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ABSTRACT

Green investment has become a major part of accelerating the transition to energy systems that are good for
the environment. This is especially true in countries that are still developing, like India. India has made
significant pledges to increase its renewable energy production, as it has one of the fastest-growing energy
markets in the world. This promise is in line with global climate goals, such as the Paris Agreement and
India's own aim of net-zero emissions. This study examines the effects of green investment on India's
renewable energy sector, emphasizing capacity expansion, policy efficacy, and long-term viability. The
primary objective of this research is to examine trends and patterns of green investment in India's renewable
energy sector. It also looks at how government rules, policies, and money mechanisms affect the flow of
investments. The study employs a mixed-method approach, integrating quantitative analysis of secondary
data with qualitative evaluations of policy papers and institutional reports. The Ministry of New and
Renewable Energy (MNRE), the Reserve Bank of India (RBI), the Securities and Exchange Board of India
(SEBI), and the Indian Renewable Energy Development Agency (IREDA) are just a few of the trustworthy
government and regulatory sources of data. This method gives a full picture of both the measured investment
trends and the policy factors that affect them. The results suggest that green investments are steadily going
up, especially in wind and solar power. Policy incentives, green bonds, and partnerships between the public
and private sectors are all helping this rise. The study also points out that there are still problems that make it
hard to get the best investments, such as policy uncertainties, financing risks, and infrastructural problems.
The study enhances current understanding by offering a comprehensive examination of the financial,
institutional, and policy dimensions of green investment in India. In conclusion, India has made significant
progress in attracting green investment, but it needs to make its rules more consistent, better manage risk,
and improve cooperation among institutions. To keep investment momentum going and meet long-term goals

for renewable energy and climate change, these initiatives are crucial.
Keywords: Green Investment, Renewable Energy, Sustainable Finance, Green Bonds, Energy Policy, India.
Introduction: Background of the Study

In the last few decades, green investing has become highly important. Countries all across the world seek to
find a way to safeguard the environment while still letting the economy develop. Putting money into

activities, technology, and infrastructure that are good for the environment is what green investment entails.
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This involves trying to lower greenhouse gas emissions, protect natural resources, and promote development
that is good for the environment. Sustainable finance is related to this principle. It takes into account
environmental, social, and governance (ESG) factors while making financial decisions. Green investment
and sustainable finance are two huge changes from traditional financing that focuses on short-term growth to

long-term planning that puts resilience first.

Green investment is becoming more essential in developing economies since energy demand is rising,
cities are growing quickly, and these economies are more vulnerable to climate change. India is one of the
fastest-growing major economies, but it has to deal with both getting energy and fixing the harm to the
environment. The renewable energy industry is now a big element of this work. It helps encourage equitable

economic growth and gives people a way to use less fossil fuel.

Over the past twenty years, India's renewable energy sector has grown a lot. Solar, wind, hydro, and
bioenergy resources are all part of this increase. Solar energy is now the biggest source of energy because of
decreased technology costs, big solar parks, and laws that help it grow. Wind energy is still significant,
especially in places with a lot of wind and on the shore. Hydropower is a dependable source of renewable
electricity, especially for base load and grid balancing. Bioenergy, which is smaller in scale, assists with
waste management, getting energy to remote areas, and generating power in a decentralized way. India's
energy mix has gotten stronger since there are more renewable energy sources. This has made the sector
more attractive to both domestic and foreign investors.

This change needs a lot of green investment. It helps pay for new technology, renewable energy
infrastructure, and improvements to the electricity grid. Investing in renewable energy projects has several
positive effects on the economy, including creating jobs, growing industries, and developing regions. They
also assist in fighting climate change. Green investment helps the bigger goal of divorcing economic
progress from environmental damage by lowering carbon emissions and promoting the use of clean energy.
The renewable energy sector has also become an important place for foreign direct investment and
institutional finance, which shows that people around the world are more confident in India’s green economic

path.

Green investment is important in India since it is linked to international climate accords and national
policy goals. India's Nationally Determined Contributions (NDCs) under the Paris Agreement focus on
increasing the share of energy from non-fossil sources, improving energy efficiency, and reducing emissions
per unit of GDP. These promises reflect a clear desire to move toward a low-carbon economy while also
taking into account developmental demands. Green investment is what makes these promises possible. It

converts policy aims into real infrastructure and measurable results.

India has set long-term net-zero targets in addition to its NDCs. This shows how important it is to

keep investing in clean technologies and renewable energy. To get to net-zero emissions, we need both

technology that is ready to go and a robust investment climate that can support enormous amounts of capital
over time. In this situation, green investment is very important because it fills the gap between the money

needed to reach policy goals and the money needed to do so.

The present study examines the interrelations among green finance, renewable energy advancement,
and climate policy in India. It examines the expansion and significance of green investment within the
renewable energy sector. The purpose is to make it evident how India's energy transformation is affected by
financial tools, regulatory structures, and sustainability goals. This framework sets the stage for looking at
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investment trends, how well policies work, and how green investment affects long-term economic growth

and climate resilience.
Research Objectives

1. To examine trends and patterns of green investment in India's renewable energy sector.
2. To look at how government rules and policies help bring in green investment.

3. To look at how green investments affect the growth of renewable energy capacity
Review of Literature

A lot more people in academia are talking about green investment and its role in the transition to renewable
energy because of the focus on climate change and sustainable development. Recent literature examines
green finance methodologies, policy frameworks, investment trends, and their impacts on various sectors.

People are also becoming more interested in developing economies like India.

OECD (2020) says that "green investment™ usually means money spent on projects and activities that
are good for the environment, such as cutting carbon emissions and promoting the use of resources in a way
that is good for the environment®. Experts say that green investment is necessary for sustainable finance
because it brings environmental and social issues into public finance institutions and capital markets (UNEP,
2021). Studies suggest that sustainable finance tools like green bonds, climate funds, and Investments linked
to ESG are very important for moving money away from sectors that pollute the air and toward clean
technology and renewable energy (Banga, 2019). Recent studies show that green Investment is not only good
for the environment, but it is also a good economic plan that makes the economy more stable in the long run,
minimizes risks associated with climate change, and encourages growth that includes everyone (Taghizadeh-
Hesary & Yoshino, 2020). This view of the economy and the environment together has made green

investment more important in national development plans.

There is a lot of proof from international research that green investment leads to more renewable
energy. IRENA (2022) says that countries with stable policies and well-developed green finance markets use
a lot more renewable energy. Eyraud et al. (2013) also say that public finance and instruments for reducing
risk are very important for getting private participation in renewable energy projects, especially in poor
countries. Research on emerging countries shows that policy stability, clear rules, and access to long-term
financing is an important factors that affect green investment flows (Polzin et al., 2019). These results

establish a global benchmark for assessing national experiences, including that of India.

More research in India is looking at how green investment affects the expansion of renewable energy.
Research indicates that India has emerged as a premier destination for renewable energy investment. This is
because of high-capacity goals, lower technological costs, and incentives from the government (MNRE,
2023). Bhatia and Agrawal (2021) say that solar and wind energy get the most money. Competitive bidding
and cooperation between the public and private sectors support this trend. Research also shows that green
bonds and institutional financing are becoming more important for funding renewable energy projects. The
green bond frameworks that SEBI oversees have made things clearer and increased investor trust, but there
are still problems with market depth and risk perception (Ghosh & Nanda, 2022). IREDA and other public
financial institutions are also very important for filling in the gaps in funding for big projects (RBI, 2022).

1 OECD (2020)
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Several studies look at how well government policies encourage green investment. There has been a
lot of talk about feed-in tariffs, renewable purchase requirements, viability gap finance, and fiscal incentives
as ways to minimize investment risks (Mukherjee, 2020). NITI Aayog (2022) says that linking national
climate goals to sector policies makes investors more confident and brings in more long-term funding?.
Researchers also point out obstacles that still make investing less efficient, including policy uncertainties,
regulatory delays, land acquisition hurdles, and grid integration problems (Sharma & Jain, 2021). These

structural problems show that policy and institutional changes need to be made in a coordinated way.
Research Gap

There are still some evident gaps in the research, even if it is growing. First, most contemporary research
examines financial trends and policy analysis in isolation, with minimal integration of both dimensions.
Second, there aren't many mixed-method studies that bring together quantitative investment data and
qualitative policy evaluation to give a whole picture of how green investments work. Third, there hasn't been
much attention paid to linking the results of green investments in India's renewable energy sector to broader
measures of sustainability and economic growth. This report seeks to deliver a comprehensive analysis of
green investment in India's renewable energy sector to overcome existing gaps. It will integrate financial

trends, policy assessment, and sustainability outcomes into a mixed-method research framework.
Research Methodology

This part talks about the research methodology, method, data sources, and analysis tools that were utilized to
look into green investment in India's renewable energy sector. The procedure is set up to make sure it is

accurate, clear, and satisfies the study's goals.
Research Design

The study employs a mixed-method research strategy that integrates quantitative and qualitative
methodologies to provide a comprehensive picture of green investment in India's renewable energy sector.
This approach is effective in contexts when financial trends, policy frameworks, and institutional elements
converge. The study aims to quantify the magnitude of green investment flows and the determinants affecting
them by integrating quantitative data analysis with policy interpretation.

This study employs a mixed-method approach that integrates both quantitative and qualitative methodologies
concurrently. The quantitative section looks at how green investment and renewable energy capacity have
changed over time, including trends, patterns, and growth paths. This gives us an unbiased way to track how
much money is coming in, how it's spread out among sectors, and how capacity is growing in fields like
solar, wind, hydro, and bioenergy. The qualitative section adds depth by looking at government initiatives,
policy papers, regulatory frameworks, and institutional reports that are relevant to green finance and the
growth of renewable energy. The study examines the impact of governmental incentives, regulatory
processes, and institutional support on investment decisions and market confidence through qualitative
content and thematic analysis. Using both methods together makes the results more reliable since it lets you

cross-check them and gets rid of the problems that come from only using one method.

2NITI Aayog (2022)
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Nature and Sources of Data

The research mostly utilizes secondary data meticulously selected for its dependability, relevance, and
appropriateness for policy formulation. Data has been collected from many government and regulatory
websites, official publications, and institutional databases pertinent to the research issue. The Ministry of
New and Renewable Energy (MNRE), the Reserve Bank of India (RBI), the Securities and Exchange Board
of India (SEBI), the Indian Renewable Energy Development Agency (IREDA), NITI Aayog, and other well-
known national and international organizations have published reports and datasets that are used as sources.
This research is particularly suited to utilizing government and institutional data, as these sources provide
validated insights into investment trends, policy initiatives, and sector performance. Using secondary data

also makes sure that the results are in line with current national statistics and policy evaluations.

Data Analysis Techniques

Descriptive statistics and trend analysis have been used to look for trends in green investment flows and the
expansion of renewable energy capacity in quantitative data. This entails juxtaposing several temporal
intervals and renewable energy sub-sectors. Thematic and content analysis techniques have been used to look
at qualitative data. These methods concentrate on policy objectives, regulatory frameworks, and institutional
functions. Important topics like policy efficacy, investment support, and risk management have been

examined in light of the study's goals.

Ethical Considerations and Limitations

Because the study only uses secondary data from official and publicly available sources, there are no ethical
problems with collecting primary data or working with people. But the study acknowledges constraints about
data availability, reporting delays, and variations in institutional data coverage. Cross-verifying various
sources wherever possible has helped to get around these problems.

Trends in Green Investment and Renewable Energy Capacity

The study demonstrates that green investment in India's renewable energy sector has been steadily rising over
the previous ten years, with a big jump from 2020 to 2025. According to official government data, India
added about 44.5 gigawatts (GW) of renewable energy capacity between 2025 and November. This brought
the overall amount of installed renewable energy to roughly 254 GW. This is more than a 20% increase over
last year, showing that there is a lot of investment in the sector. Solar energy was the main reason for the
expansion in capacity, accounting for the most new installations. Wind energy was the second most important
source, and hydropower and biofuels grew steadily but more slowly. The main reasons for the rise in solar
and wind investments are lowering technological costs, projects that are more likely to succeed, and

competitive bidding processes that have attracted both domestic and foreign investors.
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Table 1: Growth of Renewable Energy Capacity in India (2015-2025)

Year  Solar (GW) Wind (GW) Hydro (GW) Bioenergy (GW) Total Renewable Capacity (GW)

2015 4.0 25.1 45.0 8.0 82.1

2018 | 25.0 35.1 45.4 9.9 115.4
2020 | 39.2 38.6 46.0 10.3 134.1
2022 | 61.6 41.9 46.9 10.6 161.0
2024 | 82.6 44.7 47.0 10.8 185.1
2025* | 120.0 52.0 47.5 11.0 254.0

The data for 2025 is only temporary and goes up until November. This comprises reports from the Ministry
of New and Renewable Energy (MNRE) of the Government of India that show the physical advancement of
renewable energy over the years and annual reports. It also has numbers from the Central Electricity

Authority (CEA) and national renewable energy capacity data that were made public up to November 2 025.

Sectoral Distribution of Green Investment

When looking at the different sectors, solar photovoltaic projects get the most green investment. In fact, they
make up more than half of all recent investments in renewable energy. Wind energy projects still get a lot of
money, especially in places with a lot of resources and on the coast. However, growth has been slower.
Investments in hydropower are still low since it takes longer to get things done, there are environmental
problems, and there are regulatory problems. Bioenergy investments, on the other hand, mostly focus on
energy projects that are decentralized and in rural areas. The fact that investors are focusing on solar and
wind shows that they choose technologies that pay off quickly, have less risk, and have clearer legislative
support. This trend has helped India a lot in reaching its renewable energy goals, but it also shows that

policies need to be altered to encourage investment in a wider range of renewable sources.

Table 2: Sector-wise Distribution of Green Investment in Renewable Energy (2024-2025)

Renewable Share of Total Green Investment (%) Key Investment Drivers

Sector

Solar Energy 55-60% Competitive bidding, declining costs, solar
parks

Wind Energy 25-30% Repowering projects, offshore potential

Hydropower 8-10% Grid stability, base-load support

Bioenergy 5-7% Waste-to-energy, rural electrification

a collection of information about investment trends in the MNRE industry, the NITI Aayog energy forecast
publications, and policy briefs from national energy and finance institutes on renewable energy investment
patterns.
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Green Finance Instruments and Market Developments

A significant discovery of the study is the increasing significance of green finance instruments in funding
renewable energy initiatives. By the end of 2024, India had issued around USD 56 billion worth of green,
social, and sustainability-linked bonds. A substantial part of this was made up of green bonds. The issuing of
sovereign green bonds by the Government of India and green bonds by public financial institutions like
IREDA have been very important in making the domestic green finance market stronger. By making things
clearer, standardizing them, and linking them to environmental goals, these tools have helped investors feel
more confident. More and more institutional investors, such as banks, pension funds, and insurance firms, are
getting involved in green bond markets. This suggests that India's financial sector is becoming more open to

the ideas of sustainable finance.

Table 3: Green Finance Instruments Supporting Renewable Energy in India

Instrument Type Estimated Cumulative Value Major Issuers/ Institutions
(USD Billion)
Green Bonds 46.0 Government of India, IREDA, public

sector banks

Sustainability Bonds 6.5 Financial institutions, corporates
Green Loans & Credit | 3.4 Multilateral banks, DFIls

Lines

Total (GSS+) 55.9 -

Recent Investment Dynamics and Policy-Induced Challenges

Despite strong investment indicators, recent data show new challenges in turning approved investments into
actual operational capacity. During 2024 and 2025, a large number of sanctioned renewable energy projects,
estimated at over 40 GW, remained without confirmed power purchase agreements. This situation points to
demand-side issues, especially the reluctance of state distribution companies to commit to long-term
renewable energy purchases due to financial stress and tariff worries. As a result, policymakers have started
to move from supply-driven capacity targets to demand-focused procurement strategies. While this change
aims to improve project viability and grid integration, it has created short-term uncertainty for investors,
particularly in large-scale utility projects. These developments highlight how sensitive green investment
flows are to policy signals and market stability.
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Table 4: Key Statistical Indicators of Green Investment Impact

Indicator Value Implication

Renewable capacity added in 2025 ~44.5 High investment momentum
GW

Share of clean energy in power-sector investment | >80% Structural shift from fossil fuels

(2024)

Unsold approved renewable capacity >40 GW  Demand-side and PPA

challenges
Reduction in emissions intensity (trend) Declining  Progress toward climate goals

Investment Impact on Economic and Environmental Outcomes

The results suggest that investing in green technology has helped both the economy and the environment.
Investing in renewable energy has led to job creation, infrastructure development, and a wider range of
economic activities in the region. The rise in renewable capacity has greatly lowered the intensity of carbon
emissions, which helps India keep its climate goals. International energy assessments also show that more
than 80% of India's power industry investments in 2024 were in clean energy. This shows that investors are
moving away from fossil fuels and toward clean energy. This development shows that policy incentives,

regulatory changes, and help from international climate funds have worked.

Key Constraints Affecting Investment Mobilization

The data demonstrates that several barriers still make it hard to invest in green projects, even though things
are getting better overall. Some of these challenges are: not knowing what the state will do, problems with
transmission infrastructure, delays in getting land, and a small long-term finance market. Also, even though
the quantity of green bonds issued has gone up, the private sector is still only interested in a few big issuers.
These problems show that keeping investment going would require better grid infrastructure, coordinated
legislative changes, better ways to reduce risk, and more backing from institutions. Overall, the results
suggest that green investment is now a crucial part of India’'s transition to renewable energy. This is shown by
rapid capacity expansion, more use of sustainable finance mechanisms, and a stronger link to climate goals.
But recent investment trends also show that there are still structural and legislative issues that need to be
fixed in order to make sure that green finance flows smoothly and consistently in the renewable energy
sector.

Findings & Conclusion

The purpose of this study was to analyze the impact of green investment on India's renewable energy sector
by investigating financial trends, policies, and sustainability outcomes. The previous section's findings
provide significant insights into the impact of green investment on the expansion of renewable energy and
identify obstacles that hinder the success of these investments. This discussion analyzes these findings in
relation to existing literature and broader perspectives concerning green finance and sustainable
development. The results indicate that green investment has emerged as a significant catalyst for the

expansion of renewable energy in India, particularly within the solar and wind industries.
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This is in line with past research that says decreased technological costs and supporting legislation
make investors much more interested in renewable energy markets. Solar energy gets the most investment,
which shows that people favor projects that are quick to get up, have steady returns, and are backed by solid
policies. Previous studies have also shown that solar energy is the most cost-effective renewable technology
in developing countries since it can be scaled up and is cost-effective. The increasing share of renewable
energy in overall power sector investment backs up the premise that India's energy finance landscape is
changing. From a sustainable finance point of view, this trend means that investors are paying more attention

to environmental issues when making decisions.

The growth of green bonds and other tools for sustainable finance supports the premise that new ways
to make money are important for climate change. Green bonds have helped put long-term capital into
renewable energy infrastructure by making things more open, standardizing processes, and creating investor
trust. This means that less public funding is needed. But the results also show that there is a big difference
between getting money for a project and really doing it. There is a lot of approved but not yet installed
renewable energy capacity, which means that the supply has grown faster than the demand has been ready for
it. This finding is in line with research that stresses the importance of having the right institutional and
market capabilities to make the most of green investment. Investing money alone does not guarantee success;
it requires financially robust power purchase agreements, secure off-take arrangements, and a resilient grid

infrastructure.

The reluctance of state distribution companies to engage in long-term power purchase agreements
indicates underlying challenges, including financial constraints and inflexible tariffs, which have been
extensively analyzed in the literature about India's power sector reforms. Uncertainty over state policies also
seems to be a major element that affects how well investments work. National policies and climate
commitments are good news for investors, but disparities in how states carry them out might make these
messages less clear. This observation supports previous findings that emphasize the necessity for uniform
and coordinated policies across many governance levels to sustain private investment in renewable energy.
The recent shift toward demand-driven procurement may be viewed as a corrective policy measure; yet, it
could also induce short-term uncertainty that undermines investor confidence unless accompanied by clear

and consistent norms.

The study reveals that green investment has benefits beyond just lowering emissions when it comes to
economic development. Investing in renewable energy creates jobs, boosts regional growth, and makes
energy more secure. This supports the premise that fighting climate change and boosting the economy may
go hand in hand. This fits with ideas about green growth, which say that investments that are good for the
environment can help the economy stay stable in the long term. Still, the fact that investments are not evenly
spread among renewable sub-sectors makes us wonder about the diversity of technologies and the resilience
of systems. If not addressed with appropriate incentives, low investment in hydropower and biofuels might

make the grid less stable and make it harder for people in rural areas to acquire energy.

The constraints that have been found, like problems with transmission, land acquisition, and shallow long-
term financing markets, show how important institutional and infrastructure considerations are in

determining investment outcomes.

These findings are consistent with global literature indicating that emerging economies frequently
encounter obstacles to implementation, even with enhanced financial accessibility. In this context,

development finance institutions and blended finance methodologies are crucial for risk management and the
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attraction of private capital, particularly for projects necessitating substantial investment or extended
development periods. In general, the conversation shows that green investment in India's renewable energy
sector has done quite well in terms of numbers, but it still has problems with quality, such as efficiency,
balance, and sustainability. The findings suggest that future advancement will rely on the magnitude of
investment secured and the efficacy of policy alignment, market structuring, and institutional competencies.
Linking real-world data with what has already been written about the topic strengthens the idea that green

investment is vital, but not enough to make the energy transition strong and open to everyone.

This study examined the effects of green investment on India's renewable energy sector. It looked at
trends in investment, policy frameworks, financing instruments, and the results of capacity expansion. The
results suggest that green investment is now a big part of India's energy revolution. It has a big part to play in
the fast increase of renewable energy capacity, especially in wind and solar. The fact that green finance is still
going up suggests that investors are becoming more confident, thanks to good policies and India's
commitment to global climate targets. The study indicates that government programs, changes to rules, and
the use of green bonds and other mechanisms for sustainable finance have all helped to move money toward
renewable energy projects. Public financial institutions and development finance strategies have also made
the investment landscape better by lowering risks and making projects more likely to succeed. Because of
this, renewable energy has gotten more and more investment from the power sector. This shows that we are
moving away from energy systems that use fossil fuels. The report, on the other hand, says that green
investment has to deal with some structural and operational problems in order to be successful. Uncertainties
in demand, delays in power purchase agreements, constraints in transmission infrastructure, and variances in
how states implement policies are still making it hard to finish approved projects on schedule. These
problems illustrate that just putting more money into energy transitions won't work; institutions need to work
together, and markets need to be stable as well. In short, India has made a lot of progress in getting green
investment for renewable energy projects, but to accomplish long-term goals like sustainability and net-zero,

it will need consistent legislative backing, better financial innovation, and better ways to carry out projects.
Policy Recommendations & Suggestions

The study's findings led to the following policy and strategic suggestions to boost green investment in India's

renewable energy sector: Green.

1. Making policies more consistent and rules clearer- To keep investors' trust, policies need to be stable
over the long term, and rules need to be clear. Making sure that national and state renewable energy
regulations are in line can make projects less risky and easier to get loans for.

2. Improving mechanisms on the demand side. State distribution businesses' financial health can be
improved, and power purchase agreements can be made on time. This can assist in managing
demand-side risks and make investments go more smoothly.

3. Making green finance markets more stable. More individual and institutional investors may be
interested in green bonds, sustainability-linked loans, and blended finance solutions if they are made
available in more forms. It's especially crucial to get private businesses involved in things other than
public financial institutions.

4. Making the transmission and grid infrastructure better. To add more renewable energy generation and
decrease the danger of curtailment, it is important to put money into upgrading the system, building
energy storage, and increasing transmission capacity.

5. Encouraging diversification among different types of renewable energy. To entice people to invest in

hydropower, bioenergy, and emerging technologies like green hydrogen, there should be targeted
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incentives and steps taken to lower risks. This method will assist make sure that the mix of renewable
energy sources is balanced and strong.

6. Improving monitoring and impact assessment. Making solid frameworks for measuring the
environmental, economic, and social effects of green investments may make policies work better and
hold people accountable.

7. Future Research Directions. Additional research employing primary data, project-level analysis, and
cross-country comparisons can deepen the comprehension of green investment dynamics and

8. Facilitate evidence-based policies.
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