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Abstract 

Climate change represents one of the most pressing environmental 
challenges of our time, primarily driven by the overconsumption of 
fossil fuels like coal, oil, and natural gas. These fuels, when burned, 
release significant amounts of carbon dioxide (CO₂) and other 
greenhouse gases into the atmosphere, trapping heat and leading to 
global warming. By curbing emissions, what urgently required is a 
significant boost in long-term investments for green and 
environmentally sustainable projects. Green finance refers to the 
alignment of the financial sector to support initiatives that mitigate 
climate change, promote renewable energy, reduce carbon emissions, 
and improve resource efficiency. It plays a crucial role in driving the 
transition to a greener economy. The three core components of green 
finance are environmental sustainability, financial sector 
involvement, and economic growth. This paper highlights the 
strategic steps taken by India towards green finance, Global 
Collaboration and Financing and the challenges faced for green 
finance by India. 
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Introduction 

Climate change represents one of the most pressing 
environmental challenges of our time, primarily driven by 
the overconsumption of fossil fuels like coal, oil, and 
natural gas. These fuels, when burned, release significant 
amounts of carbon dioxide (CO₂) and other greenhouse 
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gases into the atmosphere, trapping heat and leading to global warming. If 
current fossil fuel consumption continues unchecked, scientists project that 
global temperatures could rise by 4 to 6 degrees Celsius above pre-industrial 
levels (the period before the 19th century). This level of warming would have 
far-reaching and devastating consequences. 

Moreover, this warming would have severe implications for biodiversity. Many 

species would struggle to adapt to rapidly changing environments, leading to 

habitat loss and potentially driving certain species to extinction. Recognizing 

the critical nature of the situation, governments around the world have taken 

collective action. The 2015 Paris Agreement, signed by nearly 200 countries, 

marked a turning point in global efforts to combat climate change. This historic 

agreement aims to limit global temperature rise to well below 2 degrees Celsius, 

while encouraging efforts to cap the increase at 1.5 degrees Celsius. Staying 

within this threshold is considered essential to avoid the most catastrophic 

impacts of climate change. 

By curbing emissions, accelerating the shift to green energy, and fostering 

global cooperation, the hope is to mitigate the worst effects of climate change, 

protect vulnerable ecosystems and communities, and ensure a sustainable 

future for the planet. What urgently required is a significant boost in long-term 

investments for green and environmentally sustainable projects. However, 

many governments struggle to fund such initiatives, and the private sector 

remains hesitant due to the perceived risks and lower returns associated with 

these ventures. Funding for green projects generally comes from three key 

sources: a) Domestic Public Finance: Government-provided funding within a 

country. b) International Public Finance: Financial support from international 

organizations and development banks. c) Private Sector Finance: Investments 

from both domestic and international private entities. In India, the renewable 

energy sector is largely owned by private companies, whereas two-thirds of 

conventional energy is controlled by Central and State governments. This 

reliance on the private sector adds complexity to financing renewable projects, 

given the uncertainties that often accompany private investments.  
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Green Finance Initiatives in India 

Green finance refers to the alignment of the financial sector to support 

initiatives that mitigate climate change, promote renewable energy, reduce 

carbon emissions, and improve resource efficiency. It plays a crucial role in 

driving the transition to a greener economy. The three core components of 

green finance are environmental sustainability, financial sector involvement, 

and economic growth. 

India took its first strategic step in green finance by signing the International 

Solar Alliance (ISA) with France on December 1, 2015, a global collaboration 

aimed at addressing climate change through joint efforts. For a developing 

country like India, financing green projects is vital, given the rising energy 

demand driven by rapid economic growth, industrialization, and urbanization. 

Initiatives like "Make in India" and the Smart City Projects have been 

introduced to mobilize the necessary funding to meet increasing consumption 

and production needs. 

By 2040, India is expected to add 600 million new electricity consumers, 

significantly increasing electricity demand (International Energy Agency, IEA 

2015). Currently, the Indian government predominantly uses debt financing to 

support green and renewable energy projects. India's strategic move towards 

green finance began in 2015 with the signing of the International Solar Alliance 

(ISA) alongside France. The ISA is a coalition of countries committed to 

promoting solar energy as a solution to combat climate change, focusing on 

reducing reliance on fossil fuels and promoting renewable energy technologies.  

To address the financial requirements of its ambitious development agenda, 

India’s government formed the 'Task Force for Creating National Infrastructure 

Pipeline,' which outlined the need for an estimated $4.5 trillion by 2040 to fund 

key infrastructure projects. A substantial portion of this funding is expected to 

be directed towards green and sustainable infrastructure, including green 

housing, electric vehicles (EVs), and expanding the nation’s renewable energy 

capacity. 
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1. Green Housing: The need for energy-efficient housing is growing as 

urbanization accelerates. Smart City initiatives and housing projects are 

increasingly incorporating renewable energy systems such as rooftop solar 

panels and energy-efficient building designs to reduce carbon footprints and 

optimize energy use. 

2. Electric Vehicles (EVs): India’s electric vehicle market is a critical 

component of its clean energy strategy. To transition from conventional fuel-

based vehicles, the government has introduced policies to encourage EV 

adoption. This includes providing subsidies, developing charging 

infrastructure, and incentivizing the manufacturing of electric vehicles and 

batteries under initiatives like the Faster Adoption and Manufacturing of 

Electric Vehicles (FAME) scheme. 

3. Renewable Energy Expansion: India has set ambitious targets to achieve 

500 GW of renewable energy capacity by 2030, which includes substantial 

investments in solar, wind, and other renewable sources. The country’s solar 

energy potential is vast, and solar parks are being developed across various 

states to meet rising energy demand while reducing carbon emissions. 

Global Collaboration and Financing 

India's commitment to the Paris Agreement and its alignment with the 

Sustainable Development Goals (SDGs) have attracted significant international 

interest in its renewable energy market. Global investors, development banks, 

and multilateral agencies are increasingly investing in India’s green economy, 

seeing it as a critical player in global efforts to mitigate climate change. The 

Green Climate Fund (GCF) and the World Bank are key partners in financing 

India’s transition to a low-carbon economy. In addition to multilateral funding, 

India has tapped into innovative financing mechanisms such as green bonds. 

These bonds have provided a way for the government and corporations to raise 

capital specifically for environmentally sustainable projects. The issuance of 

green bonds in India has steadily increased, with several high-profile offerings, 

including from public sector enterprises and municipalities. 
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The Ministry of New and Renewable Energy (MNRE), established in 2006, leads 

efforts in research and development, intellectual property protection, and 

promoting renewable energy resources in India. In terms of renewable energy 

financing, three prominent incentive schemes are in place: Accelerated 

Depreciation (AD), Viability Gap Funding (VGF), and Generation-Based 

Incentive (GBI). 

Accelerated Depreciation is a tax incentive for project developers, initially 

introduced in 2009 for wind energy projects. After being discontinued in 2012 

and reinstated in 2014, it now primarily supports solar power projects. 

Viability Gap Funding (VGF) provides a one-time grant for infrastructure 

projects that are critical to economic development but financially unviable. A 

key example is the Solar Energy Corporation of India's (SECI) use of VGF to 

promote solar energy generation. The Generation-Based Incentive (GBI) 

encourages not only the establishment of renewable energy projects but also the 

actual generation of solar and wind power. Under this scheme, INR 2.00 per 

unit (kWh) is offered for solar power generated, and INR 0.50 per unit (kWh) 

for wind power. 

In addition to these incentives, several other initiatives and institutions have 

been developed to accelerate the production of clean, green energy in India, 

further strengthening the country’s renewable energy sector. 

Priority Sector Lending (PSL) Recognition 

The recognition of Priority Sector Lending (PSL) for green financing by the 

Reserve Bank of India (RBI) in April 2015 marked a pivotal moment in the 

country’s commitment to renewable energy. By designating green projects as 

part of the priority sector, the RBI sought to address the significant financing 

gap for environmentally sustainable initiatives. Under the PSL guidelines, 

banks are required to allocate 40% of their net credit or an amount equivalent to 

their off-balance sheet exposure—whichever is higher—towards priority 

sectors, which include renewable energy projects like wind farms, solar power 

plants, street lighting systems, and micro-hydel projects. 
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In 2019, Indian banks began redirecting more funds specifically toward 

renewable energy projects. This was a notable shift as the PSL guidelines began 

having a tangible effect on the financial sector. Public sector banks, including 

Bank of Baroda, Canara Bank, Central Bank of India, and Punjab National 

Bank, increased their lending to priority sectors like housing, education, and 

renewable energy. This shift helped stimulate private sector investment in 

green projects by making financing more accessible and affordable. 

Green Banks in India 

One of the most significant steps in India's green finance landscape was the 

transformation of the Indian Renewable Energy Development Agency 

(IREDA) into a green bank in 2016. Green banks are financial institutions 

dedicated to financing environmentally sustainable practices, aiming to 

mitigate the risk associated with green projects and attract private capital. 

IREDA’s transformation was critical because it provided concessional loans and 

financial products tailored specifically for renewable energy projects. As a Non-

Banking Financial Company (NBFC), IREDA has become a leader in green 

finance, supporting a wide range of renewable energy initiatives. Its role is vital 

in mobilizing funds from both domestic and international investors, including 

significant loans from global institutions like the European Investment Bank 

(EIB) and the World Bank. 

Following IREDA’s lead, other major Indian banks such as the State Bank of 

India (SBI) and Union Bank also embraced green banking. For instance, SBI 

introduced long-term loans at concessional interest rates specifically for green 

projects and launched the 'Green Home Loan Scheme,' which provides loans 

for environmentally friendly residential developments. Similarly, Bank of 

Baroda has offered various financing options to help small and medium-sized 

enterprises (SMEs) acquire energy-efficient equipment and implement 

conservation measures. ICICI Bank has been actively involved in financing 

clean energy, energy efficiency, greenhouse gas (GHG) reduction, and clean 
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technology projects. These green banking practices reflect a broader shift in the 

financial sector towards recognizing the importance of sustainable investments. 

Green Bonds: A Game Changer for Financing Green Projects 

Green bonds have emerged as one of the most effective financial instruments 

for channeling funds into environmentally sustainable projects. These fixed-

income securities allow issuers to raise capital with the promise that the 

proceeds will be used for green initiatives like renewable energy, energy 

efficiency, clean water, and pollution prevention. 

India's green bond market started gaining traction in 2015 when YES Bank 

issued the country’s first green bond. This was a breakthrough, allowing 

renewable energy projects to access a broader pool of investment. The market 

expanded further in 2017 with IREDA’s launch of Green Masala Bonds, which 

were notable for being the first green bonds to be listed on the International 

Securities Market. Masala bonds are rupee-denominated bonds issued outside 

India, helping Indian entities raise capital in foreign markets without the 

currency risk associated with foreign debt. 

By September 2021, Indian companies had raised nearly $4.96 billion through 

green bonds, a significant achievement. This funding has gone toward a range 

of renewable energy projects, helping India move closer to its climate goals. 

Notably, Ghaziabad Nagar Nigam made history in 2021 by becoming the first 

municipal body in India to issue Green Municipal Bonds, setting a precedent 

for local government bodies to tap into green finance for urban infrastructure 

development. This marks a crucial development for cities aiming to transition 

towards sustainable growth models, such as building energy-efficient public 

transportation, green housing, and waste management systems. 

India's efforts in the green bond market have placed it as the second-largest 

emerging issuer of green bonds, just behind China. This reflects the country’s 

growing leadership in the global transition towards a low-carbon economy. 

However, the success of green bonds in India is contingent upon several factors, 

primarily investor confidence.  
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IREDA and Green Financing in India 

The Indian Renewable Energy Development Agency (IREDA) has emerged as 

a critical player in India’s green finance landscape, actively facilitating the 

country’s transition toward a sustainable and low-carbon economy. IREDA, a 

government-owned Non-Banking Financial Company (NBFC) under the 

administrative control of the Ministry of New and Renewable Energy (MNRE), 

is dedicated to promoting the development of renewable energy projects across 

India by providing financial assistance through concessional loans and other 

innovative financing mechanisms. 

IREDA sources much of its funding from international banks and development 

agencies, thereby mobilizing significant capital for renewable energy projects in 

India. Notable international partnerships include: 

 European Investment Bank (EIB): IREDA received a long-term loan of 

€150 million from the EIB to support renewable energy projects. This 

funding has been pivotal in accelerating the development of clean energy 

infrastructure, particularly in solar and wind energy sectors. 

 World Bank: The World Bank extended $100 million to IREDA, specifically 

earmarked for the development of solar parks in India. Solar parks have 

become a cornerstone of India’s renewable energy strategy, creating hubs 

for large-scale solar energy production and attracting private investment 

into the sector. 

IREDA offers concessional loans with favorable terms, such as lower interest 

rates and extended repayment periods, making it easier for renewable energy 

developers to finance large-scale projects. IREDA has significantly ramped up 

its lending activities in recent years, reflecting the growing demand for green 

finance in India and the increasing number of renewable energy projects under 

development: 
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Year Loans Sanctioned Loan Disbursed Projects 

2020-21 INR 11,000 crore INR 8,800 crore solar parks, wind farms, 

and other renewable 

energy initiatives 

2021-22 INR 23,921 crore INR 16,071 crore significant step forward in 

financing green projects 

2023-24 INR 37,354 crore INR 25,089 crore rapid expansion of India’s 

renewable energy sector 

Crowdfunding for Green Projects 

Crowdfunding has emerged as an effective tool for mobilizing investments for 

green projects in India, similar to its success in Western Europe and North 

America. Platforms such as 'Bettervest' and 'SunFunder' have attracted private 

investments for renewable energy projects in India. For instance, Germany-

based Bettervest has supported projects like 'Boond Engineering' and 'MeraGao 

Power' to enhance renewable energy access in rural India. SunFunder, based in 

Kenya, launched the $47 million 'Beyond the Grid' (BTG) fund in 2017, 

targeting off-grid solar projects in Sub-Saharan Africa, India, and the Pacific 

region. 

Challenges for Green Finance in India 

Green finance in India, despite notable progress, faces several challenges that 

hinder its full potential. These challenges stem from structural, financial, 

regulatory, and operational issues that create barriers for investors, developers, 

and stakeholders involved in promoting sustainable energy and environmental 

projects. Let’s delve into these challenges in detail: 

1. High Cost of Debt 

One of the foremost challenges for green finance in India is the high cost of 

debt. Interest rates in India are generally higher compared to developed 

nations, and green projects often require significant upfront capital 
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investments. This high cost of borrowing makes it difficult for project 

developers to maintain profitability, as the returns on renewable energy 

projects—while steady—are often lower compared to conventional projects. 

2. Inadequate Disclosure Requirements for Green Bonds 

Green bonds, a popular instrument in financing environmentally sustainable 

projects, face challenges in India due to inadequate disclosure requirements. 

The Securities and Exchange Board of India (SEBI), which governs the 

issuance of these bonds, has not provided detailed guidelines on project 

disclosures, making it difficult for investors to evaluate the future viability of 

green projects. 

3. Lack of a Coordinated Framework 

While India has an array of policies and initiatives related to sustainability and 

renewable energy, there is a lack of integration and coordination among them. 

For instance, the 12th Five-Year Plan includes broad targets for environmental 

sustainability, such as increasing forest cover, promoting renewable energy, 

and reducing emissions. However, these goals are not backed by specific, 

standardized metrics, making it difficult to measure progress or assess the 

effectiveness of policies. 

4. Insufficient Guidelines for Bond Issuers 

Globally, green bonds are guided by the Green Bond Principles (GBP), which 

set out a comprehensive framework for project evaluation, use of proceeds, 

management of proceeds, and reporting. These principles require issuers to 

provide a detailed and legally binding description of the project, including 

how it contributes to environmental sustainability. However, in India, SEBI’s 

guidelines for green bonds are less comprehensive, focusing primarily on the 

utilization of funds rather than the entire lifecycle of the project. 

5. Greenwashing 

Greenwashing refers to the practice of making misleading claims about the 

environmental benefits of products or projects to attract investment or gain 
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public approval. In India, the threat of greenwashing undermines genuine 

green initiatives, as companies and governments may exaggerate their 

sustainability credentials without making meaningful changes. 

 HCL Case Study: In 2009, HCL, one of India’s largest IT companies, faced 

criticism from Greenpeace for allegedly making false claims about using eco-

friendly materials in its manufacturing processes. HCL had pledged to remove 

brominated flame retardants and toxic polyvinyl chloride (PVC) from its 

products, but Greenpeace accused the company of not following through on its 

commitments. This example of greenwashing demonstrates the risk of 

companies using environmental claims as a marketing tool without substantive 

action. 

 Undermining Investor Trust: Greenwashing can deter investors who are 

genuinely interested in supporting sustainable projects. When false claims are 

exposed, it damages the reputation of the entire sector, leading to a loss of trust 

and reducing the willingness of investors to finance future green projects. 

Challenges Hindering Green Finance Growth 

1. Perceived Risks and High Costs: One of the biggest hurdles for green 

finance in India is the perceived risk associated with green projects. 

Investors often view renewable energy projects as less profitable or more 

uncertain compared to traditional energy sources like coal and oil. This 

perception stems from several factors, including fluctuating market 

conditions, changing government policies, and the need for high upfront 

capital investments in renewable energy technologies like solar and wind 

power. Additionally, high borrowing costs and short loan tenures add to 

the financial burden of green projects, making them less attractive to 

private investors. To bridge this gap, India will need to create a more 

favorable investment environment by reducing the cost of capital for green 

projects, possibly through subsidies, tax breaks, or interest rate reductions. 

Public-private partnerships (PPPs) could also be used to spread risk and 

increase the appeal of green projects. 
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2. Underdeveloped Regulatory Framework: While India has made strides in 

promoting green finance, its regulatory framework still lags behind the 

global standards necessary to support a robust green finance market. For 

example, the guidelines set by the Securities and Exchange Board of India 

(SEBI) for green bonds focus primarily on the utilization of funds, without 

addressing crucial aspects like the detailed environmental impact of the 

projects or stringent disclosure requirements. The lack of standardized 

performance metrics for evaluating green projects makes it difficult for 

investors to compare them or assess their long-term viability.  

3. More Transparent and Supportive Policy Environment: To address these 

challenges, India must develop a more transparent, supportive, and 

coordinated policy environment that encourages investment in green 

projects. This can be done through the following approaches: 

 Strengthening Regulatory Frameworks: Introducing clear, comprehensive 

guidelines for green finance instruments like green bonds will be crucial. 

India must adopt international best practices in project evaluation, 

reporting, and disclosure to ensure that both domestic and foreign 

investors have confidence in the green finance market. 

 Mitigating Investment Risks: Creating mechanisms to de-risk green 

projects will attract more private sector investment. For example, credit 

enhancement schemes or loan guarantees could help reduce the perceived 

financial risk, while longer loan tenures with low-interest rates can alleviate 

the financial burden on developers. 

 Incentives and Public-Private Partnerships: Offering fiscal incentives such 

as tax credits, exemptions, or reduced import duties for green technology 

will encourage companies and investors to participate in sustainable 

projects. Public-private partnerships (PPPs) can be leveraged to share risks 

and pool resources, fostering more substantial and impactful green 

investments. 
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 Strengthening International Cooperation: India could deepen its 

partnerships with international financial institutions like the World Bank, 

the European Investment Bank (EIB), and other global green finance 

players. Such collaborations will bring in more capital and technological 

expertise to accelerate India's renewable energy transition. The 

International Solar Alliance (ISA), co-founded by India, is a prime example 

of international cooperation aimed at scaling solar energy.  

4. Untapped Potential for Green Finance: India’s green financial market is 

still in its infancy, with much untapped potential. Despite being the second-

largest emerging market issuer of green bonds after China, India’s green 

finance ecosystem has yet to achieve the scale and depth needed to fully 

realize its potential. The development of a self-sufficient and resilient green 

economy will depend on the ability to build a balanced ecosystem of 

investors, issuers, and green investment projects.  

5. Institutional Investors: Pension funds, insurance companies, and 

sovereign wealth funds, which typically look for long-term, stable returns, 

could play a more significant role in green finance. Engaging these 

institutional investors will provide the necessary scale for India to achieve 

its green finance goals.  

6. Corporate Participation: Companies in India must integrate sustainability 

into their core business strategies. This shift will not only help them align 

with global environmental goals but also open up new opportunities for 

green financing. Initiatives like corporate green bonds or sustainability-

linked loans can be used to attract capital while contributing to the broader 

sustainability agenda.  

7. Green Investment Projects: The development of a pipeline of credible, 

well-structured green investment projects is crucial for attracting 

investment. Projects focused on renewable energy, green housing, 

sustainable transport, and waste management will drive growth in India’s 

green economy and offer long-term, stable returns for investors. 
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Conclusion 

India’s transition to a green economy is not just a necessity but also an 

opportunity. By overcoming the challenges that currently hamper green 

finance, the country can position itself as a global leader in sustainable 

development. This requires a holistic approach that involves policymakers, 

regulators, financial institutions, and corporate stakeholders working together. 

A well-developed green finance ecosystem will provide India with a 

competitive advantage on the global stage, enabling the country to achieve its 

ambitious climate goals while fostering economic growth. Moreover, a resilient 

green economy will help India manage its growing energy demands, reduce 

dependence on fossil fuels, and enhance its energy security. By investing in 

green technologies and sustainable infrastructure, India can pave the way for a 

greener, more prosperous future. 

In conclusion, while India has made commendable progress in green finance, 

there is still much work to be done. The journey toward a sustainable and green 

future will require strong leadership, innovative financial solutions, and global 

cooperation. If India can successfully address the challenges facing its green 

finance sector, it will not only meet its own environmental and energy needs 

but also contribute significantly to the global fight against climate change. 
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