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Abstract

Green financing (GF) allows countries to foster economic growth while promoting environmentally
sustainable practices through innovative advancements in the financial sector. This concept warrants
examination in countries like India. The paper evaluates the potential of GF in India. Findings reveal a
predominant focus on renewable energy within India's green financing landscape, followed by the
construction and transportation sectors. However, the growth of green bonds, a key financial instrument,
is hindered by their low credit rating. To foster the development of GF, a collaborative effort among
government bodies, financial institutions, policymakers, private sector entities, and non-governmental
organizations is imperative for market expansion and risk mitigation.
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Introduction

Green finance encompasses investment strategies that prioritize environmentally friendly instruments, to
reduce greenhouse gas emissions, promote renewable energy sources, manage pollution, and implement
efficient waste management practices. Ultimately, it aims to contribute to the protection and sustainable
development of biodiversity within a nation. This approach encompasses various financial instruments
such as equity, debt, grants, and green product transactions. By combining public and private financial
resources, green finance seeks to establish a robust investment policy that supports sustainable
development.

India has undertaken one of the world's largest renewable energy initiatives. At the 2019 UN Climate
Summit, it announced plans to double its renewable energy target from 175 GW by 2020 to 450 GW.
Additionally, India aims to achieve 227 GW of renewable energy by 2020. It is the world's 4th largest
electricity consumer and the world's 3rd largest renewable energy producer from renewable sources. In
2021 Renewable Energy Country Attractiveness Index (RECAI) ranked India 3rd behind USA and
China. In FY2023-24, India plans to issue 50 GW tenders for wind, solar, and hybrid projects. India has
committed to a goal of 500 GW of renewable energy capacity by 2030. The Asian Development Bank
has estimated the cost of climate change adaptation in South Asian countries, with India's energy sector
alone requiring approximately USD 7.7 billion by 2030. According to the National Institution for
Transforming India (NITI Aayog), efforts to reduce low carbon emissions will cost around USD 834
billion by 2030.

Review of Literature

Green financing, also known as green finance (GF), serves as a mechanism to tackle various environme-
ntal challenges and steer economies toward a sustainable trajectory (Falcone et al., 2018). It involves
financial initiatives aimed at mitigating greenhouse gas emissions, promoting renewable energy
adoption, managing pollution, implementing efficient waste management practices, fostering
biodiversity, and facilitating the sustainable development of nations (Falcone, 2020). Instruments
utilized in green financing encompass equity, debt, grants, and transactions involving green products
(Sadat, 2011). According to the G20 Green Finance Study Group (2016), GF refers to financing
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investments that yield environmental benefits within the broader framework of environmentally
sustainable development. These benefits include the reduction of air, water, and land pollution,
mitigation of greenhouse gas emissions, enhancement of energy efficiency utilizing existing natural
resources, as well as efforts to mitigate and adapt to climate change and their associated co-benefits.
Alapati Sai Bharath Reddy (2018) explored the necessity, significance, and requirements of green
finance in India, examining its impact on the Indian economy and the government's initiatives to
promote green finance.

Gopal K. Sarangi (2018) analyzed the challenges of achieving India's 175 GW renewable energy target
by 2022, focusing on renewable energy's role in green economic growth. The study reviewed the
installed capacities, compound annual growth rate of power generation, and the roles of various
financing and lending agencies, such as the National Clean Energy & Environment Fund, IREDA, green
banks, green bonds, and infrastructure debt funds. Sarangi also examined institutional and policy
uncertainties affecting renewable energy targets and identified India as one of the most expensive
destinations for renewable energy investments.

Parvadavardini & Nagarajan (2014) assessed the feasibility of Indian industries contributing to green
finance, exploring the relationship between green growth and green financing through various financial
products in the Indian economy. The study highlighted the positives and negatives of green finance,
focusing on public financing, loans, grants, and initiatives by the Bank of Baroda for SMEs and the State
Bank of India's MOU with the Clean Development Mechanism.

Babita Jha and Priti Bakhshi (2019) evaluated the importance of green finance in economic growth,
directing the flow of funds from public, private, and non-profit sectors. The researchers identified
various green financing channels in India and recommended measures to overcome barriers to financing
green products in the market.

Md. Sabuj Hoshen (2017) investigated the allocation of green finance to various projects by banks and
non-banking sectors in Bangladesh. The study analyzed ongoing green finance initiatives and the
disbursement of direct and indirect funds, including the Bangladesh Bank Refinance Scheme for green
products.
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The provided chart illustrates the interconnected components of a green economy, emphasizing the

interactions between various stakeholders in promoting sustainable development.

Green Industry: At the core of the chart, the green industry represents sectors focused on producing

environmentally friendly products and services. This industry is supported by investments and loans,

which facilitate the development and commercialization of green technologies.

1. Green Government: The government plays a pivotal role in regulating and promoting green
initiatives. It provides support through policies and regulations that encourage the adoption of green
technologies and practices across industries.

2. Green Financing: This refers to financial mechanisms and instruments that support green projects,
such as investments, loans, and interest benefits. Green financing is crucial for funding innovations
in green technology and infrastructure.
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3. Green R&D: Research and Development (R&D) are essential for advancing green technologies.
Funds allocated to green R&D lead to innovations that can be commercialized by the green industry.
The government also promotes and regulates green R&D efforts.

4. Green Consumer: Consumers who prefer and demand eco-friendly products drive the green
economy. Their green consumption habits influence the market, encouraging industries to adopt
sustainable practices. Government promotions and regulations also aim to educate and encourage
consumers to choose green products.

5. Green Growth: The ultimate goal is achieving green growth, which entails economic development
that is environmentally sustainable. Green growth is driven by green consumption, which, in turn,
supports the green economy.

The chart shows a cyclical relationship:

e The Green Industry produces Green Products that appeal to Green Consumers.

e Green Consumers drive Green Consumption, leading to Green Growth.

e Green Government provides the necessary support through Promotion/Regulation and funding for
Green R&D.

e Green R&D develops new technologies that are commercialized by the Green Industry.

e Green Financing ensures the continuous flow of investments and loans needed to sustain the green
industry and its innovations.

Each component supports the other, creating a comprehensive framework for promoting a sustainable

and environmentally friendly economy.

Research Methodology

This research paper is entirely based on secondary data, collected from sources such as published
articles, websites, and government reports. The researcher has thoroughly reviewed various pieces of
literature and official government publications to draw the findings and conclusions of this study.

Objective of the Study

e To analyze the progress and achievements in green finance initiatives undertaken by the Indian
government.

e To explore renewable energy within India's green financing landscape.

e To identify the various aspects of green finance in India.

Investments in Green by Top Financial Institutions in India

The pie chart illustrates the commitment levels made by various financial institutions towards renewable

energy investments. Here is the detailed interpretation of the data:

1. SBI (State Bank of India) has committed 20.20% towards renewable energy projects. This indicates
SBI's significant role in funding renewable energy initiatives, reflecting its commitment to
sustainable development.

2. IREDA (Indian Renewable Energy Development Agency) commits 13.70%. As a specialized
financial institution, IREDA's substantial investment in renewable energy is expected, given its
mandate to promote and finance clean energy projects.

3. Yes Bank contributes 12.60% to renewable energy funding. Yes Bank's involvement highlights its
dedication to green finance and sustainability.

4. Indus Bank has committed 10.90% towards renewable energy. This shows Indus Bank's growing
focus on environmentally friendly investments.

The diversified commitment from various financial institutions in India towards renewable energy. The

leading contributors are SBI and IREDA, but other banks like Yes Bank and Indus Bank also play

crucial roles. These commitments are crucial for the growth and sustainability of renewable energy
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projects in India. The involvement of multiple financial institutions indicates a robust and collaborative
effort in promoting green finance and supporting the country's transition towards renewable energy.

Green Finance Chart
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The above chart categorizes various aspects of green finance into several key sectors and sub-sectors,
highlighting the diverse areas where green financing can be applied to promote sustainability.

1. Clean Energy

Wind, Solar, Small Hydro, Tidal, Geothermal, Biomass Energy, Nuclear. These are various sources of
renewable energy. Green Energy Corridors, EV Charging Infrastructure, Transport Infrastructure, and
Facilities Infrastructure projects that support the distribution and use of clean energy. Clean Coal
Technologies Innovations aimed at reducing emissions from coal. Renovation and Modernization of
Thermal Power Technologies Upgrading existing technologies to be more efficient and less polluting.
Generation Equipment, R&D for Renewable Energy Equipment, and Energy Storage. Development and
deployment of technologies that facilitate clean energy production and storage.

2. Climate Adaptation

Disaster Monitoring and Emergency Response Systems, Flood Mitigation, Hygiene Emergency,
Epidemic Disaster Systems, and Infrastructure to manage and mitigate the impact of climate-related
emergencies. Forest Protection, Drought Management, Public Health Management, and Food Security
Initiatives aimed at preserving natural resources and ensuring public welfare. Manufacturing Devices,
Raw Material Manufacturing, Storage, and Distribution Creating and distributing materials and devices
to aid in climate adaptation. R&D in Climate Adaptation Research and development focused on creating
innovative solutions for adapting to climate change.

3. Sustainable Agriculture & Land Use

Ecological Protection, Biodiversity, and Forestry Development Practices aimed at conserving
ecosystems. No-till Farming, Organic Agriculture, Integrated Pest Control Sustainable agricultural
techniques. Precision Farming, Animal Husbandry, Agro-forestry Advanced farming methods that
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optimize resources and productivity. Conservation & Management of Wetlands Efforts to protect and
manage wetland ecosystems. Farming Equipment, Raw Materials, IT Development, and Services
Technology and materials that support sustainable agricultural practices.

4. Waste & Pollution Control

Water Waste Management, Air Pollution, Municipal Solid Waste, Soil Pollution Managing and reducing
waste and pollution in various forms. Tailings and Associated Mines, Industrial Solid Wastes Handling
industrial by-products and waste. Renewable Energy Waste Resource Utilizing waste to generate energy.
Electromechanical Products, Co-generation Technologies that aid in waste management and energy co-
generation. Environmentally Sustainable Products, Resource Efficient Packaging Products, and
packaging designed to be sustainable. Manufacturing Devices, R&D in Waste Management
Development of technologies to improve waste management and pollution control.

5. Water Use & Conservation

Water Conservation, Drinking Water Safety, Urban Water Conservation Ensuring safe and sustainable
water use. Wastewater Management, Wastewater-sludge as Fertilizer Recycling and reusing water waste.
Inputs and Manufacturing, Supply Chain, Raw Materials Manufacturing Creating efficient supply chains
and manufacturing processes that conserve water.

6. Energy Efficiency

Process Efficiency, Bulk Energy Services, Product/Process/Technology Improving the efficiency of
energy use in processes and products.

7. Green Buildings

New Buildings, Renovation, Upgrade, and Modernization Constructing and retrofitting buildings to be
more environmentally friendly.

8. Clean Transportation

Vehicles, Key Components Promoting the use of eco-friendly vehicles and components.

This chart provides a comprehensive overview of the various sectors and activities encompassed by
green finance. It highlights the interconnectedness of different areas, from clean energy production to
waste management, and from sustainable agriculture to green buildings. The integration of these
activities through green financing not only addresses environmental challenges but also promotes a
sustainable economy. The involvement of diverse stakeholders, including government, private sector,
and non-governmental organizations, is crucial for the success and expansion of green finance
initiatives.

Further Recommendations

The study underscores the importance of a stable policy framework for green finance (GF) to encourage
private sector investment also in sustainable development programs. Various tax exemptions and
subsidies should be offered to boost the domestic market for green bonds and to enhance the production
and sales of electric vehicles. With micro, small, and medium enterprises (MSMEs) contributing 45% of
India’s production, there's a significant opportunity to adopt energy-efficient technologies and renewable
energy sources. Strengthening the financial system is crucial for diversifying green financial
instruments, promoting investment, and mitigating investment risks and uncertainties. The government
and financial institutions should work to enhance green bond ratings and stimulate domestic demand
through investment incentives. Raising awareness among investors and consumers about GF is also
necessary. Efforts to improve the credit ratings of green bond issuers should be part of climate change
mitigation strategies.

Conclusion

To foster sustainable economic development, India must develop comprehensive green finance strategies
and products. With an estimated need for $4.5 trillion in infrastructure funding by 2040, it is essential to
align investments with sustainable goals. India has already made strides in green finance through the
efforts of the public sector, private sector, and government initiatives. However, the current level of
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investment in green finance is insufficient to achieve sustainable development goals. The Indian
government should establish a clear, long-term green investment strategy with a broad economic
perspective. Policies and regulations concerning green finance must be transparent and straightforward
to attract investors. Additionally, the implementation of green finance should be designed to appeal to
both local and international investors.

A significant challenge for GF in emerging markets is the lack of market transparency, which can distort
the market and create mistrust among investors. Other obstacles include low levels of human capital and
a scarcity of feasible green projects. Despite India's ambitious policies, incentives, and targets for green
growth, the lack of transparency deters financing institutions from investing in this sector. A
comprehensive financing strategy with diversified funding sources is needed to scale up the clean energy
industry. The environmental, social, and governance (ESG) sector must attract funds and investments,
along with appropriate negotiating strategies, to balance economic and environmental interests, open
markets, and remove trade barriers. Providing real-time, credible information to investors and the public
will help build trust and accountability.

Technological advances in solar and wind hybrid power generation can stabilize the grid. Government
policies should promote these hybrid systems in urban, rural, and remote areas, enhancing electricity
availability and productivity. Investment in hybrid technology for agriculture can reduce input costs
significantly. NETRA-NTPC, as a nodal center, can ensure the availability of trained technical labor for
future concentrated solar power (CSP) and hybrid technologies, creating a network of experts and
identifying research and development areas. The government aims to develop carbon pricing
mechanisms to increase energy efficiency in various industries, including small and medium enterprises.
Long-term initiatives include investments in public transport, a global feed-in tariff regime to promote
renewable energy, increased energy efficiency, the construction of a global IT highway, multilateral
disaster, and food security responses, human skills transfer programs, and reverse outsourcing to
leverage expertise from both developed and developing countries.

Future Research Directions

This study provides an overview of the development of green financing in India and suggests areas for
further research. Future studies could examine the impact of green financing on macroeconomic
variables, highlighting its importance for national growth. Developing a comprehensive index to analyze
the progress of GF in developing countries is also needed. This study can serve as a foundation for
formulating strategies for green economic recovery post-COVID-19. Additionally, the barriers and
enablers identified in the literature should be tested and validated within the Indian context to strategize
the growth of green finance in the country.
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