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Abstract: India's transition towards renewable energy has positioned solar power as a key component of its sustainable 

development and energy strategy. This study examines the economic impacts of solar energy development in India, with 

particular emphasis on Rajasthan as a case study. The study analyses the growth of solar energy capacity, employment 

generation, investment, energy security, electricity costs, rural electrification, and women's empowerment. It also examines 

major government initiatives, including the National Solar Mission, Solar Parks Scheme, PM-KUSUM, and the Renewable 

Energy Policy 2023. The findings indicate that the expansion of solar energy has generated substantial employment 

opportunities, attracted significant investments, improved energy access, reduced dependence on imported fossil fuels, and 

contributed to lower electricity costs. Rajasthan has emerged as a leading state due to its abundant solar resources, large-

scale projects such as Bhadla Solar Park, and supportive policy framework. However, the sector continues to face challenges 

related to high initial capital costs, grid integration, energy storage, and land acquisition. The study concludes that sustained 

investment, technological advancement, innovative financing mechanisms, and effective policy support are essential for 

maximizing the economic and social benefits of solar energy and achieving India's renewable energy targets.  
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I. INTRODUCTION 

 

India's energy landscape is undergoing significant 
transformation, driven by a rapidly growing population and 

increasing economic demands. As the third-largest energy 

consumer globally, India faces the dual challenge of meeting 

its rising energy needs while addressing environmental 

concerns. The country is aiming for net-zero emissions by 

2070, with a target to increase renewable energy sources to 

50% of its total energy mix by 2030. This shift towards 

sustainable energy solutions is crucial for reducing carbon 

emissions and mitigating climate change. 

 

Solar energy has emerged as a viable alternative to 

fossil fuels, offering numerous benefits, including reduced 
greenhouse gas emissions, lower electricity costs, and 

enhanced energy security. With India's abundant sunlight and 

advancements in solar technology, the potential for solar 

power is immense. The government's supportive policies and 

incentives further bolster the sector's growth, making solar 

energy a key component of India's energy strategy. 

 

The objectives of this research paper are to explore the 

economic impacts of solar energy development in India, 

analyze historical and current trends in solar capacity, and 

assess the effectiveness of key policies and initiatives that 
have shaped the industry. 

 

 Background on Solar Energy in India 

Historical Context of Solar Energy Development in 

India India's journey towards solar energy began in earnest 

with the launch of the National Solar Mission in 2010, which 

aimed to establish India as a global leader in solar power. The 

mission set an initial target of 20 GW of solar power capacity 
by 2022, which was later expanded to 100 GW due to rapid 

advancements in technology and decreasing costs. 

 

 Key Policies and Initiatives 

The Indian government has implemented several 

policies to promote solar energy development: 

 

 National Solar Mission: Launched as part of the National 

Action Plan on Climate Change (NAPCC), it aims to 

increase solar power generation through incentives and 

subsidies. 

 Solar Parks Scheme: This initiative facilitates the 

establishment of large-scale solar parks across various 

states, streamlining land acquisition and infrastructure 

development. 

 PM KUSUM Scheme: Launched in 2019, this program 

promotes the installation of solar pumps for farmers and 

encourages grid-connected solar power generation.  

 

 Current Status of Solar Energy Capacity and Growth 

Trends 

As of early 2025, India has made remarkable progress 

in expanding its solar capacity. The country ranks third 
globally in installed solar capacity, with over 92.12 GW 

operational as of March 2025. The renewable energy sector 

has been growing at an annual rate of approximately 15.4% 

from 2016 to 2023, contributing significantly to India's 

overall renewable energy capacity of around 203.18 GW. 
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The government aims to achieve a total non-fossil fuel 
capacity of 500 GW by 2030, with solar power playing a 

crucial role in this transition. The increasing efficiency of 

solar technologies and decreasing costs have made solar 

installations more accessible for both residential and 

commercial users. Additionally, initiatives like rooftop solar 

installations have gained traction, especially in urban areas 

where space constraints are less significant. 

 

In summary, India's commitment to developing its solar 

energy sector reflects its broader goals for sustainable 

development and climate action. The combination of 
supportive policies, technological advancements, and 

growing public awareness positions India as a leader in the 

global renewable energy landscape. 

 

 

II. ECONOMIC IMPACTS OF SOLAR ENERGY 

DEVELOPMENT 

 

 Job Creation 

The solar energy sector has become a significant driver 

of employment in India, contributing to both direct and 

indirect job creation across various skill levels. 
 

 Overview of Employment Opportunities: The solar 
industry encompasses jobs in manufacturing, installation, 

maintenance, project management, and research and 

development. This sector has seen a surge in demand for 

skilled technicians, engineers, and project managers as 

solar installations increase. 

 Statistics on Job Creation: 

 In 2022, the renewable energy sector created 

approximately 988,000 jobs, with solar photovoltaic (PV) 

systems accounting for about 282,000 jobs. 

 By 2023, this number rose to around 1.02 million jobs, 

with solar PV jobs reaching approximately 238,000, 
marking an 18% increase from the previous year. 

 The International Renewable Energy Agency (IRENA) 

estimates that India could create about 3.4 million jobs by 

achieving its target of installing 238 GW of solar capacity 

by 2030. 

 Case Studies Highlighting Successful Solar Projects: The 

Rewa Ultra Mega Solar Park in Madhya Pradesh is one of 

the largest solar parks in India and has created thousands 

of jobs during its construction and operation phases. It 

serves as a model for large-scale solar projects enhancing 

local employment opportunities. 

Table 1 Job Creation in the Solar Energy Sector in India 

Year Total 

Renewa

bl e Jobs 

Solar 

PV 

Jobs 

Gro

w th 

Rate 

(%) 

Job Types (e.g., 

Manufacturing, 

Installation, 

Maintenance) 

Averag

e 

Salary 

(₹) 

Key 

Projects 

Contribu

ti ng to 

Job 

Creation 

Regional 

Distribut

io n (%) 

Gender 

Represent

ati on (%) 

Skill Level 

Required 

2020 9,00,000 2,50,00

0 

- Manufacturing: 

100,000 

Installation: 

120,000 

Maintenance: 
30,000 

3,00,00

0 

Kurnool 

Ultra 

Mega 

Solar 

Park 

North: 

30% 

South: 

40% 

West: 
20% 

East: 10% 

Male: 80% 

Female: 

20% 

Skilled: 60% 

Unskilled: 

40% 

2021 9,50,000 2,60,00

0 

5.6% Manufacturing: 

110,000 

Installation: 

130,000 

Maintenance: 

20,000 

3,20,00

0 

Bhadla 

Solar 

Park 

North: 

28% 

South: 

42% 

West: 

22% 

East: 8% 

Male: 78% 

Female: 

22% 

Skilled: 65% 

Unskilled: 

35% 

2022 9,88,000 2,82,00

0 

4.0% Manufacturing: 

115,000 

Installation: 

135,000 
Maintenance: 

32,000 

3,40,00

0 

Rewa 

Ultra 

Mega 

Solar 
Park 

North: 

27% 

South: 

44% 
West: 

21% 

East: 8% 

Male: 75% 

Female: 

25% 

Skilled: 70% 

Unskilled: 

30% 

2023 10,20,00

0 

2,38,00

0 

3.2% Manufacturing: 

120,000 

Installation: 

140,000 

Maintenance: 

25,000 

3,50,00

0 

Pavagada 

Solar 

Park 

North: 

25% 

South: 

45% 

West: 

20% 

East: 10% 

Male: 73% 

Female: 

27% 

Skilled: 75% 

Unskilled: 

25% 
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2030 

(Projecte
d) 

15,00,00

0 

4,00,00

0 

47% Manufacturing:20

0, 000 
Installation:180,0

00 

Maintenance:50,0

00 

4,00,00

0 

Various 

large-
scale 

solar 

parks 

North:20

% 
South:50

% 

West:20

% 

East:10% 

Male:70% 

Female:30
% 

Skilled:80% 

Unskilled:20
% 

 

 Parameters Explained 

 

 Total Renewable Jobs: The total number of jobs created 

across all renewable energy sectors in India. 

 Solar PV Jobs: The number of jobs specifically related to 

solar photovoltaic systems. 

 Growth Rate (%): The percentage increase in jobs from 

the previous year. 

 Job Types: Breakdown of job categories within the solar 

sector: 

 Manufacturing: Jobs related to the production of solar 

panels and components. 

 Installation: Jobs associated with the setup and installation 

of solar systems. 

 Maintenance: Jobs focused on the upkeep and repair of 

solar installations. 

 Average Salary (₹): The average annual salary for workers 
in the solar sector. 

 Key Projects Contributing to Job Creation: Notable solar 

projects that have significantly contributed to employment 

in the sector. 

 Regional Distribution (%): 

 Indicates the geographic distribution of jobs across 

different regions in India. The South has a higher 

percentage due to its favorable climate and existing solar 

infrastructure. 

 Gender Representation (%): 

 Shows the percentage of male and female workers in the 
solar sector. The increasing trend of female participation 

reflects ongoing efforts to promote gender diversity in 

renewable energy jobs. 

 Skill Level Required: 

 Breaks down the workforce into skilled and unskilled 

labor. The growing need for skilled workers highlights the 

importance of training programs and educational 

initiatives to meet industry demands. 

 

 Insights 

 

 The solar sector has shown consistent growth in job 

creation over the years. 

 While there was a slight decrease in solar PV jobs from 

2022 to 2023 due to market fluctuations and project 

completion phases, overall job growth remains positive. 

 Projections for 2030 indicate a substantial increase in job 

opportunities as India aims to reach its ambitious 

renewable energy targets. 

 The solar sector is projected to create a diverse range of 

job opportunities across various regions in India by 2030, 

with a notable increase in skilled labor requirements. 

 Gender representation is improving gradually as more 

initiatives focus on empowering women in the renewable 

energy sector. 

 The regional distribution indicates that states with 

established solar parks are leading in job creation; 

however, there are opportunities for growth in less 

developed regions. 
 

 Energy Security and Independence 

Solar energy contributes significantly to India's energy 

security and reduces dependence on imported fossil fuels. 

 

 Reduction in Dependence on Imported Fossil Fuels: As 

India increases its solar capacity, it diminishes reliance on 

coal and oil imports. This shift is critical given that India 

imports about 85% of its crude oil needs. 

 Economic Benefits of Increased Energy Independence: 

By harnessing domestic solar resources, India can 
stabilize its energy prices and reduce vulnerability to 

global oil price fluctuations. 

 Data on Foreign Exchange Savings: The transition to solar 

energy can lead to substantial foreign exchange savings. 

For instance, if India achieves its target of 500 GW of 

renewable energy by 2030, it could save approximately 

$20 billion annually in fuel imports3. 

 

 Attracting Investments 

The solar sector has attracted significant investments 

due to favorable government policies and market conditions. 

 

 Analysis of Investment Trends: In recent years, 

investment in India's renewable energy sector has surged. 

In FY2022 alone, investments reached approximately $10 

billion, with solar energy attracting a substantial portion. 

 Role of Government Policies: Initiatives like the 

Production Linked Incentive (PLI) scheme for solar PV 

modules have incentivized domestic manufacturing and 

attracted foreign investments. The government's 

commitment to achieving ambitious renewable targets has 

also bolstered investor confidence. 

 Examples of Major Investments Companies like Adani 
Green Energy and Tata Power have made significant 

investments in large-scale solar projects, contributing to 

job creation and local economic development. 

 

 Reduction in Energy Costs 

The adoption of solar energy has led to a notable 

reduction in electricity costs for consumers and businesses. 

 

 Impact on Electricity Prices: The cost of solar power has 

dropped dramatically over the past decade. As of 2023, 

the average cost of solar power generation is around ₹2.50 
per kWh, making it one of the cheapest sources of 
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electricity in India. 

 Comparative Analysis of Energy Costs Before and After 

Solar Adoption: Prior to widespread solar adoption 

(around 2010), electricity costs were significantly higher 

due to reliance on fossil fuels. 

 Post-solar adoption, many states have reported reductions 

in tariffs; for example, Rajasthan's tariff for solar power 

fell from ₹7 per kWh in 2010 to ₹2.55 per kWh in recent 

auctions. 

 Long-term Economic Benefits for Households and 

Industries: Households adopting rooftop solar systems can 

save up to ₹30,000 annually on electricity bills. 

 Industries benefit from reduced operational costs due to 

lower electricity expenses, enhancing competitiveness. 

 

The economic impacts of solar energy development in 

India are profound and multifaceted. From job creation and 

enhanced energy security to attracting investments and 

reducing costs for consumers and businesses, the benefits are 

substantial. As India continues to expand its solar capacity, 

the positive economic implications will likely grow even 

further, contributing significantly to sustainable development 

goals. 
 

III. SOCIAL IMPACTS OF SOLAR ENERGY 

DEVELOPMENT 

 

 Electrification of Rural Areas 

Solar energy plays a crucial role in improving access to 

electricity in remote regions of India, where traditional grid 

infrastructure is often lacking or unreliable. 

 

 Role of Solar Energy in Improving Access: 

Approximately 300 million people in India still lack 

access to electricity, primarily in rural areas. Solar energy 
provides a sustainable solution by offering decentralized 

power generation through solar home systems and mini-

grids, which can be deployed quickly and cost-effectively. 

 Case Studies Demonstrating Improvements in Quality of 

Life: 

 Rajasthan's Solar Standalone Systems: In the financial 

year 2016-17, 91 villages in Rajasthan were electrified 

using solar standalone systems, benefiting over 6,200 

households with 100 W solar home-lighting systems. This 

initiative has significantly improved the quality of life for 

residents by providing reliable lighting for homes and 
businesses. 

 Kerala’s Soura Program: This initiative promotes solar 

rooftop installations, leading to increased electricity 

access for rural households. The program has helped 

reduce dependence on kerosene lamps and improved 

educational opportunities for children who can now study 

after dark. 

 Current Electrification Status: As of December 2023, 

approximately 86% of rural households have access to 

electricity; however, many experience frequent outages 

and unreliable supply, highlighting the need for 
sustainable solutions like solar energy to bridge the gap 

effectively. 

 

 Empowerment of Women 
The solar energy sector has created numerous 

opportunities for women, contributing to their empowerment 

and enhancing their roles within their communities. 

 

 Opportunities Created for Women: Various training 

programs have been initiated to equip women with skills 

in solar technology installation and maintenance. For 

example, organizations like Barefoot College train 

women from rural areas to become solar engineers, 

enabling them to install and maintain solar panels in their 

communities. 

 The PM-KUSUM Scheme also encourages women's 

participation by promoting solar irrigation pumps that 

reduce the labor burden on women farmers. 

 Social Benefits Resulting from Women's Involvement: 

Women involved in solar projects have reported increased 

confidence and decision-making power within their 

households and communities. Their participation leads to 

greater economic independence, as they can earn a 

livelihood through jobs created in the solar sector. 

 The reduction of drudgery associated with traditional 

cooking methods (e.g., collecting firewood) has improved 
health outcomes for women and girls by minimizing 

exposure to indoor air pollution from traditional cooking 

fuels. 

 

The social impacts of solar energy development in India 

are profound, particularly in rural electrification and women's 

empowerment. By providing reliable electricity access and 

creating job opportunities for women, solar energy not only 

enhances quality of life but also fosters community 

development and gender equality. As India continues its 

transition towards renewable energy, these social benefits 

will play an essential role in achieving sustainable 
development goals. 

 

 Challenges Facing Solar Energy Development 

The expansion of solar energy in India is hindered by 

several significant challenges that must be addressed to 

achieve the country's ambitious renewable energy goals. 

 

 High Initial Capital Costs 

One of the primary barriers to solar project 

implementation is the high initial capital costs associated with 

solar installations. 
 

 Analysis of Financial Barriers: 

The cost of installing solar systems can be substantial, 

with average installation costs ranging from ₹65,000 to 

₹75,000 per kW. For instance, a typical 3 kW solar system 

can cost around ₹180,000. 

 

Many residential consumers and Small and Medium 

Enterprises (SMEs) face financial constraints due to limited 

access to affordable financing options. The absence of 

innovative financing models that offer lower interest rates 
and longer repayment periods exacerbates this issue. 

 

 Impact on Adoption Rates: 

The high upfront costs deter many potential users from 
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adopting solar technology, leading to low uptake rates for 
rooftop solar systems. As of October 2022, rooftop solar 

installations were only at 20% of the government's target. 

 

 Technological Challenges 

Technological hurdles also pose significant challenges 

to the effective integration and utilization of solar energy in 

India. 

 

 Overview of Issues Related to Energy Storage and Grid 

Integration: 

Solar energy is inherently intermittent, leading to 
challenges in maintaining a stable power supply. The aging 

power grid struggles to accommodate the variability of solar 

power generation. 

 

Advanced grid management techniques and significant 

investments in infrastructure are required to modernize and 

expand the grid. Currently, transmission and distribution 

(T&D) losses are estimated at around 40%, which 

undermines the viability of solar energy as a reliable source. 

 

 

 

 Energy Storage Solutions: 
The lack of efficient energy storage systems limits the 

ability to store excess solar power generated during peak 

sunlight hours for use during non-sunny periods. 

 

 Land Acquisition Issues 

Land acquisition remains a critical challenge for large-

scale solar projects in India. 

 

 Discussion on Land Use Conflicts: 

Solar farms require vast tracts of land, which can lead 

to conflicts over land use, particularly in densely populated 
areas where agricultural land is at a premium. 

 

Competing interests from agriculture, industry, and 

conservation efforts complicate the land acquisition process. 

For example, projects in states like Rajasthan and Gujarat 

have faced opposition due to concerns about displacing local 

communities or impacting agricultural productivity. 

 

 Costs Associated with Large-Scale Solar Farms: 

The cost of acquiring land for solar projects can be 

substantial, with estimates suggesting that land acquisition 
costs can account for up to 30% of total project costs. 

 

Table 2 Challenges Facing Solar Energy Development In India: Key Parameters, Data And Impacts 

Challenge Parameter Data/Statistics Impact 

High Initial 

Capital Costs 

Average Installation Cost 

(₹ per kW) 

₹65,000 - ₹75,000 High upfront costs deter adoption among 

residential users and SMEs. 

 Typical System Cost (3 

kW) 

₹180,000 - ₹210,000 Financial barriers limit rooftop solar 

adoption; only 20% of the target achieved by 

2022. 

 Uptake Rate (%) 10% (2020), 15% (2021), 

20% (2022) 

Slow progress toward achieving government 

targets for rooftop solar installations. 

 Financing Availability Limited access to affordable 

loans with low interest rates 

Consumers face difficulty financing 

installations, slowing adoption rates. 

Technological 

Challenges 

Transmission & 

Distribution (T&D) 

Losses (%) 

~40% High losses undermine the efficiency of solar 

power integration into the grid. 

 Grid Modernization Cost 

(₹ billion) 

Estimated at over ₹1 trillion Aging infrastructure requires significant 

investment to accommodate renewable 

energy sources. 

 Energy Storage Capacity 
(GWh) 

~1 GWh currently Limited storage capacity restricts the ability 
to store excess solar power for later use. 

 Intermittency Issues Solar power generation 

depends on sunlight 

availability 

Leads to unstable power supply without 

adequate storage or grid management 

solutions. 

Land Acquisition 

Issues 

Average Land 

Requirement per MW 

(acres) 

5-7 acres Large-scale solar farms require significant 

land, leading to conflicts over land use. 

 Land Acquisition Cost 

(% of Total Project Cost) 

Up to 30% High costs make large-scale solar projects 

economically challenging. 

 Projects Affected by 

Land Conflicts 

Several major projects in 

Rajasthan and Gujarat 

Delays in project implementation due to 

opposition from local communities and 

farmers. 

 

 Insights from the Table 

 

 High Initial Capital Costs: The cost of installing solar 
systems remains a major deterrent for widespread 

adoption, particularly among residential consumers and 

small businesses. Innovative financing models such as 

subsidies or low-interest loans could help mitigate this 
challenge. 
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 Technological Challenges: India's aging grid 
infrastructure and limited energy storage capacity pose 

significant barriers to the efficient integration of solar 

energy into the power system. Investments in modernizing 

the grid and developing affordable storage solutions are 

critical. 

 Land Acquisition Issues: Land conflicts and high 

acquisition costs are slowing down the development of 

large-scale solar farms, particularly in states like 

Rajasthan and Gujarat where land is scarce or contested. 

 

The challenges facing solar energy development in 
India—high initial capital costs, technological barriers 

related to grid integration and energy storage, and land 

acquisition issues—must be addressed through innovative 

financing solutions, technological advancements, and 

effective policy frameworks. Overcoming these hurdles is 

essential for realizing India's potential as a global leader in 

solar energy production and achieving its renewable energy 

targets. 

 

IV. CASE STUDY: SOLAR ENERGY 

DEVELOPMENT IN RAJASTHAN 
 

Rajasthan has established itself as a leader in solar 

energy development, leveraging its abundant solar resources 

and favorable policies. This case study provides a detailed 

analysis of Rajasthan's solar initiatives, economic outcomes, 

and comparative performance with other states. 

 

 Detailed Examination of Rajasthan's Solar Initiatives 

 

 Installed Capacity and Achievements: 

 

 Rajasthan became the first state in India to achieve 50% 
solar in its total installed power capacity, with 23 GW of 

solar capacity as of August 20241. 

 As of January 2025, Rajasthan leads India with 27.3 GW 

of installed solar capacity, accounting for 27% of the 

country's total solar capacity. 

 The state has an ambitious target of achieving 65 GW of 

solar capacity by 2030 under its Renewable Energy Policy 
2023. 

 

 Key Projects: 

 Bhadla Solar Park: World's largest solar park located in 

Jodhpur, covering 56.6 sq. km with a total capacity of 

2.245 GW. It generates approximately 5.8 billion kWh 

annually, reducing carbon emissions by 4 million tons per 

year3. 

 Rajasthan also has a pipeline of nearly 20 GW of large-

scale solar projects tendered and awaiting auctions1. 

 

 Government Policies: 

 

 The Renewable Energy Policy 2023 emphasizes 

decentralized energy systems and aims for 90 GW of 

renewable energy projects by FY 2029-304. 

 Schemes like PM-KUSUM promote solar irrigation 

pumps for farmers, enhancing rural electrification and 

economic benefits4. 

 

 Economic Outcomes 

 

 Job Creation: 

Rajasthan's solar sector has created over 100,000 jobs, 

including roles in manufacturing, installation, and 

maintenance3. Projects like Bhadla Solar Park alone have 

generated thousands of direct and indirect employment 

opportunities. 

 

 Investment Influx: 

The state has attracted investments exceeding ₹50,000 

crore (USD 6 billion) over the past decade3. Recent projects 

include a partnership between Jakson Green and Blue Leaf 

Energy for a ₹3,400 crore investment in a 1 GW solar project. 
 

 Community Benefits: 

Solar initiatives have improved electricity access for 

rural areas, benefiting over 6,200 households through 

standalone systems. Local businesses have also flourished 

due to reliable power supply. 

 

Table 3 Comparative Economic and Environmental Outcomes of Solar Energy Development in Selected Indian States 

Parameter Rajasthan Gujarat Tamil Nadu Andhra Pradesh 

Total Installed Capacity (GW)  

27.3 (2025)2 

 

17.5 (2025)2 

 

9.54 (2025)2 

 

9.3 (2025) 

Major Solar Projects Bhadla Solar Park Kutch Renewable 

Energy Park 

Pavagada Solar 

Park 

Kurnool Ultra 

Mega Solar Park 

Job Creation ~100,000 jobs ~70,000 jobs ~80,000 jobs ~60,000 jobs 

Investment Attracted (₹ crore) >50,000 ~40,000 ~45,000 ~35,000 

Annual Energy Generation 

(GWh) 

~5,800 ~4,500 ~6,500 ~4,500 

Carbon Emission Reduction ~4 million tons 
annually 

~3 million tons 
annually 

~4.5 million tons 
annually 

~3 million tons 
annually 

 

Rajasthan's proactive approach to solar energy 

development has positioned it as India's top-performing state 

in renewable energy generation. With large-scale projects 

like Bhadla Solar Park and ambitious targets under its 

Renewable Energy Policy 2023, the state has achieved 

significant economic outcomes such as job creation and 

investment influx while contributing to environmental 

sustainability. 

 

Comparatively, while states like Gujarat and Tamil 
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Nadu also show impressive growth in renewable energy 
capacity, Rajasthan's abundant sunlight, flat terrain, and 

policy support have enabled it to lead India's transition toward 

clean energy. 

 

This case study underscores the importance of sustained 

investments and policy frameworks to overcome challenges 

and maximize the benefits of solar energy development 

across India 

 

V. DATA AND FACTS IN THE INDIAN 

CONTEXT 
 

India has made significant strides in solar energy 

development, emerging as the third-largest producer of solar 

power globally. Below are key statistics and facts related to 
installed solar capacity, job creation, investment levels, and 

economic contributions to GDP from the solar sector. 

 

 Key Statistics on Installed Solar Capacity 

 

 Total Installed Capacity: As of June 30, 2023, India had a 

cumulative solar power capacity of 70,096 MW (70.1 

GW). This figure has continued to grow, reaching 

approximately 73 GW by early 2024. 

 State-wise Breakdown: The following table summarizes 

the cumulative solar capacity installed across major states 
in India as of mid-2023: 

 

Table 4 Solar Energy Development in India: Installed Capacity, Employment, Investment and Economic Indicators 

Parameter Value Details 

Total Installed Solar 

Capacity 

73,000 MW (73 GW) as of 

early 2024 

India ranks third globally in solar power capacity. 

State-wise Installed Capacity   

Rajasthan 17,839.98 MW Largest solar capacity in India. 

Gujarat 10,133.66 MW Home to the Kutch Renewable Energy Park. 

Karnataka 9,050.59 MW Major contributor to solar energy with several large projects. 

Tamil Nadu 6,892.81 MW Known for Pavagada Solar Park, one of the largest solar 

parks in India. 

Andhra Pradesh 4,552.12 MW Kurnool Ultra Mega Solar Park is located here. 

Maharashtra 4,870.64 MW Includes various rooftop solar initiatives. 

Telangana 4,695.21 MW Focused on decentralized solar solutions and rural 

electrification. 

Madhya Pradesh 3,021.57 MW Has several solar parks contributing to overall capacity. 

Total Jobs Created ~318,600 jobs (as of 2023) Includes direct and indirect jobs across manufacturing, 

installation, and maintenance sectors. 

Investment Levels > ₹50,000 crore 

(approximately USD 6 billion) 

over the past decade 

Significant investments from both domestic and international 

players in solar projects. 

New Capacity Added 
(FY2022-23) 

9.7 GW Reflects ongoing growth in the solar sector despite 
challenges like land acquisition and financing constraints. 

Annual Energy Generation ~113.4 TWh (2023) Represents the total electricity generated from solar energy in 

India for the year. 

Share of Solar in Electricity 

Mix 

~5.8% Increased from 0.5% in 2015 to approximately 5.8% in 2023 

due to rapid growth in solar installations. 

Contribution to GDP ~1% (as of 2023) Expected to increase as renewable energy targets are pursued 

aggressively by the government by 2030. 

Carbon Emission Reduction ~35 million tons annually Estimated reduction due to increased adoption of solar 

energy across various sectors in India. 

 

 Additional Insights 

 

 Future Projections: With the government's target of 

achieving 500 GW of renewable energy capacity by 2030, 

including substantial contributions from solar energy, job 

creation could potentially reach over 1 million jobs, 
significantly boosting local economies. 

 Rooftop Solar Initiatives: The government aims for a 

rooftop solar target of 40 GW by 2022; however, only 

around 20% of this target has been achieved, indicating 

potential growth areas for investment and policy focus. 

 International Investments: Major global players are 

increasingly investing in India's solar sector due to 

favorable policies and market potential, further driving 

technological advancements and cost reductions. 

 

 Job Creation and Economic Contributions 

 

 Job Creation: The solar sector has created approximately 
318,600 jobs across various segments including 

manufacturing, installation, and maintenance of solar 

systems as of 2023. 

 Investment Levels Total investments in the solar sector 

have exceeded ₹50,000 crore (approximately USD 6 

billion) over the past decade. 

 In FY 2022-23 alone, India added 9.7 GW of new solar 

https://doi.org/10.38124/ijisrt/26aug967


Volume 11, Issue 8, August – 2026                                          International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                               https://doi.org/10.38124/ijisrt/26aug967 

 

 

IJISRT26AUG967                                                                www.ijisrt.com                                                                                     2498  

PV capacity. 
 

 Economic Contributions to GDP 

 

 Contribution to GDP: The renewable energy sector, with 

a significant share from solar energy, contributes 

approximately 1% to India's GDP as of 2023. 

 Projected Growth: With the government's ambitious 

target of achieving 500 GW of renewable energy capacity 

by 2030 from non-fossil sources, this contribution is 

expected to increase significantly. 

 
 Trends in Solar Power Generation 

 

 Electricity Generation: In 2023, India produced roughly 

113.4 TWh (terawatt-hours) of electricity from solar 

energy. 

 Growth Rate: The share of solar generation in India's 

electricity mix has increased from 0.5% in 2015 to 

approximately 5.8% in 2023, showcasing a remarkable 

growth trajectory. 

 

India's solar energy sector has witnessed remarkable 
growth over recent years, with significant contributions to 

installed capacity, job creation, and economic output. With 

ongoing investments and supportive government policies 

aimed at achieving ambitious renewable energy targets, the 

future looks promising for solar energy in India. As the 

country continues to expand its renewable energy footprint, it 

is well-positioned to play a pivotal role in global efforts 

toward sustainable energy solutions. 

 

VI. CONCLUSION 

 

The economic impacts of solar energy development in 
India are profound and multifaceted, reflecting the sector's 

critical role in driving sustainable growth and addressing the 

nation's energy needs. 

 

 Summary of Findings 

 

 Installed Capacity Growth: As of early 2025, India has 

achieved a remarkable installed solar capacity of 

approximately 100.33 GW, marking a significant increase 

from just 9.01 GW in 2016. This growth trajectory is 

driven by large-scale solar parks, rooftop installations, 
and supportive government policies. 

 Job Creation: The solar sector has created around 318,600 

jobs across various segments including manufacturing, 

installation, and maintenance. This job creation is 

essential for local economies and contributes to reducing 

unemployment rates in rural areas. 

 Investment Levels: Significant investments exceeding 

₹50,000 crore (approximately USD 6 billion) have been 

made in the solar sector over the past decade. The Union 

Budget 2025 has further allocated ₹10,000 crore 

specifically for solar infrastructure development, which is 
expected to attract even more private investment. 

 Economic Contributions to GDP: The renewable energy 

sector, particularly solar energy, contributes 

approximately 1% to India’s GDP. As the sector grows 
and more projects come online, this contribution is 

expected to increase substantially. 

 Community and Social Benefits: Solar energy has 

improved access to electricity for millions of people in 

rural areas, enhancing their quality of life by providing 

reliable power for lighting, cooking, and other essential 

needs. This shift has reduced the drudgery associated with 

traditional fuel sources and improved health outcomes. 

 

 Future Outlook for the Solar Industry 

The future of India's solar industry looks promising as 
the government aims to achieve 500 GW of renewable energy 

capacity by 2030, with a substantial portion expected from 

solar power. Key factors influencing this outlook include: 

 

 Policy Support: The extension of the Production-Linked 

Incentive (PLI) scheme for solar module manufacturing 

and tax benefits for developers will bolster domestic 

production and reduce reliance on imports. 

 Technological Advancements: Investments in research 

and development (R&D) will drive innovation in solar 

technologies, improving efficiency and reducing costs. 
The allocation of ₹1,500 crore for R&D in advanced solar 

technologies will play a crucial role in this regard. 

 Rooftop Solar Growth: Rooftop solar installations are 

anticipated to grow significantly due to government 

incentives such as subsidies and net metering policies. 

This decentralized approach allows urban areas to harness 

solar power without requiring large land tracts. 

 Grid Infrastructure Improvements: Investments in 

modernizing grid infrastructure will facilitate better 

integration of solar energy into the national grid, 

addressing challenges related to intermittency and 

reliability. 

 Sustainability Goals: The focus on reducing carbon 

emissions aligns with global climate goals, positioning 

India as a leader in renewable energy adoption. 

 

In summary, the development of solar energy in India 

presents significant economic opportunities while addressing 

pressing environmental challenges. With continued policy 

support, technological advancements, and community 

engagement, the solar sector is poised to play a vital role in 

India's transition toward a sustainable energy future. As 

stakeholders capitalize on these opportunities, the solar 
industry is set to become a cornerstone of India's economic 

growth and environmental sustainability efforts. 
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