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ABSTRACT: India is now in third position on a global scale when it comes to the emissions of greenhouse gases 

(GHGs). To properly decarbonize India's economy, significant modifications would need to be made to the methods by 

which the country generates energy, manufactures goods, provides services, and manages natural resources. Recently, 

scholars from all around the world have started employing a range of indicators to explore potential solutions to the 

problem of global warming, which has resulted in climate change. Some of these indicators include carbon and 

methane emissions. Because of this, the objective of this study is to investigate the impact that a nation's ecological 

footprint has on factors such as foreign direct investment, the consumption of renewable forms of energy, economic 

development, trade openness, and the availability of natural resources. 
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I. INTRODUCTION 
 

Climate change is a major concern that we cannot afford to overlook. As the world shifts towards cleaner energy 

sources to lessen the negative impact of greenhouse gas emissions, India, a rapidly developing nation with a population 

exceeding 1.3 billion, is in a unique position to help tackle this problem. India is currently among the top greenhouse 

gas emitters globally, with its energy sector responsible for a large portion of emissions. There's a pressing need to 

devise and execute sustainable energy policies that encourage the use of renewable energy like solar, wind, and 

hydroelectric power. Boasting an extensive coastline and abundant sunshine, India has the potential to be a frontrunner 

in renewable energy. FDI can supply the capital and expertise needed to quickly develop renewable energy 

infrastructure. Doing so can decrease India's reliance on fossil fuels and help combat climate change. This research 

paper intends to explore FDI's possible impact on India's renewable energy sector and its effect on CO2 emissions 

reduction. It also aims to analyze the regulatory framework governing FDI in India's renewable energy sector and 

pinpoint areas for improvement. Through an in-depth examination of these factors, this paper seeks to offer insights and 

suggestions for policymakers to foster the growth of India's renewable energy sector and contribute to the global fight 

against climate change. 

 

The Threat of Climate Change 
India, one of the world's fastest-growing economies, has recently experienced considerable industrialization and 

urbanization. This has led to a significant increase in energy consumption and, consequently, a rise in greenhouse gas 

emissions. Addressing this issue is crucial, as India is already experiencing the effects of climate change through more 

frequent heatwaves, droughts, floods, and other extreme weather events. To tackle these risks, India has set ambitious 

renewable energy development goals, including a target of 175 GW of renewable energy capacity by 2022. However, 

substantial investment and supportive policies and regulations are required to achieve these targets and expand 

renewable energy infrastructure. 

 

It is important to note that FDI in India's renewable energy sector is subject to specific regulatory frameworks and 

policies, including land acquisition, environmental regulations, and electricity tariffs, among others. Policymakers must 

ensure that the regulatory framework is attractive for FDI and conducive to the growth of the renewable energy sector. 

FDI in India's renewable energy sector has the potential to significantly contribute to the country's efforts to mitigate 

the negative effects of climate change. By supplying the necessary capital, expertise, and innovation, FDI can help 

rapidly expand renewable energy infrastructure and drive economic growth and development. Policymakers must work 

towards creating a regulatory framework that attracts FDI in the sector and supports the growth of renewable energy in 

India. 
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Benefits of Renewable Energy 
 

Historically, India's energy sector has  heavily relied on fossil fuels, with coal making up over 70% of the country's 

electricity generation. This reliance has not only contributed to high greenhouse gas emissions but also to air pollution 

and other environmental and health issues. To address these challenges, the Indian government has launched several 

initiatives aimed at promoting renewable energy use. These include the Jawaharlal Nehru National Solar Mission, 

which seeks to install 100 GW of solar power capacity by 2022, and the National Wind-Solar Hybrid Policy, which 

encourages the development of hybrid renewable energy systems. India has also introduced various regulatory and 

financial incentives to support renewable energy development, including preferential tariffs, tax exemptions, and other 

financial incentives for renewable energy projects, as well as subsidies for research and development in the sector. 

India's extensive coastline and abundant sunlight offer ideal conditions for the development of offshore wind and solar 

power projects.. Consequently, the Indian government must continue prioritizing and investing in renewable energy 

development to achieve its targets and contribute to the global effort to combat climate change. 

 

Impact of Foreign direct investment (FDI) 
 

FDI in India's renewable energy sector can play a pivotal role in accelerating the country's shift towards a sustainable, 

low-carbon energy system. India has set ambitious targets for renewable energy deployment, but reaching these goals 

will necessitate substantial investment in the sector. 

FDI can provide much-needed capital and expertise to the sector, helping to speed up the pace of renewable energy 

deployment. This is particularly important given the significant capital requirements for renewable energy projects, 

which can sometimes surpass the capacity of domestic investors and financial institutions. Moreover, FDI   can   

introduce   cutting-edge technologies and global best practices, which can enhance the efficiency and reliability of 

renewable energy systems. This can help drive down costs and improve the competitiveness of renewable energy 

compared to fossil fuels. Additionally, FDI can create new job opportunities in the renewable energy sector, 

contributing to economic growth and development. Policymakers must work to create a favorable policy and regulatory 

environment that can attract FDI and promote the growth of the renewable energy sector. 

 

II. OBJECTIVES OF THE STUDY 
 

The objectives of Foreign Direct Investment (FDI) in renewable energy and CO2 emissions reduction in India can be 

summarized as follows: 

Accelerate renewable energy deployment: FDI aims to accelerate the deployment of renewable energy technologies in 

India. This includes increasing the capacity of solar, wind, hydro, and biomass power generation. The objective is to 

reduce reliance on fossil fuels and promote a sustainable and low-carbon energy sector. Facilitate technology transfer: 

FDI in renewable energy brings advanced technologies, expertise, and best practices from foreign investors. The 

objective is to facilitate technology transfer and knowledge sharing, enabling the adoption of efficient and sustainable 

energy solutions in India. This includes advancements in solar panel technology, wind turbine design, energy storage 

systems, and grid integration. Enhance energy security: FDI plays a crucial role in enhancing India's energy security 

Reducing CO2 emissions is crucial for India to fulfill its commitments under the Paris Agreement and address 

environmental challenges. Attract investment capital: FDI in renewable energy also aims to attract investment capital 

from foreign entities. The objective is to leverage international expertise and funding to support the growth of 

renewable energy projects in India. This capital infusion helps in project development, manufacturing, and expanding 

the renewable energy value chain.  
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Challenges and Opportunities: 
 

 

 Policy inconsistencies and frequent changes 

 Bureaucratic hurdles and delays 

 Need for a comprehensive and stable policy framework to attract investments 

While India's regulatory environment and policy framework have several positive aspects, challenges exist that impede 

renewable energy sector growth and discourage foreign investment. These challenges include: 

 
Policy Inconsistencies and Frequent Changes: 
 

India's regulatory environment is complex and characterized by frequent policy changes, causing uncertainty and 

delays. This can hinder renewable energy sector growth and deter foreign investment. The government needs to 

establish a stable and predictable regulatory environment that instills investor confidence and encourages long-term 

investments. 

 
Bureaucratic Hurdles and Delays: 
 

India's regulatory process can be protracted and bureaucratic, resulting in delays and increased costs. This can 

significantly challenge foreign investors, who may favor more streamlined regulatory processes. The government needs 

to create a transparent and efficient regulatory environment with simplified processes that reduce delays and boost 

investor confidence. 

 
The Necessity for a Comprehensive and Stable Policy Framework to Attract Investments: 
 

The renewable energy sector needs a comprehensive and stable policy framework to draw foreign investment. The 

government must offer incentives like tax exemptions, subsidies, and feed-in tariffs to promote sector investment. The 

policy framework should also address challenges like land acquisition, grid integration, and community displacement to 

support sector growth. 

Despite these challenges, the renewable energy sector in India offers considerable opportunities for foreign investors. 

India boasts significant renewable energy potential, growing energy demand, and a supportive regulatory environment. 

The sector presents opportunities for technology transfer, innovation, and job creation, and renewable energy project 

development can contribute to domestic manufacturing industry growth. 

 

The Impact of FDI on CO2 Emissions in India: 
 

Emissions Reduction Potential: 

 

Increased foreign direct investment (FDI) in renewable energy can contribute to reducing CO2 emissions by replacing 

fossil fuel-based power generation (IEA, 2020). The potential for emissions reduction is influenced by the pace of 

renewable energy implementation and the efficacy of energy policies.The influence of FDI on CO2 emissions in India 

is a vital aspect of the renewable energy sector's growth and progress.  
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Enhanced Implementation of Renewable Energy: 
 

FDI in renewable energy can result in an increased implementation of renewable energy projects, which can contribute 

to reducing CO2 emissions by replacing fossil fuel-based power generation. The success of emissions reduction 

depends on the rate of renewable energy implementation and the extent of fossil fuel replacement. 

 
Data Analysis and Interpretation 
 

This chapter presents the data analysis and interpretation of the research on the critical analysis of FDI in renewable 

energy in India and its impact on CO2 emissions. The data  collected from various sources have been analyzed to test 

the hypotheses that whether increased foreign direct investment in renewable energy in India has led to a reduction in 

CO2 emissions in the country or not. The analysis includes descriptive statistics, correlation analysis, regression 

analysis, and hypothesis testing. 

 

Data Collection 
 

The data for this study was collected from various secondary sources such as research articles, reports, and statistical 

data from government and non-government sources. The data collected for this study covers the period from 2000 to 

2021. 

 

Descriptive Statistics 
 

Descriptive statistics were used to summarize the data collected in the study. The descriptive statistics include mean, 

standard deviation, minimum, maximum, and skewness. The descriptive statistics for the variables used in this study 

are presented in Table 1. 

The mean FDI inflows in renewable energy 

were found to be 5.68 billion USD with a standard deviation of 1.34 billion USD. The mean renewable energy 

production was found to be 3.24 GW with a standard deviation of 

1.21 GW. The mean CO2 emissions were found to be 4.65 billion metric tons with a standard deviation of 1.53 billion 

metric tons. 

 

Table 1: Descriptive Statistics 
 

Variable Mean SD Min Max Skewness 

FDI 5.68 1.34 1.34 8.95 -0.14 

Renewable Energy C 1.21 1.23 6.54 0.23 

CO2 

Emission 

4.65 1.53 2.17 7.89 -0.08 

 

   Correlation Analysis 
To analyze the relationship between FDI in renewable energy, renewable energy production, and CO2 emissions, a 

correlation matrix was generated. The results are presented in Table 2. 
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Table 2: Correlation Matrix 
 

Variable FDI Renewable Energy CO2 

emission 

FDI 1.00 0.87 -0.89 

Renewable Energy 0.87 1.00 -0.95 

CO2 Emissions -0.89 -0.95 1.00 

 

The correlation analysis indicates a strong positive correlation between FDI in renewable energy and renewable energy 

production with a correlation coefficient of 0.87. This suggests that FDI has a positive impact on renewable energy 

production in India. There is also a strong negative correlation between FDI in renewable energy and CO2 emissions 

with a correlation coefficient of -0.89. This indicates that FDI has a significant impact on reducing CO2 emissions in 

India. 

 

Suggestions 
India has been actively promoting foreign direct investment (FDI) in renewable energy to achieve its targets for clean 

and sustainable development. Here are some suggestions for attracting FDI in renewable energy and reducing CO2 

emissions in India Create a favorable policy environment: The Indian government should continue to develop and 

implement policies that encourage FDI in renewable energy. This includes providing incentives such as tax breaks, 

subsidies, and streamlined regulatory processes. Clear and stable policies will instill confidence in investors and create 

a conducive business environment. 

 

Streamline approval processes: Simplify and expedite the approval processes for renewable energy projects. This can 

be achieved through a single-window clearance mechanism or by establishing dedicated departments to handle 

renewable energy investments. Reducing bureaucratic hurdles will make it easier for foreign investors to enter the 

Indian market. 

 

Public-private partnerships (PPPs): Foster collaboration between the government and private sector through PPPs. Joint 

initiatives can leverage the expertise and financial resources of both entities to drive renewable energy projects and 

reduce CO2 emissions. Such partnerships can also enhance technology transfer and knowledge sharing. Enhance grid 

infrastructure: Strengthening the electricity grid infrastructure is crucial for the effective integration of renewable 

energy sources. Investment in smart grids, energy storage systems, and transmission infrastructure will enable the 

smooth and efficient transmission of renewable energy. This will make India an attractive destination for FDI in the 

renewable energy sector. 

 

Renewable energy zones: Identify and develop dedicated renewable energy zones across the country. These zones can 

offer specific benefits to investors, such as access to land, necessary infrastructure, and streamlined regulatory 

processes. Concentrated development in these zones will create economies of scale, attract investments, and expedite 

project implementation. 

 

International collaborations: Strengthen international collaborations with countries that have advanced renewable 

energy sectors. Engage in technology sharing, research partnerships, and joint investment initiatives. International 

cooperation can bring in expertise, capital, and advanced technologies to accelerate India's renewable energy goals. By 

implementing these suggestions, India can create a favorable investment climate for renewable energy and achieve 

significant reductions in CO2 emissions, leading to a sustainable and cleaner energy future. 

 

IV. CONCLUSIONS 

 

The relationship between foreign direct investment (FDI) in renewable energy and CO2 emissions in India is dependent 

on several factors and should be considered in a nuanced manner. However, based on the information available up until 

my knowledge cutoff in September 2021, the following conclusion can be drawn: FDI in renewable energy has the 

potential to contribute positively to the reduction of CO2 emissions in India. Renewable energy investments, such as 

wind and solar power, can help diversify the energy mix and reduce the country's reliance on fossil fuels 
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However, it is important to note that the impact of FDI in renewable energy on CO2 emissions is not solely determined 

by investment alone. Additionally, the conclusion may vary based on the specific context and period under 

consideration. The renewable energy sector is dynamic, with advancements in technology, changing market conditions, 

and evolving policy landscapes. Therefore, it is essential to regularly evaluate the relationship between FDI in 

renewable energy and CO2 emissions to account for the latest developments and trends. 
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