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 Green investment, which focuses on environmentally sustainable projects, has gained 

significant attention in recent years due to growing concerns about climate change, 

environmental degradation, and the need for sustainable development. India, one of the fastest-

growing economies globally, has made notable strides in green investments, particularly in 

renewable energy, sustainable infrastructure, and eco-friendly technologies. This paper 

explores the impact of green investment on India's economic development by analysing its 

contributions to GDP growth, job creation, technological advancements, and environmental 

sustainability. It also evaluates policy frameworks, financing mechanisms, and challenges faced by the 

Indian government and private sector in promoting green investment. The research concludes with 

recommendations for further integrating green investments into India's long-term development strategy. 
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1. INTRODUCTION 
 As one of the world’s largest and fastest-
growing economies, India is at a critical juncture in 
balancing economic growth and environmental 
sustainability. Historically, India’s growth has 
been accompanied by significant environmental 
costs, including rising pollution levels, 
deforestation, depletion of natural resources, and 
increased greenhouse gas emissions. With the 
looming threat of climate change and global 
environmental degradation, the need to transition 
to a more sustainable, low-carbon economy has 
never been more urgent. Green investments are 
increasingly viewed as a solution to this challenge. 

These are investments made in projects, 
technologies, or businesses that deliver 
environmental benefits alongside economic 
returns. The broad spectrum of green investment 
includes renewable energy (solar, wind, hydro), 
energy efficiency, sustainable infrastructure, water 
conservation, pollution control, and waste 
management. 
 India has set ambitious targets in the field 
of renewable energy and environmental 
sustainability, driven by its international 
commitments, such as the Paris Agreement on 
climate change. The country’s National Action Plan 
on Climate Change (NAPCC) and other key policy 
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initiatives aim to boost green investment and steer 
India toward sustainable development. This paper 
seeks to analyse the multifaceted impact of green 
investments on India’s economic development, 
focusing on GDP growth, job creation, 
technological advancements, environmental 
sustainability, policy frameworks, and future 
growth potential. 
 Green investment is a broad term that 
encompasses capital allocations into businesses or 
projects that generate positive environmental 
outcomes. These investments aim to: 
 Reduce the carbon footprint and mitigate 

the impacts of climate change. 
 Promote energy efficiency and sustainable 

use of natural resources. 
 Encourage the use of renewable resources 

(such as solar, wind, and hydropower). 

 Support sustainable infrastructure, 
including green buildings, smart grids, and 
eco-friendly transportation systems. 

 
 Green investments can come from a variety 
of sources, including public and private funds, 
institutional investors, development banks, and 
international organizations. In India, the 
government has played a significant role in 
promoting green investments through policy 
incentives, regulatory frameworks, and 
international collaborations. Green investment is 
closely linked to the concept of sustainable 
development which aims to meet present needs 
without compromising the ability of future 
generations to meet theirs. For India, green 
investment serves as a dual tool: it supports the 
country's economic aspirations while 
simultaneously addressing pressing 
environmental challenges. 

 
2. OBJECTIVES OF THE RESEARCH PAPER- 
 To describe the conceptual framework of 

green investment. 
 To analyse the impact of green investment 

on Indian economic developments. 
 To describe Policy Frameworks Supporting 

Green Investment in India. 
 To find out major Challenges in Expanding 

Green Investment. 
 
3. ANALYSIS AND CONCLUSION 
3.1. Impact of Green Investment on India’s 
Economic Development 
 Contribution to GDP Growth 
 Green investments have become an 
increasingly important driver of economic growth 
in India. With renewable energy and sustainable 
infrastructure being key sectors of focus, the 
contribution of green projects to India's GDP is  

 
expected to grow substantially in the coming 
decades. According to McKinsey, 2022, 3.5 - 6% of 
GDP Required in green investments until 2050 to 
decarbonise the Indian economy. Additionally, 
annual investments of about 2.5% of India’s GDP 
would be required until 2030 solely to address the 
infrastructure gap caused due to climate events. 
India does not officially measure Green GDP, but 
research suggests that in 2019 it was around Rs 
167 trillion, a 10% reduction from the 
conventional GDP of Rs 185.8 trillion for the same 
year. 
 
 Renewable Energy as a Catalyst for Growth

 India’s renewable energy sector, especially 
solar and wind energy, has witnessed 
exponential growth in recent years. The 
government's target to achieve 500 GW of 
renewable energy capacity by 2030 is a 



International Conference on the Role of Social Sciences & Humanities for a Sustainable Future - 2023 (Special Issue )     ISSN: 2583-7354    

                                                                                                                                                                                                      

© 2023                                                    Volume: 02 Issue: 11 | November -2023                                             Page 169 

testament to the nation’s commitment to 
sustainable development. Renewable energy 
projects not only contribute directly to GDP by 
generating electricity but also spur growth in 
related sectors, such as manufacturing, 
construction, and services. 
 For example, India's solar energy sector 
alone contributed around USD 11 billion to the 
economy in 2020, and this figure is expected to 
rise sharply with the continued expansion of  
 

solar infrastructure and the falling costs of 
solar panels and storage solutions. The 
establishment of solar parks, grid 
infrastructure, and rural electrification 
projects all feed into the broader economic 
engine. India's renewable energy capacity has 
seen rapid growth over the past decade. Below 
is the data for total installed renewable energy 
capacity (in GW) for selected years.  

 

Source: (Ministry of New and Renewable Energy (MNRE), projections for 2025 are based on 
national targets) 

 
 Sustainable Infrastructure and Green 

Buildings 
 Green investments in infrastructure, 
particularly in sustainable buildings, smart cities, 
and eco-friendly transportation systems, also 
contribute to India's GDP. Sustainable 
infrastructure projects improve energy efficiency, 
reduce waste, and enhance the overall 
productivity of the economy. India's Smart Cities 
Mission, which seeks to promote urban 
development that is environmentally sustainable 
and resource-efficient, has attracted significant 
investment and contributed to the modernization 
of the country's urban areas. 
 Green buildings, which incorporate energy-
efficient materials and sustainable design 
principles, are seeing rising demand in India. The 
growth of this sector contributes directly to 
economic output while reducing energy 
consumption and lowering operational costs for 
businesses and households. 
 
 Employment Generation through Green 

Investment 
 One of the most tangible benefits of green 
investment in India is its potential to create jobs 

across various sectors of the economy. Unlike 
traditional energy sectors, which often require 
fewer workers due to their capital-intensive 
nature, renewable energy projects, sustainable 
agriculture, and eco-friendly infrastructure 
development require significant labour inputs, 
particularly in rural areas. 
 Employment in Renewable Energy- The 
renewable energy sector has emerged as a major 
employer in India. According to the International 
Renewable Energy Agency (IRENA), the renewable 
energy industry employed over 719,000 people in 
India by 2020. The solar photovoltaic (PV) sector 
accounted for the largest share of jobs, with over 
50% of employment in this sector. This was 
followed by wind energy and bioenergy sectors. As 
the country accelerates its efforts to expand 
renewable energy capacity, these employment 
figures are projected to grow substantially. Solar 
energy projects, in particular, create jobs in 
various areas, including the manufacturing of solar 
panels, installation, operations and maintenance, 
and grid management. Furthermore, decentralized 
solar projects in rural areas offer opportunities for 
local communities to participate in the renewable 
energy supply chain, helping to alleviate poverty 
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and boost rural incomes. The renewable energy sector in India has generated a significant number of jobs. 
Below is the total employment in the renewable energy sector (in thousands). 
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Source: (International Renewable Energy Agency (IRENA)) 
 

 Job Creation in Green Infrastructure- Green 
infrastructure projects, including sustainable 
urban development and smart city initiatives, have 
also proven to be a significant source of 
employment. These projects require skilled and 
semi-skilled workers for the construction and 
maintenance of energy-efficient buildings, eco-
friendly transportation systems, and green spaces. 
Moreover, India’s electric vehicle (EV) industry is 
expected to generate millions of jobs by 2030. The 
government's push for electrification of public 
transport and private vehicles has led to a surge in 
demand for skilled workers in manufacturing, 
battery technology, charging infrastructure, and 
EV maintenance services. 
 Indirect Job Creation- Green investment 
also indirectly creates employment in industries 
that support the green economy. For example, the 
demand for sustainable construction materials, 
energy-efficient appliances, and clean energy 
technologies creates new business opportunities, 
stimulating job creation in the supply chain. In 
agriculture, the adoption of sustainable farming 
practices, water conservation technologies, and 
organic farming is expected to increase rural 
employment. 
 
 Technological Innovation and Development 
 Green investments are driving 
technological innovation in India, particularly in 
clean energy technologies, energy storage 
solutions, and smart grids. As India scales up its 
renewable energy ambitions, technological 

advancements will be crucial to overcoming 
challenges such as intermittency in solar and wind 
energy, grid integration, and energy storage. 
 Renewable Energy Technologies - India’s 
solar energy sector has seen significant 
technological advancements, with improvements 
in the efficiency of solar panels, reduction in costs, 
and the development of advanced solar storage 
solutions. India’s leadership in the International 
Solar Alliance (ISA) has positioned the country as 
a key player in solar technology innovation on the 
global stage. Wind energy technology has also 
advanced, with taller and more efficient turbines 
being developed to capture more energy from 
wind resources. These advancements, combined 
with government incentives and foreign direct 
investment, have led to a rapid scaling up of 
renewable energy capacity. 
 Energy Storage and Smart Grids- As 
renewable energy becomes a larger share of 
India's energy mix, energy storage technology and 
smart grid infrastructure are critical to managing 
the supply-demand balance. Battery storage 
technologies, particularly lithium-ion batteries, are 
being developed and deployed to store excess 
energy generated by solar and wind plants. India 
is also investing in smart grid technology that 
allows for real-time monitoring and optimization 
of electricity distribution, reducing transmission 
losses and ensuring efficient use of renewable 
energy. 
 Electric Vehicles (EVs) and Clean 
Transportation - India’s growing electric vehicle 
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(EV) industry is another area where green 
investments are driving technological innovation. 
The government has introduced several policies to 
promote the adoption of EVs, including the FAME 
(Faster Adoption and Manufacturing of Hybrid and 
Electric Vehicles) scheme. Technological 
advancements in EV battery technology, charging 
infrastructure, and vehicle design are being 
supported by both domestic and international 
investments. 
 
 Environmental Sustainability 
 Green investments are having a profound 
impact on environmental sustainability in India. 
By reducing dependency on fossil fuels and 
promoting the use of renewable resources, these 
investments are helping to mitigate the impacts of 
climate change and reduce pollution levels 
 

 Reducing Carbon Emissions- Renewable 
energy investments have led to a significant 
reduction in India’s carbon emissions. According 
to the Central Electricity Authority (CEA), 
renewable energy generation avoided the 
emission of over 27 million tons of CO2 in 2020. As 
India continues to increase its renewable capacity, 
these emissions reductions will grow the 
transition from coal-fired power plants to solar 
and wind energy has been the primary driver of 
emissions reductions. Solar energy, in particular, is 
playing a key role in reducing India's carbon 
footprint, as it has a much lower emissions profile 
compared to traditional energy sources. The 
growth of renewable energy in India has 
contributed significantly to the reduction of 
carbon emissions (in million tons of CO2 avoided 
annually). 

Source: (Central Electricity Authority (CEA)) 
 

 Conserving Natural Resources - Green 
investments in water conservation, afforestation, 
and sustainable agriculture are also contributing 
to the preservation of India’s natural resources. 
For instance, sustainable farming techniques such 
as precision agriculture, drip irrigation, and 
organic farming are being promoted to reduce 
water consumption and improve soil health. These 
practices not only enhance agricultural 
productivity but also contribute to long-term 
environmental sustainability. 
 Waste Management and Circular Economy- 
India is facing a waste management crisis, with 
urbanization and population growth leading to an 
increase in solid waste generation. Green 
investments in waste management technologies, 
such as waste-to-energy plants and recycling 

infrastructure, are addressing this issue by 
promoting a circular economy. The Indian 
government has launched the Swachh Bharat 
Mission to promote cleanliness and waste 
management across the country. Green 
investments in this sector are helping to reduce 
landfill use, promote recycling, and convert waste 
into energy. 
 
 Comparative Analysis with Other Countries 
 To better understand the potential of green 
investments in India, it is helpful to compare 
India’s progress with other countries that have 
made significant strides in sustainable 
development. 
 China, the world’s largest producer of 
renewable energy, has invested heavily in solar 
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and wind power. The country’s aggressive 
investment strategy has enabled it to achieve 
significant reductions in carbon emissions while 
maintaining strong economic growth. China’s 
green investment is driven by large state-owned 
enterprises and supported by substantial 
government subsidies and financial incentives. 
India can learn from China’s experience by scaling 
up public investments in renewable energy and 
creating a supportive policy environment for 
private sector participation. Both countries share 
similar challenges in terms of population growth, 
energy demand, and environmental degradation, 
making this comparison particularly relevant. 
 Germany is a global leader in green 
investment, particularly in the areas of renewable 
energy, energy efficiency, and electric mobility. 
The country’s Energies Wende (energy transition) 
policy has set ambitious targets for reducing 
greenhouse gas emissions and transitioning to 
renewable energy. Germany’s success is largely 
due to its strong policy framework, which includes 
feed-in tariffs, tax incentives, and subsidies for 
renewable energy projects. India can benefit from 
adopting similar policy instruments, particularly 
in the areas of energy storage, grid management, 
and electric vehicles. Germany’s experience also 
highlights the importance of fostering innovation 
through research and development (R&D) in green 
technologies. 
 The United States has made significant 
progress in green investment, particularly in the 
fields of wind and solar energy. Government 
initiatives such as tax credits, grants, and loan 
guarantees have helped stimulate private sector 
investment in clean energy technologies. The 
Biden administration’s climate policies are focused 
on achieving net-zero emissions by 2050, with a 
strong emphasis on green infrastructure, electric 
vehicles, and renewable energy. India can draw 
lessons from the U.S. in terms of leveraging public-
private partnerships (PPPs) to finance large-scale 
green infrastructure projects. The U.S. experience 
also underscores the importance of creating a 
stable and predictable regulatory environment to 
encourage long-term green investment. 
 
 
 
 

3.2. Policy Frameworks Supporting Green 
Investment in India 
 National Action Plan on Climate Change 
(NAPCC)- The National Action Plan on Climate 
Change (NAPCC), launched in 2008, serves as the 
backbone of India's climate strategy. It outlines 
eight missions that address climate adaptation and 
mitigation, focusing on renewable energy, energy 
efficiency, and sustainable agriculture. The 
National Solar Mission and National Mission for 
Enhanced Energy Efficiency have been key drivers 
of green investment in India. The NAPCC is closely 
aligned with India’s commitment to the Paris 
Agreement, which seeks to limit global warming to 
1.5°C. The plan sets ambitious targets for 
renewable energy generation, energy 
conservation, and carbon emissions reductions. 
 Accelerated Depreciation Benefits policy: 
This policy allows investors in renewable energy 
projects, particularly in wind and solar, to claim 
accelerated depreciation on their investments, 
reducing the tax burden. 
 Generation-Based Incentives (GBIs): GBIs 
provide incentives to renewable energy producers 
based on the amount of electricity they generate. 
This encourages higher production and efficiency 
in renewable energy projects. 
 Renewable Purchase Obligations (RPOs): 
Under RPOs, electricity distribution companies are 
required to source a certain percentage of their 
power from renewable sources. This policy has 
driven demand for renewable energy and spurred 
investment in the sector. 
 Public-Private Partnerships (PPPs) in 
Green Investment- Public-Private Partnerships 
(PPPs) have been instrumental in attracting 
private investment into green projects. The Indian 
government has facilitated PPPs in sectors such as 
solar parks, smart cities, and waste management. 
PPPs provide the necessary capital and technical 
expertise to scale up green projects and ensure 
their successful implementation. Public vs. Private 
Investment in Renewable Energy (2015–2025) 
dataset shows the share of public and private 
sector investment in renewable energy projects in 
India (in USD billions). 
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year Public sector investment 
(USD billion) 

Private sector investment 
(USD billion) 

2015 5.1 7.3 
2016 6.2 8.1 
2017 7.0 9.5 
2018 7.5 11.2 
2019 8.0 13.0 
2020 9.1 15.5 
2021 10.3 17.8 
2022 12.0 20.0 
2025* 15.0 30.0 

Source: (Ministry of Finance, Government of India.) 
 
 Foreign Direct Investment (FDI) Policies- 
India has liberalized its FDI policies to attract 
foreign capital into the renewable energy sector. 
Foreign Direct Investment (FDI) up to 100% is 
allowed under the automatic route for renewable 
energy projects, including solar, wind, hydro, and 
bioenergy. International investors have shown a 
keen interest in India’s green economy, with 
countries such as Japan, Germany, and the United 
States making significant investments in 
renewable energy and sustainable infrastructure. 
The establishment of the International Solar 
Alliance (ISA) has further strengthened India's 
position as a leader in renewable energy 
investment. 
 Green Bonds and Financing Mechanisms- 
Green bonds have emerged as a popular tool for 
financing green projects in India. These bonds are 
debt instruments used to raise capital specifically  

for environmentally sustainable projects. India has 
issued several green bonds through public and 
private entities, attracting both domestic and 
international investors. The Securities and 
Exchange Board of India (SEBI) has developed 
guidelines for green bond issuance, ensuring that 
the proceeds from these bonds are directed 
toward projects that deliver environmental 
benefits. Green bonds have been used to finance 
solar power plants, wind farms, and energy-
efficient buildings, among other projects. In 
addition to green bonds, the Indian government 
has launched several green finance initiatives, 
including the establishment of the National Green 
Fund to support environmentally sustainable 
projects. The issuance of green bonds in India has 
played a crucial role in financing renewable 
energy and sustainable projects. Below is the data 
for green bond issuance (in USD billions). 

 
Year 2015 2016 2017 2018 2019 2020 2021 2022 2025* 

Green Bond 

Issuance (USD 

Billion) 

1.1 2.0 4.2 6.0 7.5 10.2 12.4 15.0 25.0 

Source: (Securities and Exchange Board of India (SEBI)) 
 

3.3. Challenges in Expanding Green Investment 
 Despite the positive impact of green 
investment, several challenges remain in scaling 
up these efforts across India. 
 High Initial Capital Costs- One of the main 
barriers to expanding green investments is the 
high upfront cost associated with renewable 
energy projects and sustainable infrastructure. 
Solar panels, wind turbines, and energy storage 
systems require significant capital investments, 

which can be difficult to secure, especially for 
smaller companies and startups. The cost of 
financing for green projects is often higher than 
for traditional projects, as many financial 
institutions still view green investments as 
relatively risky due to technological uncertainty 
and long payback periods. As a result, access to 
affordable financing remains a critical challenge 
for green investors. 
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 Regulatory and Bureaucratic Hurdles- 
India's regulatory environment poses challenges 
to green investment. Land acquisition for 
renewable energy projects, for example, is a major 
bottleneck, particularly in densely populated 
states. Complicated and lengthy approval 
processes further delay the implementation of 
green projects, discouraging potential investors. 
Additionally, inconsistent policy implementation 
across states leads to regulatory uncertainty, 
making it difficult for businesses to plan long-term 
green investments. The lack of coordination 
between different government agencies also adds 
complexity to the regulatory landscape. 
 Infrastructure Deficiencies- India’s aging 
infrastructure presents another challenge to green 
investment. While renewable energy generation is 
growing rapidly, the country’s transmission and 
distribution networks are not yet fully capable of 
handling the intermittent nature of renewable 
energy sources such as wind and solar. Without 
significant investments in grid infrastructure, the 
integration of renewable energy into the national 
grid will remain challenging. This can lead to 
energy wastage and limit the potential for scaling 
up renewable energy generation. 
 Limited Availability of Skilled Workforce- 
India’s transition to a green economy requires a 
skilled workforce that is capable of developing, 
installing, and maintaining green technologies. 
However, there is currently a shortage of workers 
with the necessary skills to meet the demands of 
the renewable energy and green infrastructure 
sectors. To address this issue, India must invest in 
education and training programs that prepare 
workers for jobs in the green economy. The 
establishment of Green Skill Development Centres 
can play a critical role in bridging the skills gap 
and ensuring that the country has a workforce 
ready to support the green transition. 
 
4. CONCLUSION 
 Green investment plays a pivotal role in 
driving India's economic development while 
ensuring environmental sustainability. The 
renewable energy sector, in particular, has 
emerged as a key driver of GDP growth, job 
creation, and technological innovation. As India 
continues to expand its green investment 
portfolio, the country will be better positioned to 
meet its climate goals and transition to a low-

carbon economy. However, challenges remain in 
terms of financing, infrastructure, and regulatory 
hurdles. To fully realize the potential of green 
investments, India must strengthen its policy 
framework, promote public-private partnerships, 
and invest in education and skills development. By 
fostering a supportive environment for green 
investment, India can achieve long-term 
sustainable growth and cement its position as a 
global leader in green economy initiatives. 
 
5. SUGGESTIONS 
 Strengthening Policy Support- To further 
promote green investments, the Indian 
government must continue to strengthen its policy 
framework. This includes providing subsidies, tax 
breaks, and low-interest loans for green projects. 
Additionally, the government should streamline 
approval processes to reduce regulatory 
bottlenecks and ensure that green projects can be 
implemented efficiently. India should also 
consider establishing a National Green Investment 
Fund to support small and medium-sized 
enterprises (SMEs) in accessing affordable 
financing for green projects. 
 Expanding Public-Private Partnerships 
(PPPs)- Public-Private Partnerships (PPPs) offer a 
viable solution to overcoming the financing gap for 
green projects. The government should actively 
promote PPPs in areas such as solar parks, smart 
cities and electric vehicle infrastructure. These 
partnerships can provide the necessary capital and 
technical expertise to scale up green investments. 
Promoting Green Bonds- India’s green bond 
market has grown significantly in recent years, but 
there is still untapped potential. Expanding the 
green bond market to attract more institutional 
investors, particularly from abroad, can provide a 
steady source of funding for green projects. The 
government should also consider issuing 
sovereign green bonds to finance large-scale 
sustainable infrastructure projects. 
 Investing in Skills Development- India must 
invest in education and training programs to 
develop a skilled workforce capable of supporting 
the green transition. Establishing Green Skill 
Development Centres across the country will 
ensure that workers are equipped with the skills 
needed to participate in the green economy. This 
will not only create employment opportunities but 
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also help India achieve its sustainable 
development goals. 
 Enhancing Technological Innovation- 
Technological innovation is key to overcoming the 
challenges of renewable energy integration, 
energy storage, and clean transportation. The 
government should provide more funding for 
research and development (R&D) in green 
technologies, including advanced battery storage, 
smart grids, and electric mobility. Collaborating 
with international partners on joint R&D 
initiatives can accelerate the development of 
cutting-edge green technologies. 
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