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Abstract. Green bonds have experienced rapid global expansion in recent 

decade, establishing themselves as a key sustainable finance instrument and are 

widely viewed as an important means of advancing the Sustainable Development 

Goals (SDGs). This article systematically analyzes the functions and mechanisms 

of green bonds in promoting the realization of some of the SDGs from the 

perspective of financial support and the pathways and mechanisms through 

which green bonds support sustainable development. On this basis, by sorting out 

the scale data showing that the global green bond issuance volume has increased 

from less than 50 billion US dollars in 2014 to more than 500 billion US dollars 

in 2023, and combining typical cases such as China’s "carbon neutrality" -

specific green bonds and the European Union’s climate transition bonds, this 

paper conducts a comprehensive assessment of the implementation effects of 

green bonds in promoting energy structure transformation, improving the 

ecological environment, and other aspects. By examining the current status of 

green bonds, their operational mechanisms, and their support for various SDGs, 

and drawing on typical case studies and data, this article explores their 

effectiveness and limitations. Policy recommendations are then proposed to 

optimize the institutional design and market practices of green bonds, thereby 

better serving the strategic goals of global sustainable development. 
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Governance 

1 Introduction 

The 17 Sustainable Development Goals (SDGs) proposed by the United Nations in 

2015 cover a wide range of areas, including poverty eradication, clean water, renewable 

energy, and climate action, and are the core agenda for global common development. 

However, the world needs approximately US$4.2 trillion annually to achieve the SDGs, 

while the current funding gap is as high as US$2.5 trillion, especially in developing 

countries. By the conclusion of 2023,the aggregate volume of green bonds launched 

worldwide had surpassed the US$2.5 trillion milestone，expanding at a rate of over 

30% on a compounded yearly basis [1]. Among them, Europe remains the largest issuer, 

accounting for approximately 45%, followed by Asia (35%) and North America (15%). 
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China has ascended to the position of the globe's second-largest source of green bond 

issuances since 2016, with an issuance amount of RMB 580 billion in 2023. 

The main investment areas of green bonds include renewable energy (35%), green 

transportation (20%), water resource management (15%), green buildings (12%), etc. 

These areas are highly consistent with many goals in SDGs, such as SDG 7 (affordable 

and clean energy), SDG 9 (industry, innovation and infrastructure), SDG 11 (sustaina-

ble cities and communities), etc. In this context, green bonds, as a debt financing tool 

specifically used to support environmental improvement and climate change response 

projects, are gradually becoming an important means to fill the funding gap and pro-

mote green transformation. At present, a large body of literature has explored the issu-

ance mechanism, market development and function of climate bonds in ecological con-

servation. For example, Fan et al. pointed out that green bonds can help reduce financ-

ing costs and enhance the Environment Social Governance (ESG) image of enterprises 

[2]. Ban et al. emphasized that the circulation of green bonds not only enhances the 

ecological awareness of the capital market but also enhances investors' confidence in 

sustainable projects through signal mechanisms [3]. In addition, some studies have at-

tempted to connect green finance with SDGs. For instance, the Organisation for Eco-

nomic Co-operation and Development (OECD) proposed that a green finance indicator 

system should be established to measure its contribution to SDGs [4]. However, exist-

ing research has largely focused on the micro-impacts of green bonds or single-country 

case studies, lacking a comprehensive assessment of their role in achieving the SDGs 

from a macro-financial perspective. 

Thus, the significance of this study lies in constructing an analytical framework 

based on financial functional theory to comprehensively assess the impact of green 

bonds on the realization of SDGs. By combining quantitative data with case studies of 

representative countries and projects, this study reveals the practical successes and chal-

lenges of green bonds, providing empirical evidence for policymakers. This analysis 

will also analyze the institutional and market barriers to green bonds in promoting the 

SDGs and propose policy recommendations to enhance their support for SDG goals. 

2 Concept and Characteristics of Green Bonds 

Green bonds are essentially a form of debt mechanism created for the specific purpose 

of funding projects that deliver positive ecological outcomes, such as those addressing 

environmental improvements and climate change. Its core features include clear use of 

funds (funds must be used for projects that meet the green definition, such as renewable 

energy, green buildings, low-carbon transportation, etc.), third-party certification (most 

green bonds must be reviewed by international certification systems to ensure the green 

nature of the project), transparent information disclosure (issuers are obligated to pro-

vide periodic public reports on the allocation of the proceeds, accompanied by a de-

tailed assessment of the project's positive environmental impact) and strong policy 

guidance (green bonds often receive policy support from governments or international 

organizations, such as tax incentives, risk subsidies, etc.) [5]. These features make 

green bonds an important financial tool for promoting sustainable development goals. 
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3 Analysis of the Financial Support Effect and Mechanism of 

Green Bonds  

The financial support effect of green bonds mainly includes four aspects: financing, 

risk sharing, resource allocation efficiency, and information intermediation and market 

incentives. First, in terms of financing effect, due to their substantial upfront capital 

requirements and prolonged periods before profitability, green ventures frequently face 

a fundamental mismatch with the short-term orientation of traditional lending institu-

tions. Green bonds raise funds through the capital market, lowering the financing 

threshold of green projects. For example, with its initial foray into the green finance 

market, the China Development Bank entered the market in 2017 with its first-ever 

green bond.The funds raised were mainly used to support renewable energy and energy 

conservation, and emission reduction projects, effectively alleviating the funding pres-

sure of related companies [6]. Second, in terms of risk-sharing mechanisms, the intro-

duction of government guarantees, third-party certification mechanisms and green pro-

ject insurance has reduced the risk premium of green bonds and improved market ac-

ceptance. For example, the French government has helped small and medium-sized en-

terprises obtain low-cost green financing by establishing a green bond guarantee fund 

[7]. Third, in terms of resource allocation efficiency, the use of funds from green bonds 

is usually subject to strict supervision, requiring clear disclosure of the purpose of funds 

to ensure that funds are accurately invested in projects that meet the SDGs. Studies 

have shown that the average carbon emission reduction efficiency per unit of funds of 

green bond projects is 18% higher than that of traditional projects [8]. Finally, in terms 

of information intermediaries and market incentives, third-party green certification 

(such as the CBI Climate Bonds Standard) has improved the information transparency 

of green bonds and enhanced investor confidence. Moreover, the act of issuing green 

bonds has been instrumental in enhancing corporate sustainability profiles, not only by 

directly elevating their ESG scores but also by strengthening their reputation among 

ethically-focused investors,forming a positive incentive [9]. 

4 Contribution of Green Bonds to SDGs 

The SDGs comprise 17 goals, and green bonds have played a positive role in achieving 

many of them. First, green bonds promote Goal 6 (guaranteeing universal and equitable 

access to safe water and sanitary services, coupled with the effective and enduring man-

agement of these critical resources for future generations) and are widely used in water 

resource protection and management projects. In 2019, the Indonesian government is-

sued green sovereign bonds, part of which was used to build rainwater collection sys-

tems and sewage treatment facilities in Jakarta, improving urban water supply safety 

and sanitation [10]. Second, green bonds promote Goal 7 (guaranteeing secure modern 

energy for every person, characterized by dependability, a foundation in renewables, 

and affordability), and there is substantial backing for a diverse array of clean energy 

initiatives, including but not limited to wind, solar, and biomass power generation. For 

example, in 2022, the Industrial and Commercial Bank of China issued a green bond 
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worth RMB 10 billion, and the funds raised were used to support wind power, photo-

voltaic, green transportation and other projects. The bond adopts the international green 

bond standard (GBP) and is certified by a third-party agency, which enhances investor 

confidence. An estimated reduction of 3 million tons of CO₂ per year is anticipated, a 

direct result of the projects financed under this green bond initiative, making a positive 

contribution to achieving the "dual carbon" goals and SDGs Goals 7 and 13. Third, 

green bonds support Goal 11 (fostering the development of urban areas and communi-

ties that are characterized by inclusivity, safety, resilience, and environmental sustain-

ability). They are crucial to the construction of urban green infrastructure, such as green 

transportation, sponge cities, and ecological restoration. For example,the designated 

green municipal bonds launched by Beijing's municipal authorities are used to support 

the green transformation of urban rail transit and the construction of urban sewage treat-

ment facilities, thereby enhancing the city's sustainable development capacity [6]. Fi-

nally, green bonds promote Goal 13 (adopting urgent measures to address the climate 

crisis and buffer against its detrimental effects is paramount.). They directly contribute 

to carbon emission reduction by supporting the construction of low-carbon infrastruc-

ture, such as electric vehicle charging networks, green buildings, and carbon capture 

and storage technologies. For instance, the World Bank is one of the pioneers of the 

global green bond sector. Since 2008, the World Bank has issued more than US$20 

billion in green bonds, with funds mainly used to support renewable energy, forest pro-

tection and water resource management projects in developing countries. The Brazilian 

Amazon forest protection project supported by the World Bank has successfully re-

duced the area of deforestation through green bond financing, improved the sustainable 

development capacity of local communities, and directly contributed to SDGs Goal 13 

and Goal 15 (terrestrial ecosystem protection) [11]. 

5 Challenges Faced by Green Bonds in Supporting SDGs 

Although green bonds have been instrumental in advancing the agenda of sustainable 

development, their development still faces many challenges: 

First, there is currently no unified green bond standard in the world, and different 

countries and regions have different definitions of "green". Some issuers use the ambi-

guity of the standard to conduct "greenwashing" operations, which affects the healthy 

development of its sector [8]. Second, although green bonds emphasize the transpar-

ency of the use of funds, in actual operations, some issuers do not disclose detailed 

information and lack a quantitative assessment of the environmental benefits of the 

project, making it difficult for investors to accurately assess the true value of green 

bonds. Meanwhile, green bonds have lower liquidity than traditional bonds, particularly 

in emerging markets, where the green bond market is small and trading is inactive, 

limiting their appeal to long-term capital. Furthermore, while some countries have in-

troduced policies to support green bonds, such as tax exemptions and refinancing facil-

ities, others have yet to establish a comprehensive green finance policy framework, 

hindering their promotion and application. 
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6 Conclusion 

Green bonds, as a bridge connecting financial capital and sustainable development 

goals, are playing an increasingly important role globally. They not only provide a sta-

ble source of financing for green projects but also promote the transformation of finan-

cial markets towards sustainable development. 

However, the development of green bonds is currently in a nascent phase of devel-

opment, facing challenges for instance inconsistent standards, insufficient information 

disclosure, and inadequate policy support. Going forward, coordinated progress should 

be made at three levels: institutional development, market development, and interna-

tional cooperation. First, at the institutional level, the green bond framework should be 

improved and unified green bond standards promoted. Green bond standardization 

should be strengthened, promoting coordination and mutual recognition of green tax-

onomy among countries, clarifying green project certification standards, reducing 

"greenwashing," and enhancing investor confidence. Furthermore, a mandatory and 

standardized green bond information disclosure system should be established, requiring 

issuers must continually report on the application of raised capital and the ensuing sus-

tainable outcomes, thereby fostering a more transparent market with comparable met-

rics. Secondly, at the market level, product structure and policy incentives should be 

optimized to encourage the development of diversified green bond products, such as 

social responsibility bonds and blue bonds, to meet market demands with varying risk 

preferences and investment objectives and enhance market vitality. Maximizing the ef-

ficacy of green bonds as a tool for achieving the SDGs necessitates that governmental 

support and supervisory mechanisms be significantly bolstered. The government 

should introduce more targeted incentives, such as subsidized loans, tax incentives, and 

priority approval channels, to stimulate market participants' enthusiasm for green bond 

issuance. Market oversight should also be strengthened to maintain market order and 

stability. Finally, at the international level, international cooperation on green bonds 

should be promoted, cross-border collaboration in the green bond sector should be 

strengthened, and the establishment of an international green bond trading platform 

should be promoted to facilitate the efficient flow and allocation of green capital glob-

ally. Furthermore, international exchange and sharing of green finance standards, reg-

ulatory policies, and practical experience should be conducted to foster greater align-

ment and collaborative momentum within the international green bond sector. 
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