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Abstract: Climate change poses pressing global challenges affecting the envi-
ronment, economy, and society. Increasingly acknowledged by stakeholders, 
its risks drive responsible actions towards sustainable development. Addressing 
these issues demands collective efforts from individuals to international orga-
nizations, utilizing various tools to mitigate climate change, reduce pollution, 
and conserve biodiversity.

Green Finance emerges as a pivotal tool, supporting environmental projects while 
fostering economic growth and innovation. It offers financial incentives for sus-
tainability and aligns public policy with private sector investments, innovatively 
tackling environmental challenges. Public Private Partnerships (PPPs) further 
amplify green finance initiatives by mobilizing private investments, promoting 
innovation, and sharing risks and rewards, enhancing long-term sustainability.

This paper explores the significance of green finance instruments, especially for 
developing countries. Through analyzing green financing components, regulatory 
frameworks, and case studies, we highlight the role of PPPs in mobilizing funds 
for green finance in infrastructure, innovation, and waste management projects.
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1.	 INTRODUCTION

Climate change has become one of the most urgent global challenges, due to its long-term impacts 
on the environment, economy, and society. Therefore, it has been gaining increasing recognition 

from a broad spectrum of stakeholders, from individuals to international organizations (IPCC, 2021). 
There is an increasing need for coordinated efforts at all levels, that leverage a diverse array of strate-
gies to mitigate climate change, reduce pollution, and conserve biodiversity. One of the instruments 
that has been used recently is green finance. Green Finance is seen as a crucial instrument that has 
been developed and designed as a financial means supporting environmental initiatives, and fos-
tering economic growth and innovation (OECD, 2020). Green Finance contributes to sustainability 
through green bonds, green loans, and climate funds, investing in renewable energy, waste manage-
ment, and eco-friendly transportation projects. Through these instruments, green finance aims to 
minimize the gap between public policy goals and private sector investments in offering innovative 
solutions to complex environmental challenges. Developing Public-Private Partnerships (PPPs) 
projects within green finance can enable the amplification of the green finance impact, providing a 
framework that enables the mobilization of private capital towards public infrastructure projects, 
including those with environmental objectives (European Investment Bank, 2021). 

PPP projects are based on the risk-sharing element, a crucial element in green finance projects, as 
it allows the private sector to invest in innovative, yet potentially high-risk, green technologies and 
infrastructure. PPPs as long-term contracts ensure that private sector partners are committed to the 
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sustainability of the project over its entire lifecycle; meanwhile, green finance provides funding that 
is often contingent on the achievement of specific environmental milestones, thereby promoting 
continuous improvement and accountability in PPP projects. Infrastructure is a key area where the 
integration of PPPs and green finance can have a significant impact (World Economic Forum, 2022). 
By leveraging green finance, PPPs can support the development of sustainable infrastructure, such as 
low-carbon public transportation systems, green buildings, and resilient water management systems. 
These projects address environmental challenges, contribute to economic growth, and the improve-
ment of life quality. Meanwhile, governments play a crucial role in the public sector’s involvement 
often including regulatory support, subsidies, or guarantees, reducing the financial risk for private 
investors. Governments can encourage the private sector to prioritize sustainability in their projects, 
by integrating green finance principles into PPP policies and frameworks, 

Traditional financial systems in developing countries may be inadequate to meet the substantial 
investment needs for types of green projects such as renewable energy, sustainable agriculture, and 
resilient infrastructure. Green finance offers a solution by mobilizing capital from various sources, 
including international climate funds, development banks, and private investors. Green finance 
holds significant potential and plays a crucial role in the sustainable development of developing 
countries through the provision of the necessary capital aiming to address environmental chal-
lenges and therefore ensure economic growth. However, developing countries take opportunities 
and face challenges in adopting and implementing green finance instruments. The integration of 
green finance into development strategies is increasingly recognized as essential for achieving 
global sustainability goals, outlined in the Paris Agreement and the United Nations Sustainable 
Development Goals (Green Climate Fund Annual Report, 2023). 

This paper delves into the importance of green finance, particularly in developing countries, and 
examines how PPPs can be instrumental in channeling funds into key sectors such as infrastruc-
ture, innovation, and waste management. Through an analysis of green finance instruments, reg-
ulatory frameworks, and case studies, this study underscores the potential of PPPs in advancing 
sustainable development through targeted green investments.

2. GREEN FINANCE INSTRUMENTS AND THEIR IMPORTANCE

Green finance has two main goals: internalization of environmental externalities and reduction 
of risk perceptions. Its implementation enables transparency procedures, systems, and long-term 
thinking of investments toward environmental objectives and all sustainable development criteria 
identified by the United Nations Sustainable Development Goals (Green Finance Platform, 2023). 
This concept is based on financing green investments in environmental goods and services, financ-
ing of public green policies based on prevention, minimization and compensation of damages to 
the environment and to the climate and green financial system. 

Green finance is recognized as a critical component of global efforts addressing environmental 
challenges while enabling sustainable economic development. Therefore its instruments are crucial 
for enabling the transition to a low-carbon economy and achieving global environmental goals 
(OECD, 2020). They are designed:
•	 To support initiatives for the reduction of greenhouse gas emissions’;
•	 To support efforts of transitioning to a low-carbon economy;
•	 To support initiatives that can enable the conservation of natural resources;
•	 To ensure the economic growth without having expenses of environmental degradation;
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•	 That through provision of research, development, and deployment of new green technologies 
funds can enable innovation;

•	 To support the transition to a green economy, without environmental degradation;
•	 To facilitate collaboration between the public and private sectors, enabling the implementation 

of PPP projects. In this case, Public-private partnerships (PPPs) can mobilize private capital, 
share risks, and ensure that both sectors work together toward common sustainability goals, 
which is vital for financing infrastructure projects, renewable energy initiatives, and other 
large-scale sustainability projects;

•	 To attract more international investments;
•	 To improve social equity by funding projects that are profitable for vulnerable communities. 

Types of such projects are renewable energy projects in rural areas or sustainable agriculture 
initiatives supporting smallholder farmers.

Figure 1. What does green finance comprise?
Source: German Development Institute (n.d.)

According to Green Finance Platform (2023), the financial products and services of green finance 
can be divided into:
•	 Investment products 
•	 Banking products 
•	 Insurance products

According to Neufin (2023), instruments of green financing are categorized as below:
•	 Traditional instruments: green bonds, green loans, green insurance, green grants;
•	 Innovative new age instruments: crowdfunding, green venture capital;
•	 Instruments exclusive to climate change mitigation: carbon credits, carbon offsets.

The European Investment Bank introduced the concept of green bonds in 2007. These instruments 
are issued by governments, corporations, and financial institutions. Due to their ability to attract 
environmentally conscious investors, they have become one of the most popular green finance 
instruments. By providing a dedicated funding source, green bonds enable the implementation of 
large-scale projects that might otherwise lack the necessary financial resources. Green bonds can 
raise funds that can be crucial for financing the needed infrastructure and technologies to move 
toward a low-carbon economy. These funds can include as well investments in renewable energy, 
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energy efficiency, and sustainable transport systems useful for the reduction of greenhouse gas 
emissions. In this case, green bonds play a key role in helping countries and companies meet their 
climate commitments under international agreements like the Paris Agreement. 

Since 2008, the World Bank has issued over $13 billion in green bonds, funding projects in areas 
like renewable energy and clean transportation and since then the market for green bonds has 
constantly expanded (Climate Bonds Institute, 2023). According to Statista (2023), the value of 
green bonds issued worldwide increased dramatically in the last few years, specifically in 2014, 
green bonds worth 37 billion U.S. were issued. In 2021, this figure peaked at approximately 633 
billion U.S. dollars, and decreased slightly in 2022 and 2023, when green bonds issued amounted 
to 487 billion and 620 billion U.S. dollars. 

Figure 2. Aligned green volume 2023
Source: Climate Bonds Institute (2023)

In 2023, the aligned annual volume reached USD587.6bn breaking through the half-trillion mark 
for the third consecutive year and demonstrating an increase of 15% YOY (Year-over-year). Aligned 
sovereign green volume increased by 45% to USD120bn against USD83bn in 2022. According to the 
above figure, Europe dominated the aligned green bond market with a volume of USD309.6bn. The 
largest individual issuer was the United Kingdom with aligned issuance of GBP18.3bn (USD22.5bn) 
composed entirely of taps. In 2023, developing countries have issued billions of dollars in green 
bonds. China, India, and Brazil were the largest issuers in the developing world (Climate Bonds 
Initiative, 2024).

The main institutions supporting the issuance of green bonds in developing countries are the 
World Bank, the International Finance Corporation and the Green Climate Fund, providing tech-
nical assistance, risk guarantees, and co-financing. The main aim is to help developing countries 
access the green bond market, but despite the growing interest, developing countries face several 
challenges in issuing green bonds, such as:
•	 high transaction costs,
•	 limited access to capital markets,
•	 a lack of capacity in monitoring and reporting on green projects. 

Developing international partnerships and capacity-building initiatives can help overcome these 
barriers. The expansion of green bond frameworks and the development of local green bond markets 
are also critical instruments for unlocking the potential of green finance in these regions (IFC, 2023).
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Another type of green finance instrument is green loans which are similar to traditional loans 
but used exclusively in financing projects that have a positive environmental impact and often 
come with lower interest rates. One of the main institutions that offers green loans is the Euro-
pean Investment Bank, supporting projects in renewable energy, energy efficiency, and pollution 
prevention. It uses rigorous criteria, intending to ensure the projects’ sustainability and positive 
environmental impact. For developing countries, green loans can attract foreign investors interested 
in sustainable and impact investments which means access to capital and economic development 
while promoting environmental sustainability. Green loans can make possible the reduction of 
carbon footprint through the facilitation of the financing of climate-resilient infrastructure and 
renewable energy projects.

Green investment funds as part of green finance can attract private sector investment into sustain-
able projects with the advantage of perceived risk reduction. They also offer potential returns that 
align with investors’ environmental, social, and governance goals, which is crucial in developing 
countries. By financing projects in emerging sectors like renewable energy, sustainable agriculture, 
and eco-tourism, they can also contribute to economic growth and job creation. 

Instruments such as insurance for renewable energy projects, coverage for pollution liability, or incen-
tives for companies that implement sustainable practices can provide coverage for environmental risks 
or offer premium discounts for environmentally friendly practices. These instruments are adopted 
to enhance environmental risk management through a process that explicitly the implicit costs and 
internalizes the negative externalities of pollution. The most common green insurance instrument 
in China is environmental liability insurance, which requires polluting sectors to buy insurance to 
indemnify them against the expenses associated with a pollution event. In addition, green insurance 
can provide an effective mechanism for managing long-term risks, such as those associated with 
natural disasters, floods and windstorms exacerbated by climate change (Hu et al., 2023). 

Despite the type of instruments used, there are differences between developed and developing 
countries, specifically in:
•	 Access to capital,
•	 Policy and regulation,
•	 Market maturity,
•	 Scale of Projects,
•	 Risk perception,
•	 International support.

3.	 PPPS IN MOBILIZING FUNDS FOR GREEN FINANCE

A PPP project can enhance a sustainable infrastructure development and therefore can foster 
economic growth (Ibrahimi, 2023). Public-Private Partnerships (PPPs) and green finance are 
increasingly linked in the development of sustainable infrastructure. This connection is vital for 
both governments and private sector entities as they seek to address challenges such as economic 
growth and environmental sustainability. PPPs in green finance:
•	 Allow governments to leverage private sector capital and expertise for the development of 

large-scale infrastructure projects,
•	 Can accelerate the adoption of innovative technologies in infrastructure projects,
•	 Can align infrastructure projects with international sustainability standards and frameworks, such 

as the Paris Agreement and the United Nations’ Sustainable Development Goals (UNEP, 2022).
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3.1.	 Example: Solar Energy Projects in India

Public-Private Partnerships have been a key mechanism for financing and implementing solar 
projects, where the private sector companies are often responsible for project development and 
the government provides land, infrastructure, and policy support. The Indian solar energy sector 
has attracted significant investment from both domestic and international players. 

 
Figure 3. Pavagada Solar Park in Karnataka, India

Source: Mercom Clean Energy Insights (n.d.)

Profits: Under this PPP arrangement, private developers were responsible for the construction 
and operation of solar power plants within the park. This project increased the capacity for solar 
energy generation and attracted significant private investment in the renewable energy sector. 

Challenges: Despite the success, the project faced challenges regarding water management, as 
the solar panels require regular cleaning in a region already struggling with water scarcity. This 
project did not fully materialize the expected local employment benefits, because of many jobs 
went to migrant workers instead of residents.

Public-Private Partnerships (PPPs) have played a crucial role in fostering green technology inno-
vation, particularly by:
•	 Facilitating the development and deployment of sustainable technologies across various 

sectors. 

These partnerships combine the resources and expertise of the public and private sectors, creat-
ing a conducive environment for innovation, especially in areas of renewable energy, sustainable 
infrastructure, and energy efficiency.
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3.2.	 Example: CleanTech incubators in the United States

PPPs have been instrumental in supporting green technology innovation through the establishment 
of CleanTech incubators in the United States, such as Greentown Labs, Los Angeles Cleantech 
Incubator, Clean Energy Trust, Elemental Excelerator, and Cyclotron Road. 

Profits: These projects provide funding, mentorship, and access to resources for start-ups and 
entrepreneurs that develop environmentally friendly technologies (U.S. Department of Energy, 
2023).

Challenges: CleanTech incubators in the United States face several challenges as they strive 
to support the growth and development of sustainable technology start-ups. These incubators 
encounter obstacles such as limited access to capital, longer timelines to reach commercialization 
compared to other sectors like software or consumer goods, specialized infrastructure, such as 
testing facilities or access to clean energy sources, which may not be readily available (National 
Renewable Energy Laboratory, 2023).

The profits from Public-Private Partnerships (PPP) and green finance in waste management can 
be realized in several ways, benefiting both financial stakeholders and the environment.
•	 Environment: Reduced environmental impact by promoting sustainable waste management 

practices. This helps the achievement of regulatory compliance and also improves public 
health and quality of life. 

•	 Economy: Increased efficiency, cost savings, and revenue generation contribute to the overall 
profitability of waste management projects, making them attractive investments for both 
public and private stakeholders.

3.3.	 Example: Jakarta, Indonesia – Waste Management and Recycling Initiative

Jakarta’s waste management and recycling initiative is a PPP involving the Jakarta City Gov-
ernment, private recycling firms, and local NGOs. This project aims to enhance recycling rates, 
reduce environmental pollution, create jobs in the recycling sector, and lower landfill costs, while 
also involving community participation and education on sustainable waste management practices 
(Asian Development Bank, 2023).

Profits: This project enhances recycling rates and reduces environmental pollution, creates jobs 
in the recycling sector and reduces landfill costs, and involves community participation and edu-
cation on waste management practices.

Challenges: Despite green finance initiatives, securing adequate and consistent funding for large-
scale projects can be challenging. Limited financial resources can hinder the expansion and main-
tenance of waste management systems.

4.	 CONCLUSION AND RECOMMENDATIONS

Green finance instruments are seen as an important tool for realizing projects that enhance envi-
ronmental protection therefore achieving sustainable development. Green finance isn’t just about 
the environment; it brings economic and ecological advantages. Public-Private Partnerships 
(PPPs) play a crucial role in mobilizing funds for green finance in various crucial sectors such 
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as infrastructure, energy, waste management, etc. From the analysis done about some examples 
of implementation of PPPs and green finance, we can conclude that even though these projects 
have been successful, they have undergone different challenges, differing from developed and 
developing countries. Some challenges are limited financial resources, limited natural resources, 
limited access to capital, etc. Developing markets for green finance products can be challenging, 
particularly in emerging economies with less mature financial systems. 

Some key lessons and recommendations from the implementation of such projects and instruments 
in developing countries:
•	 Successful projects often involve collaboration between multiple stakeholders, including 

government entities, private companies, NGOs, and international organizations.
•	 Access to green finance is crucial for funding infrastructure and technology improvements, 

making projects more viable and sustainable.
•	 Involving local communities and providing education on waste management practices are 

essential for a successful and sustainable initiative.
•	 Effective integration of PPPs and green finance requires robust regulatory frameworks ensuring 

some crucial elements such as transparency, accountability, and alignment with sustainability 
goals. 
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