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Abstract: Green bonds and sukuk have emerged as vital financial instruments for funding
environmentally sustainable projects, particularly in Malaysia, where Islamic finance plays a
significant role. Despite their potential to drive economic growth, support environmental goals,
and enhance financial market maturity, the adoption of green bonds and sukuk faces several
challenges, including a lack of standardized regulations, greenwashing risks, high issuance
costs, and limited awareness among investors. This study employs a systematic literature
review to analyze the challenges, economic and environmental impacts, and recommendations
associated with green bonds and sukuk. The findings highlight the positive contributions of
green bonds to economic diversification, job creation, and sustainable infrastructure
development while also identifying key barriers that hinder their effectiveness. To address these
challenges, the study recommends establishing clear regulatory frameworks, enhancing
transparency through improved reporting standards, providing financial incentives, and
promoting investor awareness. Strengthening these areas will enhance the credibility and
accessibility of green bonds, fostering a more robust sustainable finance ecosystem. The study
contributes to the ongoing discourse on sustainable finance by providing insights into the
evolving landscape of green bonds and sukuk, particularly within emerging markets.

Keywords: Green Bonds, Green Sukuk, Sustainable Finance, Greenwashing, Renewable Energy,
Islamic Finance, Malaysia Sustainable Development.
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Introduction

Green bonds have emerged as a crucial financial instrument for mobilizing capital towards
environmentally sustainable projects. Unlike conventional bonds, green bonds are specifically
designed to fund initiatives that promote environmental sustainability, such as renewable
energy, energy efficiency, sustainable waste management, and climate change adaptation
(Manaktala, 2020). As an integral part of sustainable finance, green bonds enable investors to
align their financial objectives with environmental stewardship, addressing climate change
while fostering sustainable development (Rose, 2020; Fu et al., 2023).

In addition to green bonds, green sukuk offer a Sharia-compliant alternative to financing
sustainable projects (Hakim, 2024). Green sukuk function similarly to green bonds but adhere
to Islamic finance principles, thereby broadening the investor base and strengthening the impact
of sustainable finance initiatives (Liu and Lai, 2021). This dual approach enhances the ability
to attract diverse investors and encourages greater financial support for environmentally
beneficial projects.

The growth of green bonds and green sukuk in Malaysia highlights the country's commitment
to sustainable financing. A significant milestone in this effort was achieved in 2014 when the
Securities Commission Malaysia introduced the Sustainable and Responsible Investment (SRI)
Sukuk Framework, establishing a foundation for the issuance of green sukuk. This framework
integrates Islamic finance principles with global sustainability objectives, paving the way for
the issuance of Malaysia's first green sukuk in 2017. Tadau Energy Sdn Bhd raised USD 58
million to finance a large-scale solar power plant, marking Malaysia as a leader in sustainable
finance within the ASEAN region (Tadau News, 2017).

The Malaysian green bond market has expanded significantly, with an increasing number of
issuances supporting ecologically responsible projects. As of June 2020, Malaysia had issued
12 green sukuks, two social bonds, and three sustainable bonds, raising approximately USD
2.09 billion (Malaysian Sustainable Finance Initiative, 2024). These funds have primarily been
allocated to green building construction and renewable energy projects such as hydropower and
solar energy. Government incentives, such as tax deductions, and regulatory frameworks like
the Climate Change and Principle-based Taxonomy have played a pivotal role in this expansion,
reinforcing Malaysia's position as a leader in sustainable finance (Asian Development Bank,
2024).

Green bonds and green sukuk are essential tools in the global transition toward sustainable
finance. Their growth in Malaysia demonstrates the potential of financial markets to drive
environmental sustainability while providing investment opportunities that align with
environmental, social, and governance (ESG) considerations. As Malaysia continues to lead in
sustainable finance, its efforts serve as a model for other emerging markets seeking to integrate
financial innovation with environmental responsibility.

Despite the rapid growth of the green bond market, challenges such as the risk of
greenwashing—where funds may not be used as intended for environmental purposes—and the
lack of standardized reporting and verification mechanisms remain key concerns (Alamgir &
Cheng, 2023). Addressing these issues is essential to maintaining the credibility and
effectiveness of green bonds in promoting sustainability.
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Thus, this study aims to analyze the challenges associated with green bonds and green sukuk,
assess their economic, environmental, and social impacts, and provide strategic
recommendations to overcome these challenges. The research will explore key barriers such as
regulatory inconsistencies, investor skepticism, and verification transparency while evaluating
the benefits green bonds and sukuk bring to sustainable finance. Furthermore, the study will
propose policy measures, incentive structures, and regulatory enhancements necessary to
strengthen the green bond and sukuk ecosystem, ensuring their long-term viability and
effectiveness in driving sustainable development.

Literature Review

Green Bonds and Sukuk are innovative financial instruments driving sustainable development.
Green Bonds finance environmentally friendly projects, while Sukuk, compliant with Sharia
law, represent asset-backed investments. Malaysia, a global leader in Islamic finance, has
pioneered Green Sukuk, aligning with its sustainability goals under the Paris Agreement and
Sustainable Development Goals (SDGs). This review synthesizes literature on their economic
and investor impacts in Malaysia.

Green bonds, sukuk, and green sukuk are essential components of sustainable finance, each
playing a unique role in mobilizing capital for environmentally responsible projects. Green
bonds are debt instruments specifically designed to fund projects that promote environmental
sustainability, such as renewable energy, energy efficiency, and climate adaptation initiatives
(Climate Bonds Initiative, 2021). These financial instruments provide investors with a fixed
return while ensuring that the proceeds are exclusively allocated to climate-friendly projects.

On the other hand, sukuk are Islamic financial certificates that comply with Shariah principles,
offering investors partial ownership of an asset rather than conventional interest-bearing debt
(Radzi & Muhamed, 2019). Unlike traditional bonds, sukuk transactions are structured around
tangible assets and revenue-generating projects, ensuring that investments adhere to Islamic
ethical and financial guidelines.

Green sukuk represents a fusion of green bonds and sukuk, integrating environmental
sustainability with Shariah-compliant finance (Riaz et al., 2024). This innovative financial
instrument addresses both ethical and environmental concerns, allowing Islamic investors to
participate in sustainable development while adhering to their religious principles. By
combining green finance with Islamic finance, green sukuk has the potential to attract a broader
investor base, promote climate-conscious investments, and contribute to the global transition
toward a low-carbon economy.

Impacts of Green Bonds/Sukuk on the Malaysian Economy and Investors
Green bonds and sukuk have emerged as transformative financial instruments in Malaysia,
driving economic growth, environmental sustainability, and investor confidence. This section
synthesizes existing literature on their multidimensional impacts. Green bonds and sukuk have
enabled Malaysia to finance large-scale renewable energy and sustainable infrastructure
projects, reducing reliance on fossil fuels and stimulating economic activity. For instance, green
sukuk funded the UiTM Solar Power Sdn. Bhd. (USPSB), positioning Malaysia as a leader in
low-carbon electricity production (Muhamat et al., 2024). These instruments attract foreign
investments, particularly from ESG-focused investors, strengthening financial market stability
and diversifying trade structures. The Malaysian government’s regulatory support, including
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tax incentives, has enhanced the appeal of green finance, fostering business opportunities in
solar and hydropower industries critical for energy security (The Edge Malaysia, 2025).

Green bonds/sukuk are pivotal to Malaysia’s net-zero carbon target by 2050. They fund climate
mitigation projects, such as renewable energy and sustainable transport, reducing
environmental pollution (Adrian, 2023). The World Bank’s support for green finance in
Malaysia has accelerated investments in energy efficiency, aligning with the Paris Agreement.
By integrating these instruments, Malaysia balances economic growth with ecological
preservation, mitigating climate-related costs (Malaysian Investment Development Authority,
2023).

Malaysia’s Islamic finance leadership is reinforced by green sukuk, which attract Sharia-
compliant ESG investors. The country dominates the global green sukuk market, diversifying
its financial instruments and enhancing liquidity. Foreign capital inflows from institutional
investors improve market resilience, while adherence to ESG standards elevates Malaysia’s
reputation as a sustainable finance hub (World Bank, 2019).

In conclusion, green bonds and sukuk have played a transformative role in Malaysia’s
economic, environmental, and financial landscape. These instruments have not only driven
economic growth and job creation but have also strengthened the country’s commitment to
environmental sustainability and financial sector development. As Malaysia continues to
position itself as a leader in sustainable finance, the ongoing expansion of the green bond market
will be crucial in supporting long-term economic and environmental objectives.

Methodology

This research employs a systematic literature review (SLR) as the primary method for analyzing
the findings. The SLR approach is a structured and transparent process that ensures the
comprehensive collection, evaluation, and synthesis of existing literature from diverse sources,
including academic journals, policy reports, industry analyses, and regulatory documents
(Dhiman et al., 2023). By systematically reviewing a broad range of scholarly and industry-
related materials, this study aims to provide an in-depth understanding of the challenges,
impacts, and recommendations associated with green bonds and green sukuk.

The study follows a well-defined research protocol to enhance reliability and validity. The
process begins with the formulation of key research questions related to green bonds and sukuk,
focusing on their effectiveness, barriers to adoption, economic and environmental impacts, and
potential strategies for improvement. Relevant literature is identified using structured keyword
searches in leading academic databases such as Scopus, Web of Science, Google Scholar, and
SSRN, as well as financial and policy reports from organizations like the Climate Bonds
Initiative (CBI), the Securities Commission Malaysia, the World Bank, and the International
Monetary Fund (IMF).

To ensure relevance and credibility, only peer-reviewed journal articles, government reports,
and industry white papers published within the past 10-15 years are included. Older
publications are considered if they provide foundational theories or historical context necessary
for understanding the evolution of green finance. The collected literature is critically appraised
using predefined inclusion and exclusion criteria based on relevance to green finance,
methodological rigor, and contribution to the field.
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Data from the selected studies are then analyzed using a thematic analysis approach, where
findings are categorized into major themes as suggested by Naeem et al. (2023) such as policy
and regulatory challenges, market adoption barriers, economic and environmental benefits, and
strategies for enhancing green bond effectiveness. This thematic categorization allows for a
structured synthesis of existing knowledge and helps identify gaps that require further
exploration.

By employing a systematic and rigorous approach, this research ensures that its findings and
recommendations are well-grounded in existing evidence. The methodology not only provides
a comprehensive overview of the green bond and sukuk landscape but also contributes to the
growing body of knowledge on sustainable finance, climate investment, and financial
innovation. Future research can build on these findings by conducting empirical studies,
comparative analyses across regions, or case studies on specific green bond issuances to further
validate the conclusions drawn from this study.

Result and Discussions

Challenges of Green Bonds
Green bonds serve as a powerful tool for financing environmentally sustainable projects, yet
they face several significant challenges that hinder their growth and effectiveness. These
challenges must be addressed to strengthen the credibility and impact of green bonds in the
global financial market.

One of the primary challenges facing green bonds is the absence of standardized regulations
and definitions (Nguyen et al., 2024; Pham & Duc Huynh, 2020). Many jurisdictions lack a
clear legal framework to define what constitutes a "green bond.” While the European Union has
developed a classification system, the U.S. Securities and Exchange Commission (SEC) and
other regulatory bodies are still considering adopting similar frameworks (Gambro & Ruder,
2021). The inconsistency in standards creates confusion among investors and issuers, reducing
transparency and trust in the green bond market. For instance, Malaysia’s Sustainable and
Responsible Investment (SRI) Sukuk Framework offers clear guidelines for green sukuk, but
other regions may not have equivalent frameworks (Securities Commission Malaysia, 2019).

Next, greenwashing issue occurs when projects labeled as “green” fail to deliver meaningful
environmental benefits (Dempere et al., 2024). Weak regulations allow some issuers to allocate
green bond funds toward activities that do not significantly contribute to sustainability, such as
minor efficiency upgrades in fossil fuel operations (Netto et al., 2020). For example,
sustainability-linked bonds (SLBs) often have weaker requirements compared to green bonds,
allowing companies like ENI to use funds for fossil fuel-related activities, raising concerns
about the credibility of such instruments (Ul Hag & Doumbia, 2022). Stronger regulatory
frameworks and third-party verification are necessary to enhance transparency and prevent
greenwashing.

Besides, the costs associated with issuing green bonds—including certification, compliance,
and ongoing monitoring—are significantly higher than those of conventional bonds. These
expenses can deter smaller issuers and developing countries from participating in the green
bond market. A case study in Cape Town highlighted that the high costs of certification and
reporting made green bonds less financially attractive compared to regular bonds (Gorelick et
al., 2024). While Malaysia provides incentives like the Green Technology Financing Scheme
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(GTFS), which includes a 60% government loan guarantee and a 2% interest subsidy, not all
countries offer similar support (Mohamad et al., 2024).

Many issuers, especially in emerging markets, lack awareness and understanding of how to
structure and issue green bonds. The complexity of regulatory frameworks and overlapping
certification requirements add further confusion. According to Bhutta et al. (2022), issuers often
perceive green bonds as overly complex, leading to hesitancy in entering the market.
Additionally, some investors mistakenly believe green bonds yield lower returns, discouraging
investment in sustainable finance. Investors require clear and transparent reporting to verify
that their funds are achieving genuine environmental benefits. However, many issuers struggle
with inconsistent reporting practices, making it difficult to track the real impact of green bonds.
The lack of standardized impact metrics, such as carbon emissions reductions, further
complicates monitoring efforts. Addressing these issues requires stronger regulatory oversight
and the implementation of globally accepted reporting frameworks.

Lack of
Standardization

Risk of
Greenwashing

Monitoring and
Reporting Issues

Key
Challenges

Lack of
Awareness and
Complexity

High Issuance
Costs

Figure 1: Key Challenges Faced by Green Bonds and Green Sukuk Market

Figure 1 shows the key challenges that green bonds and green sukuk faced such as regulatory
inconsistencies, greenwashing risks, high issuance costs, market complexity, and inadequate
reporting standards. Overcoming these barriers will require the implementation of standardized
regulations, increased transparency, and supportive financial incentives. By addressing these
challenges, green bonds can play a more significant role in promoting sustainability and
accelerating the global transition toward a low-carbon economy.

Recommendations

Green bonds are a vital financial tool for funding projects that generate positive environmental
impacts. However, several challenges hinder their growth and effectiveness. This section
outlines key recommendations to address these challenges and improve the overall success of
green bonds in sustainable finance.
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Since the inception of green bonds in 2007, the market has grown significantly but still
represents only a small fraction of the global bond market. As of 2018, green bonds accounted
for just 0.39% of total bonds issued worldwide. Key obstacles to further expansion include the
absence of universally recognized standards, the risk of misleading claims (greenwashing), high
issuance costs, and limited availability of green projects. To overcome these barriers, experts
advocate for the development of globally recognized frameworks, improved transparency and
reporting mechanisms, and collaboration with other financial instruments to enhance green
finance accessibility, particularly in emerging markets (Deschryver & de Mariz, 2020).

To mitigate greenwashing risks, stricter disclosure regulations must be enforced. Issuers should
be required to provide comprehensive and verifiable data on the environmental impact of their
projects. Regular audits and independent verification post-issuance will help confirm that funds
are allocated appropriately and environmental targets are met (Sneideriene & Legenzova,
2025). Educating investors on how to assess green bonds critically will also enhance market
integrity and prevent misleading claims. Furthermore, governments and regulatory bodies
should introduce clear and consistent definitions for green bonds to establish a baseline for
environmental credibility (Idris et al., 2024).

One of the major deterrents to green bond issuance is the high cost associated with certification,
compliance, and reporting. To offset these costs, issuers should leverage the "greenium,” where
investors may accept lower yields in exchange for the environmental benefits associated with
these bonds (Caramichael & Andreas, 2022). Studies suggest that investors are increasingly
willing to pay a premium for sustainable investments, which can help cover the expenses of
third-party verification and ongoing impact assessments (Garcia et al., 2023; Fatica et al., 2021).
Additionally, streamlining the internal processes for issuing green bonds can lower
administrative and transaction costs, making issuance more cost-effective (Huang et al., 2024).
Governments and financial institutions should also explore subsidies, tax incentives, and risk-
sharing mechanisms to further encourage green bond issuance and investment (Nguyen et al.,
2024).

To boost awareness and participation in the green bond market, targeted educational campaigns
should be launched to highlight their benefits and mechanisms (Cheteni et al., 2024; Anjanappa,
2024). Financial institutions, corporations, and policymakers should collaborate with
organizations such as the Climate Bonds Initiative to develop educational materials, host
workshops, and provide investor resources. Integrating green bonds into mainstream
investment portfolios and demonstrating their financial performance and sustainability impact
can also attract a broader range of investors. Promoting success stories and case studies of green
bond-funded projects will further reinforce their credibility and effectiveness in achieving
environmental and financial goals (Reboredo, 2018; Marin-Rodriguez et al., 2023).

Effective monitoring and reporting are crucial to ensuring the success and credibility of green
bonds. To enhance transparency and accountability, standardized disclosure requirements
should be established, incorporating measurable performance indicators and clear
environmental impact metrics. Third-party verification should be mandated to validate the
authenticity of green bonds and maintain investor confidence. Additionally, leveraging
technology such as blockchain and real-time data tracking can improve accuracy and efficiency
in monitoring project progress. Strengthening regulatory oversight through enhanced
compliance measures and periodic evaluations will further promote trust in the green bond
market (Chen & Long, 2023).
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Figure 2: Recommendations to Overcome the Issues in Green Bonds and Green Sukuk.

Figure 2 shows several recommendations to overcome the issues in green bonds and green
sukuk. By implementing these recommendations, the green bond market can overcome existing
challenges and realize its full potential as a driving force for sustainable development.
Establishing global standards, reducing issuance costs, increasing investor awareness, and
improving transparency and reporting will help enhance the effectiveness and reliability of
green bonds. These measures will not only encourage greater participation but also reinforce
green bonds as a credible and impactful financial instrument in the fight against climate change
and environmental degradation.

Conclusion

Green bonds and green sukuk have emerged as essential financial instruments for promoting
sustainable development and addressing environmental challenges. Their role in funding
renewable energy, green infrastructure, and climate-resilient projects has significantly
contributed to economic growth, job creation, and environmental sustainability, particularly in
Malaysia. As the country continues to position itself as a leader in sustainable finance, green
bonds and sukuk provide an avenue for attracting both domestic and international investors who
seek financial returns while supporting environmental stewardship.

Despite their potential, green bonds face several challenges, including a lack of standardization,
the risk of greenwashing, high issuance costs, and limited awareness among investors and
issuers. Addressing these challenges requires stronger regulatory frameworks, enhanced
transparency in reporting, and financial incentives to encourage wider adoption. Governments,
financial institutions, and investors must work together to establish clear global standards,
promote accountability, and create more accessible opportunities for green financing.

Moving forward, further research and policy development should focus on refining green
finance mechanisms, integrating technological advancements for better monitoring, and
increasing investor confidence in sustainable financial instruments. By overcoming existing
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barriers and implementing strategic recommendations, green bonds and sukuk can play a
transformative role in accelerating the global transition toward a low-carbon, sustainable
economy.
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