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Abstract

This study investigates the role of sustainable finance in advancing
investments in renewable energy and green technologies while
addressing associated challenges and opportunities. The research aims
to analyze the impact of sustainable finance strategies on investment
flows, identify key barriers to their effective implementation, and
propose strategic recommendations to enhance investment in this
sector. This study seeks to support the global transition to a greener and
more sustainable economy by optimizing policies, funding mechanisms,
and financial practices. Using a mixed-methods approach, this study
integrates qualitative and quantitative analyses, including literature
reviews, causality analyses, and country-specific case studies. Secondary
data generated from industry reports, academic publications, and
financial databases form the basis of the analysis. Findings from the
Sustainable Finance-Investment Interaction Model reveal that
sustainable finance significantly enhances renewable energy
investments. However, high initial costs, policy uncertainty, and
restricted access to finance remain substantial obstacles. Despite these
challenges, opportunities driven by technological advancements and
increasing global climate awareness provide a strong foundation for
growth. This paper presents recommendations for governments,
investors, and financial institutions to strengthen the role of sustainable
finance in accelerating renewable energy investments. Emphasizing
integrating environmental, social, and governance (ESG) factors into
financial decision-making, the study highlights the need for supportive
policies to address financing barriers. By aligning financial systems with
sustainability objectives, this research contributes to the broader
discourse on sustainable finance and underscores its transformative
potential in driving the global green transition.
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Introduction

Investment in renewable energy and green technologies has become necessary rather than
optional in this era of globalization and climate change challenges (Li et al, 2022). The global
economy faces increasing pressure to reduce dependence on fossil resources and transition to cleaner
and more sustainable energy sources (Androniceanu & Sabie, 2022). The concept of sustainable
finance offers an essential approach incorporating environmental, social, and corporate governance
(ESG) factors into investment and financial management decisions. This approach creates investment
opportunities that promise long-term economic compensation and sustainable social and
environmental benefits (Tseng et al., 2019). Renewable energy and green technologies lie at the
center of this transition, offering sustainable alternatives to fossil fuels, significantly contributing to
global climate change (Kabeyi & Olanrewaju, 2022). Investments in this sector yield economic,
environmental, and social benefits such as job creation and improved energy access, emission
reductions, and the preservation of natural resources, and social benefits such as promoting equitable
and inclusive development (Candra et al., 2023).

Despite these potential benefits, implementing sustainable finance strategies to support
investments in renewable energy and green technologies faces significant challenges. These
challenges include high start-up costs, policy uncertainty, and limited access to finance. Addressing
these barriers requires a comprehensive understanding of sustainable finance principles and the
identification of opportunities to effectively mobilize investments in renewable energy to achieve
sustainable development goals.

Previous studies have explored the relationship between sustainable finance strategies and
investments in renewable energy and green technologies. Taghizadeh-Hesary and Yoshino (2020)
highlighted the impact of sustainable finance strategies on renewable energy investment. Xu et al.
(2020) examined green technology adoption and financial performance. Anton and Nucu (2020)
examined financial innovation in renewable energy utilizing a case study approach. Li and Yang
(2022) focused on sustainable finance practices in green technology companies. Hsiao et al. (2019)
further underscored the role of financial management in driving sustainable investment. Although
these studies offer valuable insights, they primarily address specific aspects of sustainable finance

strategies and their implications for renewable energy and green technologies. However, a significant
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research gap lies in understanding how these strategies can be optimized to generate sustainable
added value and positively affect the environment and the global economy:.

This research addresses these gaps by integrating sustainable finance strategies to enhance
investments in renewable energy and green technologies. This study hypothesizes that sustainable
finance strategies positively influence investments in renewable energy and green technologies.
Further, policy uncertainty and limited access to finance are challenging these strategies. It
hypothesizes that tailored strategies integrating ESG principles can maximize investment potential
and accelerate the transition to a sustainable, low-carbon economy.

To achieve these goals, this paper aims to examine the concepts and principles of sustainable
finance in the context of renewable energy and green technology investments. This study also aims
to identify the primary challenges and opportunities in mobilizing investments in this sector.
Furthermore, it seeks to develop strategic recommendations for policymakers and stakeholders to
overcome these challenges and optimize investments in renewable energy and green technologies.
This study will contribute to the academic literature and industry practice by addressing these
objectives and providing actionable insights for integrating ESG principles into investment decisions.
Moreover, this study will offer practical guidance for policymakers to design and implement policies
supporting sustainable investments, accelerating the transition to a greener and more sustainable
economy. This study also underscores the importance of aligning sustainable finance with renewable

energy investments to effectively achieve global climate and development goals.

Literature Review

Sustainable finance is fundamental in modern economic discourse, emphasizing socially and
environmentally responsible investment practices. Defined as an investment strategy integrating
environmental, social, and governance (ESG) factors, sustainable finance aims to generate long-term
financial returns while achieving positive societal and environmental impacts. Unlike conventional
investment strategies, it prioritizes sustainability alongside profitability. Khemir et al. (2019)
highlight that sustainable finance encompasses diverse investment practices, including ESG
integration in decision-making processes, to generate long-term economic value. Among the critical
instruments of sustainable finance, green bonds have gained prominence. These bonds finance
projects to mitigate climate change, such as renewable energy infrastructure and emission reduction
initiatives. Tolliver et al. (2020) note that green bonds are key to scaling sustainable finance to

support the Sustainable Development Goals (SDGs). However, the limited scope of green bond
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applications and the high financial barriers to entry reflect a critical gap in understanding their role
in mobilizing wider investments in renewable energy and green technologies.

Renewable energy and green technologies play an important role in the global transition to a
sustainable, low-carbon economy. Solar, wind, hydro, and bioenergy as renewable sources offer viable
alternatives to fossil fuels, significantly contributing to climate change. Khan et al. (2021) emphasized
that innovations in green technologies can substantially reduce the global carbon footprint while
enabling efficient and sustainable energy systems. Key technological advancements, such as energy
storage, efficiency, and clean transportation, are critical to accelerating this transition. Bogdanov et
al. (2021) argue that scaling renewable energy through technological innovation could drive a cost-
effective global energy transformation. Despite these advancements, challenges such as policy
uncertainty, insufficient funding, and technological limitations hinder the full potential of these
innovations, revealing a gap in the alignment of sustainable finance strategies with technological
development.

Investment in renewable energy and green technology offers environmental, economic, and
social benefits. From an economic perspective, renewable energy supports employment
opportunities, reduces energy costs, and fosters economic growth. Candra et al. (2023) suggested
that investments in this sector contribute significantly to sustainable development by reducing
greenhouse gas emissions and promoting a healthier environment. Socially, renewable energy
enhances energy access in underserved regions, addressing energy poverty and supporting inclusive
development. Pratiwi and Juerges (2020) highlighted the role of renewable energy in providing
equitable energy solutions, fostering local economic opportunities, and improving living standards in
remote areas. However, barriers such as high initial costs and inadequate financial support limit
widespread adoption despite the evident economic and social benefits.

Although prior studies have explored the role of sustainable finance and renewable energy in
addressing climate change and promoting economic development, there remains a lack of focus on
integrating sustainable finance strategies with renewable energy and green technologies to overcome
systemic barriers. This review identifies a critical research gap: how sustainable finance can be
optimized to mobilize investments in renewable energy and green technology while aligning ESG
priorities with global sustainability goals. The contribution of this research lies in providing a
comprehensive framework that integrates sustainable finance mechanisms with technological
advancements to enhance investment flows and policy effectiveness. This study fills the gap by
offering novel insights into how strategic financial frameworks can overcome existing barriers,
enabling a smoother transition to a low-carbon economy while encouraging long-term sustainability.
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Method

A systematic framework methodology addresses the research objectives and explores the
complexities of implementing sustainable finance strategies in renewable energy and green
technology investments. This study employed a mixed-methods approach, which combines
qualitative and quantitative analyses to ensure a comprehensive understanding of the research
problem.

This study utilized a case study approach to facilitate an in-depth exploration of the successes
and challenges of sustainable finance in renewable energy and green technology. A literature study
was conducted to generate data from various reliable sources, including peer-reviewed journals,
books, and relevant online resources. Advanced Al tools such as Consensus, Humata.ai, and Sci-space
supported the data collection. These tools were utilized to simplify the identification of relevant
academic papers, verify thematic alignment, and facilitate efficient document analysis. This study
reviewed a total of 52 references with 46 articles (88.64%) from SCOPUS-indexed journals, including
76.09% from Q1 journals and 23.91% from Q2 journals, ensuring high-quality data inputs (see Figure
1).

m Reputable Journals = Non-reputable journal

Supporting website

Fig. 1. The Composition of Reference Sources
Qualitative data analysis was conducted through document analysis to identify emerging
patterns, themes, and relationships within sustainable finance, renewable energy investments, and

green technology. Thematic analysis was employed to systematically categorize data into major
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themes, including investment trends, barriers, opportunities, and strategies. This approach enabled
an organized synthesis of literature findings, emphasizing critical insights and relationships relevant
to the research objectives. Al tools played a crucial role in this procedure by facilitating a
comprehensive literature review and allowing efficient identification of thematic patterns without
manual reading.

Quantitative data analysis employed descriptive and inferential statistical methods to examine
trends and relationships in sustainable finance and renewable energy investments. Descriptive
statistics offered a summary of investment trends and sectoral growth. At the same time, regression
analysis was performed to evaluate the influence of key factors, such as environmental, social, and
governance (ESG) integration, on investment performance. The quantitative analysis aimed to
quantify the impact of these factors on the adoption of sustainable finance strategies and to provide
data-driven insights into the effectiveness of such strategies in promoting investment in renewable
energy and green technologies.

This study employed data triangulation by synthesizing information from multiple sources to
ensure the validity and reliability of the findings. The data triangulation includes peer-reviewed
literature, case studies, and expert analyses. This approach enhanced the robustness of the research
outcomes by corroborating insights across different data streams. Thus, it can minimize the potential
biases.

Ethical considerations were an integral part of the research process. This study carefully
ensures the validity and reliability of all data sources and utilizes only reputable and verified sources.
This research also maintains the confidentiality of secondary data. Further, this present study treats
all information obtained strictly for research purposes. All referenced materials were cited correctly
and acknowledged in line with ethical principles of academic integrity. The research process was also

documented transparently to ensure clarity, replicability, and accountability.

Result and Discussion
Policies and regulations are essential to facilitate sustainable financial investments in the
renewable energy sector (Lin et al., 2022). These investments can be encouraged and directed to
support the transition to cleaner and more sustainable energy sources by adopting a proper policy
foundation (Schmidt et al,, 2019). Based on Annual clean energy investment data from 2015 to 2023,
global renewable energy investment growth has significantly increased in recent years.
There is a significant increase in clean energy investment where the increase in Renewable
power by 99.1%, Energy efficiency by 39.1%, Other end use by 8.3%, Grids by 1.8%, Electric vehicles
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by 12,800.0%, Battery storage by 1,750.0%, Nuclear by 117.2%, and Low-emission fuels and carbon
capture, utilization and storage by 271.4% (see Figure 2).
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Source: www.iea.org, 2024
Fig. 2. Annual clean energy investment, 2015-2023
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Governments and international regulatory bodies have taken significant steps to encourage

capital allocation to renewable energy projects. Below are some of the policies and initiatives:

1.

Presidential Regulation on Renewable Energy Development: In Indonesia, Presidential
Regulation No. 112 of 2022 is expected to attract green investment, particularly from power
plants, and promote the enhancement of the renewable energy mix. This regulation covers
hydropower, geothermal, solar, wind, biomass, biogas, seawater power, and biofuels to increase
the Domestic Component Level and encourage green industries (EBTKE, 2022).

Cooperation with Institutions and Ministries: The government of Indonesia has synergized with
other agencies and ministries to strengthen regulations and programmes. The Ministry of Energy
and Mineral Resources (MEMR) is proactively discussing and drafting other regulations related
to renewable energy development (EBTKE, 2022).

Energy Transition Platform: The Ministry of Finance has established an Energy Transition
Platform to support the energy transition in Indonesia. The platform aims to ensure the
implementation of the energy transition through government policies and legal regulations. The
platform also aims to obtain and channel government fiscal support for the energy transition
(Jdihkemenkeugoid, 2023).

Steering Committee: The Ministry of Finance has established a Steering Committee to support
and accelerate the implementation of energy transition tasks. This committee aims to ensure
accountability, transparency, and intentionality in managing the Energy Transition Platform
(Jdihkemenkeugoid, 2023).

Policy Comparison with Nordic Countries: Research has also examined policy comparisons
between Nordic countries, optimally utilizing renewable energy by considering carbon reduction
attempts, deforestation, and environmental effects (Apriliyanti & Rizki, 2023).

These policies demonstrate a global and national commitment to encourage capital allocation

for renewable energy projects to reduce carbon emissions and promote sustainable energy sources.

Innovative financing schemes have been developed to overcome financial barriers to renewable

energy investment. Renewable energy investments still face several financial barriers, such as high

start-up costs, high risk, and lack of access to finance. Several innovative funding schemes have been

developed to overcome these barriers. Table 1 explains the funding schemes, potential, and

implementation.
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Table 1. Funding Schemes, Potential, and Implementation

Funding Scheme

Description

Potential

Implementation

Green Bonds

Securities are issued to
finance environmentally

Green bond investors are
interested in sustainable

In Indonesia, PT
Pembangkit Listrik

friendly projects, investments. Green bonds Negara (PLN) issued
including  renewable also offer lower interest green bonds worth
energy projects. rates than traditional ones, IDR 4.5 trillion in
which are considered safer 2022 to finance
investments. renewable energy

projects.

Green Sukuk Islamic financing Green sukuk are shariah- The Financial
instruments are issued compliant. It benefits Services Authority
to finance investors looking to invest (OJK) issued the first
environmentally ethically and responsibly. State Green sukuk in
friendly projects, Green sukuk is also an 2021 to finance
including renewable attractive funding renewable energy
energy projects. alternative for investors in and other

countries  with  large environmentally
Muslim populations. friendly projects.

Crowdfunding An online platform that A  renewable energy Renewable energy
allows individuals to crowdfunding platform crowdfunding
invest in projects in enablesthe wider publicto platforms in
small amounts invest in renewable energy Indonesia, have

projects and contribute to helped finance
a  sustainable energy various renewable
transition. energy projects.

Venture Capital An investment fund that Venture capital can help Some of the venture
focuses on investing in innovative renewable capital firms in
start-ups with high energy companies secure Indonesia that focus
growth potential. funding to develop new on renewable

technologies and penetrate energy investments.
new markets.

Government Many governments offer Grants and incentives can In Indonesia, the

Grants and grants and incentives to help reduce the cost of government offers

Incentives encourage investment renewable energy projects various incentives
in renewable energy. and make them more for renewable

attractive to investors. energy, such as
higher  electricity

purchase rates, and
tax reductions.

Based on Table 1, these innovative funding schemes can help overcome financial barriers to
renewable energy investment. The schemes can also encourage faster development of the renewable
energy sector. It is important to note that no single solution exists to overcome all financial barriers.
A combination of various innovative financing schemes and supportive government policies is

required to create an ideal environment for investment in renewable energy (Huang et al., 2021).
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Case Study: Implementation of Sustainable Finance in Various Countries

Germany has a very effective renewable energy policy comprising subsidies, fiscal incentives,
and feed-in tariff schemes. With the 'Energiewende’ (energy transition), the country has successfully
increased its renewable energy installation capacity. Germany has a Renewable Energy Sources Act
(EEG) that guarantees purchase prices for renewable energy, such as solar and biomass. The EEG also
provides a feed-in tariff scheme that guarantees a purchase price for renewable energy suppliers,
encouraging the development and installation of renewable power systems. Germany also has fiscal
incentives in the form of lower corporate income tax for investments in the renewable sector to
encourage the development of the renewable industry. Investors can reduce corporate income tax by
50% of the investment. In addition, Germany also has education, certification, and other programs
that aim to encourage the development and utilization of renewable energy. The country also has a
tax reduction policy for using clean fuels, such as bioethanol and biodiesel (Res-legal.eu, 2019).
Germany's renewable energy and sustainable finance policies have been a model for many other
countries, which have developed similar or different programs tailored to local needs and conditions.

Denmark has set a target to become free from fossil fuels by 2050. Denmark is becoming one
of the leading countries in wind energy production through an integrated approach that includes
policies, investments in wind technology, and funding schemes that support renewable energy.
Denmark has set a target to become free from fossil fuels by 2050. Denmark is becoming one of the
leading countries in wind energy production through an integrated approach that includes policies,
investments in wind technology, and funding schemes that support renewable energy. This integrated
approach includes policies, investments, and technologies needed to develop renewable energy.
Denmark is a country that has succeeded in developing renewable energy, such as wind energy, and
has also become a world role model in developing renewable energy. Denmark's energy security
policy focuses on sustainable energy consumption, especially wind energy. The government ensures
that domestic energy supplies are met mainly by alternative energy by issuing various policies and
incentives to increase domestic production. Denmark also uses an integrated approach in developing
renewable energy, which can be seen from wind power as the most extensive use of new energy
sources for Denmark's national electricity supply (Tianotak et al., 2023). Apart from that, cooperation
between Indonesia and Denmark in developing renewable energy in Indonesia is increasingly
strengthened through the INDODEPP scheme. The aim of this collaboration is primarily to reduce the
use of GHG emissions in the energy sector, as well as to achieve Indonesia's Nationally Determined
Contribution (NDC), the goal of the Sustainable Development Goals (SDGs), namely clean and
affordable energy and handling climate change (Tianotak et al, 2023). Denmark has become a
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country that plays a vital role in Indonesia's renewable energy development. Several Danish energy
companies also plan to invest in Indonesia, such as Copenhagen Infrastructure Partners (700 million
USD), Vestas (400 million USD), and Howden (40 million USD). An integrated approach is also used
to develop renewable energy in other regions, such as in Esbjerg, which is a model for planned energy
production. This city is an example of an industry with the location needed to develop renewable
energy (EBTKE, 2021).

Indonesia has developed green financing schemes to support renewable energy and
sustainable development projects as part of its commitment to the Paris Climate Agreement,
including its first green bond issuance in 2018. Indonesia has developed an innovative financing
strategy through the Integrated National Financing Framework (INFF), which creates coherence
between planning and financing strategies for the SDGs. Indonesia has also pioneered innovative
financing, including launching the first green sukuk and developing Islamic financing, blended
finance, and impact investing. The other funding scheme, such as non-government funding, should
also be strengthened and aligned with the Sustainable Development Goals. Funding capacity from
government and non-government sources is optimized through various innovative funding schemes,
as mandated in Presidential Regulation No. 111 of 2022 on SDGs (sdgs.bappenas.go.id, 2024).

A sustainable finance approach in renewable energy requires collaboration between the
government, private sector, and civil society to create an ideal environment for investment (Khan et
al,, 2022). Sustainable finance can accelerate the transition to a cleaner and more sustainable energy
system through supportive policies, innovative financing schemes, and practical implementation
(Wang et al., 2021). Successful implementation in various countries demonstrates the potential of
sustainable finance to drive the essential investment in renewable energy, which is critical to address
climate change challenges and ensure sustainable economic development (Shahbaz et al., 2021).
Investment Challenges and Opportunities in Green Technology

Investments in green technologies and renewable energy face a complex set of challenges. First,
the high initial cost of developing green infrastructure and technologies is often a significant barrier
(Liberalesso et al.,, 2020). Second, political and policy uncertainties can affect the stability and
sustainability of long-term investments in the sector (Pizarro-Alonso et al.,, 2019). Third, limited
access to finance and credit for renewable energy projects, especially in developing countries,
restricts their ability to compete with conventional energy sources (Amesho & Edoun, 2019). Fourth,
more knowledge and awareness of green technologies' economic and environmental benefits are

needed to enhance the adoption and implementation (El-Kassar & Singh, 2019).
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On the other hand, there are significant market opportunities for investment in green
technologies. Growing global awareness of climate change and sustainability has increased the
demand for clean energy and green technology solutions (OhAiseadha et al., 2020). Technological
innovation continues to lower the cost of renewable energy production, increasing its
competitiveness over fossil fuels (Sohag et al., 2021). Governments worldwide encourage investment
in clean energy through subsidies, tax incentives, and other supportive policies, promoting a more
conducive environment for the sector's growth (Yang et al., 2019). Furthermore, investments in green
technologies offer the potential for attractive returns through operational cost savings, improved
efficiency, and access to new markets (Stucki, 2019).

A comprehensive strategy is required to address challenges and maximize opportunities to
encourage investment in green technologies. Firstly, developing a stable and supportive policy
framework is essential to attracting investment (Polzin et al., 2019). Second, enhancing financial
accessibility through innovative funding mechanisms, including green bonds, sustainable funds, and
subsidized credit schemes, can reduce financial barriers (Zhang et al., 2021). Third, collaboration
among government, industry, and research institutions is needed to accelerate innovation and lower
technology costs (Lerman et al., 2021). Fourth, public education and awareness initiatives on green
technologies' economic and environmental benefits can increase market acceptance and demand (Liu
& Giovanni, 2019). Through implementing these strategies, opportunities for investment in green
technologies can be maximized, contributing to the global transition to a low-carbon economy.
Investment in green technologies is critical to achieving global climate and sustainability objectives
and offers significant economic opportunities (Du & Li, 2019). By addressing the challenges and
capitalizing on the opportunities, stakeholders can accelerate the adoption of green technologies and
renewable energy, supporting sustainable development and climate change mitigation strategies.
Impact of Sustainable Finance on Renewable Energy Investment

The application of sustainable finance has shown a significant positive impact on investments
in renewable energy (Khan et al., 2021). Integrating environmental, social, and governance (ESG)
criteria in investment decisions promotes capital allocation to sustainable projects and initiatives,
which supports the global transition to a low-carbon economy (Khemir et al,, 2019). The investment
data show that renewable energy projects funded through sustainable finance schemes often achieve
higher rates of return and lower risks than traditional investments. It is mainly due to improved

efficiency, reduced operating costs, and government incentives for clean energy.
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Table 2. Comparison of Renewable Energy Projects and Traditional Investments

Parameters Renewable Energy Projects Traditional Investment
Return On High ROI potential as renewable Generally offers a more stable and
Investment (ROI) energy prices increase and easily calculated ROI than renewable

production costs decrease. energy projects.

Example: Example:

a. The IRENA 2020 study shows a. The average annualized return for
that the global average internal equity mutual funds in Indonesia is
rate of return (IRR) for around 10-15% over the last 5
renewable energy projects is years.

8.4%. b. Bank deposits offer lower returns,

b. In Indonesia, household-scale around 4-6% per year.

rooftop solar projects can
achieve an IRR of 20-30% with
a net metering scheme.

Source: www.irena.org, 2024.

Table 2 compares renewable energy projects and traditional investments on Return on
Investment (ROI). Renewable energy projects show a high ROI potential as energy prices increase
and production costs decrease. For example, the IRENA 2020 study indicates that the global average
Internal Rate of Return (IRR) for renewable energy projects is 8.4%. In Indonesia, household-scale
rooftop solar projects can achieve an IRR of 20-30% with a net metering scheme. In contrast,
traditional investments generally offer a more stable and easily calculated ROI than renewable energy
projects. For instance, the average annualized return for equity mutual funds in Indonesia is around
10-15% over the last 5 years, while bank deposits offer lower returns, around 4-6% per year. This
comparison highlights the higher potential but volatile returns from renewable energy investments
compared to more stable but lower returns from traditional financial instruments.

Funding schemes for renewable energy vary in their effectiveness in attracting investment
(Azhgaliyeva et al., 2022). Green bonds, for example, have proven to be very effective in raising funds
for renewable energy projects due to their high transparency and accountability. The data reveals a
significant increase from 2015 to 2022 in both the Indonesian and global markets. Green bonds offer
several advantages, making them an attractive investment funding instrument. Regarding
Transparency and Accountability, green bonds have a transparent and standardized framework to
ensure funds are used for renewable energy projects that meet environmental and social criteria (Fu
& Ng, 2021). It increases investor confidence and minimizes the risk of greenwashing. From the
aspect of Portfolio Diversification, green bonds offer portfolio diversification for investors. It allows

them to support sustainable initiatives while earning financial returns (Naeem et al., 2021). From the
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aspect of Positive Environmental Impact, Investments in green bonds contribute directly to funding
renewable energy projects, which helps reduce greenhouse gas emissions and limit climate change

(Tolliver et al., 2020).
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Source: www.climatebonds.net 2024; www.ojk.go.id, 2024
Fig. 3. Green Bond Growth Trend (2015 - 2022)

Figure 3 reveals the regression coefficient value for the increase in green bonds over the past
eight years. The regression coefficient value is 87.324 for the global market. The significance value
by p-value of 0.001 shows a high significance value. A similar situation is seen in the Indonesian
market, where the coefficient of increase reaches 5.290 over the same period, with a p-value of 0.001.
These results indicate a significant influence of the factors underlying the rise of green bonds in both
the global and Indonesian markets over the observed period.

In addition to green bonds, green sukuk is an alternative funding that aligns with sharia
principles and focuses on renewable energy projects. Green sukuk are sharia-based financial
instruments that finance environmentally friendly and sustainable projects, including renewable
energy (Santoso, 2020). The scheme offers several advantages that make it attractive to investors.
The first is shariah compliance. Green sukuk are designed according to islamic shariah principles,
ensuring the invested funds are not involved in haram activities (Foglie & Keshminder, 2022). It
provides a sense of security and satisfaction for Muslim investors. The second advantage is
transparency and accountability. Green sukuk has a transparent and standardized framework to
ensure funds are used for renewable energy projects following environmental and social criteria
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(Santoso, 2020). This advantage increases investor confidence and minimizes the risk of
greenwashing. The next advantage is the positive environmental impact. Investment in green sukuk
contributes directly to funding renewable energy projects, which helps reduce greenhouse gas
emissions and eliminate climate change (Raeni et al., 2022). Furthermore, the next advantage is
portfolio diversification. Green sukuk offers portfolio diversification for investors, allowing them to
support sustainable initiatives while gaining financial returns (Pirgaip et al., 2020). Lastly, in terms
of government support, several countries, including Indonesia, have demonstrated their commitment
to developing green sukuk by issuing favorable regulations and policies (Liu & Lai, 2021). It provides
legal security and attracts more investors.

Figure 4 illustrates the growth trend of green sukuk from 2015 to 2022. This study observes a
notable increase in investments globally and in Indonesia. The regression line for the global market
shows a coefficient of 4.577. It indicates a significant increase in the value of green sukuk. The R-
squared value shows 0.824, which implies that approximately 82.4% of the variability in green sukuk
issuance can be explained by the year. This strong growth trend is further confirmed by a p-value of
0.002, affirming the statistical significance of the trend.

Similarly, the Indonesian market's trend line reveals a coefficient value of 2.451. It points to
robust growth, even though slower than the global market. The R-squared value for Indonesia is
0.795. It suggests that the passing years can explain close to 79.5% of the growth in green sukuk.
Furthermore, the p-value of 0.003 confirms the statistical significance of the growth trend. This chart
and the regression analysis prove the increasing importance and adoption of green sukuk as a
sustainable finance tool. It reflects broader financial market dynamics and the rising commitment to

sustainable investment practices globally and in Indonesia.
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Fig. 4. Green Sukuk Growth Trend (2015 - 2022)

Comparison of the Effectiveness of Various Funding Schemes

Funding is key in actualizing a sustainable energy transition through the implementation of
renewable energy (Bogdanov et al., 2021). There are several funding schemes with their advantages
and disadvantages. First, Green Bonds offer access to a broad global market with diverse investors
(Naeem et al,, 2021). Green bonds are attractive due to funding structure flexibility, including various
tenors and interest rates, and high secondary market liquidity. However, the scheme requires large-
scale projects with stable cash flows, high issuance, and regulatory compliance costs to attract
investors. The second is green sukuk. It has strict sharia compliance, which makes it appealing to
Muslim investors. The enhanced transparency system based on sharia principles is also beneficial
(Ahmed et al., 2019). However, a smaller market with investor concentration, rigid funding
structures, and low secondary market liquidity is challenging.

Furthermore, other schemes such as crowdfunding provide access to funding for small and
medium-scale projects (Ari & Kog, 2021). The issuance cost is relatively low, and there is high public
involvement in supporting renewable energy. However, the risk of depending on the number and
enthusiasm of investors and the higher potential for project failure are disadvantages that must be
reduced. Meanwhile, Venture Capital provides financial support and expertise for innovative projects
with high growth potential (Kulanov et al., 2020). Its advantages include the flexibility of its funding
structure, extensive network, and connections for business development. Finally, government grants

and incentives provide financial support with no refund requirements (Pratiwi & Juerges, 2020). Its
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advantages also include supporting innovative renewable energy technologies and projects and
accelerating the sustainable energy transition. However, it also depends on government budgets,
complex application processes, and intense competition for grants and incentives, which are
challenges that must be reduced.

Recommendations for Stakeholders and Future Research Directions

Several recommendations are constructed for sustainable finance and renewable energy
stakeholders. First, the government should continue to develop and refine policies that support
investment in renewable energy, including tax incentives, subsidies, and mandatory ESG disclosure
policies. Next, investors are advised to improve the integration of ESG analyses in the investment
decision-making process, considering the higher potential returns and lower risks of renewable
energy projects. Furthermore, Companies in the renewable energy sector must improve their ESG
performance transparency and reporting to attract more sustainable investments. Lastly, Financial
institutions should develop and offer more innovative financial products specifically designed for
renewable energy to facilitate access to finance, such as green bonds and sustainable funds.

Future research should focus on long-term evaluations of the impact of sustainable investments
in renewable energy on economic and environmental performance. Further studies are needed to
identify factors influencing the success of different funding schemes and supporting policies in
different geographic and economic contexts. In addition, research should explore new green
technologies and renewable energy innovations to understand their potential to meet sustainable
global energy needs. Through these analyses, it becomes clear that sustainable finance is crucial in
accelerating the transition to renewable energy. With the right approach, existing challenges can be
overcome, capitalizing on the significant opportunities renewable energy and green technologies

offer for sustainable economic development and climate change mitigation.

Conclusion

This study provides a nuanced analysis of the role of sustainable finance in driving investment
in renewable energy and green technologies. By integrating environmental, social, and governance
(ESG) factors into investment decision-making, sustainable finance emerges as a critical tool to
redirect capital flows toward projects that align with sustainable development objectives. The
research contributes to the literature by offering a comprehensive synthesis of sustainable finance
strategies and their intersection with renewable energy and green technology. It enhances
understanding of sector-specific dynamics through methodological innovations and case studies.
Furthermore, the study identifies practical ways to make sustainable finance more effective in
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boosting investments in renewable energy, such as improving policies that align with ESG standards,
developing new financial instruments like green bonds, and fostering cross-sector collaboration.
These contributions provide valuable insights for policymakers, financial institutions, and industry
practitioners in designing more effective strategies to overcome investment barriers and escalate
investments in sustainable energy systems. Future research should expand on this foundation by
evaluating the long-term economic, environmental, and social impacts of sustainable finance on
renewable energy investment. In addition, it is also essentials to explore the scalability of successful
policies and funding mechanisms in diverse contexts, and identifying pathways for enhancing the

resilience of green energy systems in response to evolving market and environmental challenges.

References
Ahmed, E. R, Islam, A, Alabdullah, T. T. Y,, & Amran, A. (2019). A qualitative analysis on the
determinants of legitimacy of sukuk. Journal of Islamic Accounting and Business Research, 10(3),

342-368. https://doi.org/10.1108/JIABR-01-2016-0005

Amesho, K. T. T, & Edoun, E. I. (2019). Financing Renewable Energy In Namibia - A Fundamental Key
Challenge To The Sustainable Development Goal 7: Ensuring Access To Affordable, Reliable,
Sustainable And Modern Energy For All. International Journal of Energy Economics and Policy,

9(5), 442-450. https://doi.org/10.32479 /ijeep.7704

Androniceanu, A., & Sabie, 0. M. (2022). Overview of Green Energy as a Real Strategic Option for
Sustainable Development. Energies, 15(22), 1-35. https://doi.org/10.3390/en15228573

Anton, S. G, & Nucu, A. A. (2020). The effect of financial development on renewable energy
consumption. A panel data approach. Renewable Energy, 147, 330-338.
https://doi.org/10.1016/j.renene.2019.09.005

Apriliyanti, K., & Rizki, D. (2023). Kebijakan Energi Terbarukan: Studi Kasus Indonesia Dan Norwegia
Dalam Pengelolaan Sumber Energi Berkelanjutan. Jurnal lmu Pemerintahan Widya Praja, 49(2),

186-2009. https://doi.org/10.33701 /jipwp.v49i2.36843246

Ari, 1, & Kog, M. (2021). Philanthropic-crowdfunding-partnership: A proof-of-concept study for
sustainable financing in low-carbon energy transitions. Energy, 222, 119925.

https://doi.org/10.1016/j.energy.2021.119925

Azhgaliyeva, D., Beirne, ]., & Mishra, R. (2022). What matters for private investment in renewable
energy? Climate Policy, 23(1), 71-87. https://doi.org/10.1080/14693062.2022.2069664

Bogdanov, D., Ram, M., Aghahosseini, A., Gulagi, A., Oyewo, A. S., Child, M., Caldera, U., Sadovskaia, K.,
Farfan, ]., de Souza Noel Simas Barbosa, L., Fasihi, M., Khalili, S., Traber, T., & Breyer, C. (2021).

103


https://doi.org/10.1108/JIABR-01-2016-0005
https://doi.org/10.32479/ijeep.7704
https://doi.org/10.3390/en15228573
https://doi.org/10.1016/j.renene.2019.09.005
https://doi.org/10.33701/jipwp.v49i2.36843246
https://doi.org/10.1016/j.energy.2021.119925
https://doi.org/10.1080/14693062.2022.2069664

Journal of Asset Management and Public Economy (JAMPE)
Vol. 4, No. 2, pp. 86-108

Low-cost renewable electricity as the key driver of the global energy transition towards
sustainability. Energy, 227, 120467. https://doi.org/10.1016/j.energy.2021.120467
Candra, 0., Chammam, A. M., Alvarez, ]. R. N., Muda, L., & Aybar, H. S. (2023). The Impact of Renewable

Energy Sources on the Sustainable Development of the Economy and Greenhouse Gas

Emissions. Sustainability, 15(3), 2104. https://doi.org/10.3390/su15032104

Du, K., & Li, J. (2019). Towards a green world: How do green technology in-novations affect total-
factor carbon productivity. Energy Policy, 131, 240-250.
https://doi.org/10.1016/j.enpol.2019.04.033

Ebtke, H. (2021). Kunjungi Indonesia, Denmark Tegaskan Kembali Komitmen Kedua Negara pada
Kemitraan Energi Hijau Pasca COP-26. Ebtke.Esdm.Go.Id.
https://ebtke.esdm.go.id /post/2021/11/24 /3015 /kunjungi.indonesia.denmark.tegaskan.ke

mbali.komitmen.kedua.negara.pada.kemitraan.energi.hijau.pasca.cop-26?lang=en

Ebtke, H. (2022). Pemerintah Perkuat Komitmen Transisi Energi Melalui Peraturan Presiden
Pengembangan EBT. Ebtke.Esdm.Go.Id.
https://ebtke.esdm.go.id/post/2022/10/07 /3290 /pemerintah.perkuat.komitmen.transisi.en

ergi.melalui.peraturan.presiden.pengembangan.ebt

El-Kassar, A.-N., & Singh, S. K. (2019). Green innovation and organizational performance: The
influence of big data and the moderating role of management commitment and HR practices.
Technological Forecasting and Social Change, 144, 483-498.
https://doi.org/10.1016/j.techfore.2017.12.016

Foglie, A. D., & Keshminder, ]. S. (2022). Challenges and opportunities of SRI sukuk toward financial
system sustainability: a bibliometric and systematic literature review. International Journal of

Emerging Markets, 19(10), 3202-3225. https://doi.org/10.1108/IJOEM-04-2022-0601

Fu,]., & Ng, A. (2021). Scaling up Renewable Energy Assets: Issuing Green Bond via Structured Public-
Private Collaboration for Managing Risk in an Emerging Economy. Energies, 14(11), 3076.
https://doi.org/10.3390/en14113076

Hsiao, H.-F, Zhong, T,, & Dincer, H. (2019). Analysing Managers' Financial Motivation for Sustainable
Investment Strategies. Sustainability, 11(4), 3849. https://doi.org/10.3390/su11143849

Huang, H.-Y, Chau, K. Y, Igbal, W., & Fatima, A. (2021). Assessing the role of financing in sustainable
business environment. Environmental Science and Pollution Research, 29, 7889-7906.

https://doi.org/10.1007/s11356-024-34317-3

Jdihkemenkeugoid. (2023). Peraturan Menteri Keuangan Nomor 103 Tahun 2023 tentang Pemberian
Dukungan Fiskal melalui Kerangkan Pendanaan dan Pembiayaan dalam Rangka Percepatan

104



https://doi.org/10.1016/j.energy.2021.120467
https://doi.org/10.3390/su15032104
https://doi.org/10.1016/j.enpol.2019.04.033
https://ebtke.esdm.go.id/post/2021/11/24/3015/kunjungi.indonesia.denmark.tegaskan.kembali.komitmen.kedua.negara.pada.kemitraan.energi.hijau.pasca.cop-26?lang=en
https://ebtke.esdm.go.id/post/2021/11/24/3015/kunjungi.indonesia.denmark.tegaskan.kembali.komitmen.kedua.negara.pada.kemitraan.energi.hijau.pasca.cop-26?lang=en
https://ebtke.esdm.go.id/post/2022/10/07/3290/pemerintah.perkuat.komitmen.transisi.energi.melalui.peraturan.presiden.pengembangan.ebt
https://ebtke.esdm.go.id/post/2022/10/07/3290/pemerintah.perkuat.komitmen.transisi.energi.melalui.peraturan.presiden.pengembangan.ebt
https://doi.org/10.1016/j.techfore.2017.12.016
https://doi.org/10.1108/IJOEM-04-2022-0601
https://doi.org/10.3390/en14113076
https://doi.org/10.3390/su11143849
https://doi.org/10.1007/s11356-024-34317-3

Journal of Asset Management and Public Economy (JAMPE)
Vol. 4, No. 2, pp. 86-108

Transisi Energi di Sektor Ketenagalistrikan. 1-18.

Kabeyi, M. ]. B, & Olanrewaju, 0. A. (2022). Sustainable Energy Transition for Renewable and Low
Carbon Grid Electricity Generation and Supply. Frontiers in Energy Research, 9, 743114.
https://doi.org/10.3389 /fenrg.2021.743114

Khan, A, Yang, C. H., Hussain, ., & Kui, Z. (2021). Impact of technological innovation, financial

development and foreign direct investment on renewable energy, non-renewable energy and
the environment in belt & Road Initiative countries. Renewable Energy, 171, 479-491.
https://doi.org/10.1016/j.renene.2021.02.075

Khan, S., Akbar, A. J., Nasim, ., Hedvicakova, M., & Bashir, F. (2022). Green finance development and

environmental sustainability: A panel data analysis. Frontiers in Environmental Science, 10.
https://doi.org/10.3389 /fenvs.2022.1039705
Khemir, S., Baccouche, C. E. M., & Ayadi, S. D. (2019). The influence of ESG information on investment

allocation decisions. Journal of Applied Accounting Research, 20, 458-480.
https://doi.org/10.1108/JAAR-12-2017-0141
Kulanov, A, Issakhova, A. S., Koshkina, O.V, Issakhova, P. B., & Karshalova, A. (2020). Venture Financing

And The Fuel And Energy Complex: Investing In Alternative Energy. International Journal of

Energy Economics and Policy, 10, 531-538. https://doi.org/10.32479 /ijeep.9963

Lerman, L. V., Gerstlberger, W,, Lima, M. F, & Frank, A. G. (2021). How governments, universities, and
companies contribute to renewable energy development? A municipal innovation policy
perspective of the triple helix. Energy Research and Social Science, 71, 101854.
https://doi.org/10.1016/j.erss.2020.101854

Li, S, Yu, Y, Jahanger, A., Usman, M., & Ning, Y. (2022). The Impact of Green Investment, Technological

Innovation, and Globalization on CO2 Emissions: Evidence From MINT Countries. Frontiers in

Environmental Science, 10, 868704. https://doi.org/10.3389 /fenvs.2022.868704

Li, X, & Yang, Y. (2022). Does Green Finance Contribute to Corporate Technological Innovation? The
Moderating Role of Corporate Social Responsibility. Sustainability, 14(9), 5648.
https://doi.org/10.3390/su14095648

Liberalesso, T., Cruz, C. O., Silva, C. M., & Manso, M. (2020). Green infrastructure and public policies:
An international review of green roofs and green walls incentives. Land Use Policy, 96, 104693.
https://doi.org/10.1016/j.landusepol.2020.104693

Lin, Z., Alvarez-Otero, S., ben Belgacem, S., & Fu, Q. (2022). Role of sustainable finance, geopolitical

risk and economic growth in renewable energy investment: Empirical evidence from China.

Geological Journal, 58, 3339-3347. https://doi.org/10.1002/gj.4654

105


https://doi.org/10.3389/fenrg.2021.743114
https://doi.org/10.1016/j.renene.2021.02.075
https://doi.org/10.3389/fenvs.2022.1039705
https://doi.org/10.1108/JAAR-12-2017-0141
https://doi.org/10.32479/ijeep.9963
https://doi.org/10.1016/j.erss.2020.101854
https://doi.org/10.3389/fenvs.2022.868704
https://doi.org/10.3390/su14095648
https://doi.org/10.1016/j.landusepol.2020.104693
https://doi.org/10.1002/gj.4654

Journal of Asset Management and Public Economy (JAMPE)
Vol. 4, No. 2, pp. 86-108

Liu, B., & Giovanni, P. De. (2019). Green process innovation through Industry 4.0 technologies and
supply chain coordination. Annals of Operations Research. https://doi.org/10.1007 /s10479-
019-03498-3

Liu, F. H. M., & Lai, K. P. Y. (2021). Ecologies of green finance: Green sukuk and development of green
Islamic finance in Malaysia. Environment and Planning A: Economy and Space, 53, 1896-1914.
https://doi.org/10.1177/0308518X211038349

Naeem, M. A, Nguyen, T. T. H,, Nepal, R,, Ngo, Q.-T,, & Taghizadeh-Hesary, F. (2021). Asymmetric

relationship between green bonds and commodities: Evidence from extreme quantile approach.
Finance Research Letters, 43(2), 101983. https://doi.org/10.1016/.frl.2021.101983

OhAiseadha, C., Quinn, G., Connolly, R., Connolly, M., & Soon, W. W.-H. (2020). Energy and Climate
Policy—An Evaluation of Global Climate Change Expenditure 2011-2018. Energies, 13(18),
4839. https://doi.org/10.3390/en13184839

Pirgaip, B., Arslan-Ayaydin, 0., & Karan, M. B. (2020). Do Sukuk provide diversification benefits to
conventional bond investors? Evidence from Turkey. Global Finance Journal, 50, 100533.

https://doi.org/10.1016/j.gfj.2020.100533

Pizarro-Alonso, A., Ravn, H. F, & Miinster, M. (2019). Uncertainties towards a fossil-free system with
high integration of wind energy in long-term planning. Applied Energy, 253.
https://doi.org/10.1016/j.apenergy.2019.113528

Polzin, E, Egli, F, Steffen, B., & Schmidt, T. S. (2019). How do policies mobilize private finance for

renewable energy?—A systematic review with an investor perspective. Applied Energy, 236,

1249-1268. https://doi.org/10.1016/j.apenergy.2018.11.098

Pratiwi, S., & Juerges, N. (2020). Review of the impact of renewable energy development on the
environment and nature conservation in Southeast Asia. Energy, Ecology and Environment, 5,

221-239. https://doi.org/10.1007/s40974-020-00166-2

Raeni, R, Thomson, 1., & Frandsen, A.-C. (2022). Mobilising Islamic Funds for Climate Actions: From
Transparency to Traceability. Social and Environmental Accountability Journal, 42, 38-62.

https://doi.org/10.1080/0969160X.2022.2066553

Res-legal.eu. (2019). Germany: Overall Summary. Res-Legal.Eu. http://www.res-legal.eu/search-by-

country/germany/#

Santoso, [. R. (2020). Green Sukuk and Sustainable Economic Development Goals: Mitigating Climate
Change in Indonesia. Global Journal Al-Thaqafah, 10(1), 18-26.
https://doi.org/10.7187 /GJAT072020-3

Schmidt, T. S,, Steffen, B., Egli, F,, Pahle, M., Tietjen, O., & Edenhofer, 0. (2019). Adverse effects of rising

106



https://doi.org/10.1007/s10479-019-03498-3
https://doi.org/10.1007/s10479-019-03498-3
https://doi.org/10.1177/0308518X211038349
https://doi.org/10.1016/j.frl.2021.101983
https://doi.org/10.3390/en13184839
https://doi.org/10.1016/j.gfj.2020.100533
https://doi.org/10.1016/j.apenergy.2019.113528
https://doi.org/10.1016/j.apenergy.2018.11.098
https://doi.org/10.1007/s40974-020-00166-2
https://doi.org/10.1080/0969160X.2022.2066553
http://www.res-legal.eu/search-by-country/germany/
http://www.res-legal.eu/search-by-country/germany/
https://doi.org/10.7187/GJAT072020-3

Journal of Asset Management and Public Economy (JAMPE)
Vol. 4, No. 2, pp. 86-108

interest rates on sustainable energy transitions. Nature Sustainability, 2, 879-885.

https://doi.org/10.1038/s41893-019-0375-2

Sdgs.bappenas.go.id. (2024). Era Baru Keuangan Berkelanjutan. Sdgs.Bappenas.Go.ld.
https://sdgs.bappenas.go.id/era-baru-keuangan-berkelanjutan/
Shahbaz, M., Topcu, B. A., Sarigiil, S. S., & Vo, X. V. (2021). The effect of financial development on

renewable energy demand: The case of developing countries. Renewable Energy, 178, 1370-

1380. https://doi.org/10.1016/j.renene.2021.06.121

Sohag, K., Chukavina, K., & Samargandi, N. (2021). Renewable energy and total factor productivity in
OECD member countries. Journal of Cleaner  Production, 296, 126499.
https://doi.org/10.1016/j.jclepro.2021.126499

Stucki, T. (2019). Which firms benefit from investments in green energy technologies? - The effect of

energy costs. Research Policy, 48(3), 546-555. https://doi.org/10.1016/j.respol.2018.09.010

Taghizadeh-Hesary, F, & Yoshino, N. (2020). Sustainable Solutions for Green Financing and
Investment in Renewable Energy Projects. Energies, 13(4), 788.
https://doi.org/10.3390/en13040788

Tianotak, H. M., Sinaga, M., & Yaung, M. (2023). Kerja Sama Indonesia dan Denmark Dalam

Pengembangan Energi Baru Terbarukan (EBT) Di Indonesia. Papua Journal of Diplomacy and

International Relations, 3(1), 74-87. https://doi.org/10.31957 /pjdirv3i1.2649.

Tolliver, C., Keeley, A. R., & Managi, S. (2020). Policy targets behind green bonds for renewable energy:
Do climate commitments matter? Technological Forecasting and Social Change, 157, 120051.
https://doi.org/10.1016/j.techfore.2020.120051

Tseng, M., Tan, P. A, Jeng, S.-Y,, Lin, C.-W. R,, Negash, Y. T, & Darsono, S. N. A. C. (2019). Sustainable

Investment: Interrelated among Corporate Governance, Economic Performance and Market
Risks  Using Investor  Preference  Approach.  Sustainability,  11(7), 2108.
https://doi.org/10.3390/su11072108

Wang, C,, Li, X,, Wen, H., & Nie, P. (2021). Order financing for promoting green transition. Journal of
Cleaner Production, 283, 125415. https://doi.org/10.1016/j.jclepro.2020.125415
Xu, H,, Mei, Q. Shahzad, F, Liu, S., Long, X., & Zhang, ]. (2020). Untangling the Impact of Green Finance

on the Enterprise Green Performance: A Meta-Analytic Approach. Sustainability, 12(21), 9085.
https://doi.org/10.3390/su12219085

Yang, X, He, L., Xia, Y, & Chen, Y. (2019). Effect of government subsidies on renewable energy
investments: The threshold effect. Energy Policy, 132, 156-166.
https://doi.org/10.1016/j.enpol.2019.05.039

107


https://doi.org/10.1038/s41893-019-0375-2
https://sdgs.bappenas.go.id/era-baru-keuangan-berkelanjutan/
https://doi.org/10.1016/j.renene.2021.06.121
https://doi.org/10.1016/j.jclepro.2021.126499
https://doi.org/10.1016/j.respol.2018.09.010
https://doi.org/10.3390/en13040788
https://doi.org/10.31957/pjdir.v3i1.2649
https://doi.org/10.1016/j.techfore.2020.120051
https://doi.org/10.3390/su11072108
https://doi.org/10.1016/j.jclepro.2020.125415
https://doi.org/10.3390/su12219085
https://doi.org/10.1016/j.enpol.2019.05.039

Journal of Asset Management and Public Economy (JAMPE)
Vol. 4, No. 2, pp. 86-108

Zhang, S., Wu, Z., Wang, Y., & Hao, Y. (2021). Fostering green development with green finance: An
empirical study on the environmental effect of green credit policy in China. Journal of

Environmental Management, 296, 113159. https://doi.org/10.1016/j.jenvman.2021.113159

108


https://doi.org/10.1016/j.jenvman.2021.113159

