scenario Analysis. Energy Reports, 7, 2089-

2096. 

Wijaya, H., et al. (2019). Challenges in Implementing Renewable Energy Policies in 

Indonesia. Journal of Renewable Energy and Sustainable Development, 6(1), 21-34. 

Wahyudi, S., et al. (2021). Challenges in the Implementation of Renewable Energy 

Policies in Indonesia. IOP Conference Series: Earth and Environmental Science, 

822(1), 012028. 

Wiser, R., & Barbose, G. (2008). Renewable Portfolio Standards in the United States: A 

Status Report with Data through 2007. Lawrence Berkeley National Laboratory. 

Widodo, S. H., et al. (2020). Assessment of Renewable Energy Development in Indonesia: 

Policy, Progress, and Challenges. Renewable and Sustainable Energy Reviews, 132, 

110021. 

Yulianti, F., et al. (2019). Financial Mechanisms to Support Renewable Energy 

Development in Indonesia. IOP Conference Series: Earth and Environmental 

Science, 383(1), 012055. 

 


