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Abstract 

In recent years, India has experienced a sharp increase in energy demand as a result of economic growth, increasing 
prosperity, rising per capita energy consumption and widening access to energy. The sole reliance on conventional sources of energy 
puts heavy burden on the limited financial resources and threat to global climate. India is a tropical country and most parts have 300-
330 sunny days in a year, which is equivalent to over 5000 trillion kWh per year. This is more than India’s total energy consumption 
per year. The Government of India has launched Jawaharlal Nehru National Solar Mission (JNNSM) in 2009 with the objective of 
deploying 20,000 Megawatt (MW) (increased to 1,00,000 MW) of solar power by 2022. Public Private Partnership (PPP) provides an 
option that can boost the solar programme and achieve the targets set under the JNNSM. It can bring the technology, expertise, and 
capital needed to tap into the unrealized potential of solar energy. Many states have initiated solar projects to ensure energy security, 
mitigate climate change as well as local pollution, and job creation. The government is going to set up solar city, solar park and ultra 
mega solar projects through PPP that can help India as renewable energy superpower. 

 
Keywords: Solar Energy, Jawaharlal Nehru National Solar Mission, Public Private Partnership, Solar City, Solar Park. 
 
Introduction 

India is the third largest energy consumer in the world after USA and China [1] but it suffers from significant energy poverty 
and pervasive power deficits. The demand for energy during the plan periods are increasing as the economy is projected to grow at 8-
10 percent per annum, rapid urbanization, widening access to energy and improving standards of living. India is not well endowed 
with natural energy resources. The coal, petroleum, natural gas and other conventional sources are concentrated in some pockets of the 
country. Moreover, environmental and climate change threats are getting more severe and project clearances more difficult to obtain. 
The Supreme Court has also cancelled the coal blocks awarded to the private companies for illegal mining. There are rising financial 
burdens of import and internal financial burdens of subsidies. Hence, providing energy access and energy security for the people 
would continue to be a major issue and problem. Presently, 400 million people in the country lack reliable access to electricity [2] and 
millions of people get electricity for only a few hours. 

 
Higher levels of GDP will obviously require higher levels of energy as an input but in addition to this requirement, India’s 

energy planning must allow for the need to expand access to clean energy at affordable prices for the bulk of the population. [3] Even 
though domestic production of energy resources is projected to increase, import dependence will continue at a higher level. The main 
area of import will be crude oil, where nearly 78 percent of the demand will have to be met from imports. [4] 

 
The need for secure, affordable and environmentally sustainable energy has become one of the principal economic and 

developmental challenges for the country. Hence, Renewable Energy (RE) can help India increase its energy security, reduce the 
adverse impacts on the local environment, reduce consumption of fossil fuels, lower its carbon intensity, contribute to more balanced 
regional development, and realize its aspirations for leadership in high-technology industries. Considering the energy security concern 
and commitment for a ‘Low Carbon Growth Strategy’, the Government of India (GoI) has made provisions to ensure sustainable 
development of the power sector and is emphasizing the development of solar power besides nuclear and other renewable sources. 
More than a million households in the country today depend solely on the solar energy for their basic needs. [5] 

 
The JNNSM was launched on the 11th January, 2010 by the Prime Minister. The Mission has set the ambitious target of 

deploying 20,000 MW of grid connected solar power by 2022 is aimed at reducing the cost of solar power generation in the country 
through (i) long term policy; (ii) large scale deployment goals; (iii) aggressive Research and Development (R&D); and (iv) domestic 
production of critical raw materials, components and products, as a result to achieve grid tariff parity by 2022. [6] The Indian 
government has revised the solar mission in 2014. It targets for 100 Gigawatt (GW) installed capacity of solar electricity by 2022. 

 
Solar technologies can be divided into two broad categories. [7] 
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 Solar photovoltaic: Converts sunlight into electricity, based on Photovoltaic (PV) effects. Solar PV applications include solar 
home systems, solar power plants, solar lighting (street lighting, home lighting systems and lanterns), solar pumping and PV 
modules for telecommunications and data logging. 

 Solar thermal: Uses solar radiation for heating directly and generating electricity. Concentrating Solar Power (CSP) systems 
use mirrors to concentrate sunrays and produce heat and steam and generate electricity by a conventional thermodynamic cycle. 
The Parabolic Trough (PT) and the Solar Power Tower (ST) plant are examples of this type of technology. 

 
India has a vast potential for solar power generation, since about 58 percent of its total land area (1.89 million sq. km) 

receives an annual average global insolation of above 5 kWh/m2/day. Even large solar power plants can be cheaper than new 
conventional power plants. With a small solar system, a single household can save and generate up to five units of electricity. Even 1 
percent of the land area, with global insolation of more than 5 kWh/m2/day, could deliver nearly 1,460 GW of SPV-based electricity 
(379 billion units (kWh) considering 2,600 sunshine hours annually). [8] Use of grid-tied solar PV is still small in India, about 1 GW 
in 2012. But the national solar target enacted in 2010 for 20 GW of grid connected solar by 2022 (both PV and CSP) would start to 
accelerate development in coming years. Some states have planned their own solar PV targets, for example, Chhattisgarh targets up to 
1 GW by 2022. It has installed 442.7 MW, about 25 percent of its goal as of January 2019. [9] In order to achieve the target, most of 
the sates have attracted private sectors through PPP mode. 

 
Rationale for Solar Energy 

As per the 12th FYP, by 2021-22, imports will meet as much as 36 percent of all the commercial energy demand in the 
country. India will depend on imports to meet 82 percent of its crude oil and 27 percent of its coal requirements by 2021-22. So, it 
becomes very important to find an alternative option to lessen the dependence on conventional sources in which solar energy can 
provide best solution in India. 

 
Solar energy creates absolutely no pollution. This is perhaps the most important advantage that makes solar energy so much 

more practical than oil. The oil burning releases harmful greenhouses gases, carcinogens and carbon dioxide into our precious air. 
Providing energy to rural communities using large-scale power plants is both uneconomical and environmentally unsustainable. 
Instead, solutions that leverage the region’s specific characteristics, such as solar radiation are better adapted to local needs, while also 
being economically viable. It is portable energy. Furthermore, they have the potential to substantially reduce energy poverty in rural 
areas. [10] Besides the above-mentioned benefits, some of the rationale for solar power in India is as follows: 

 
1. In India, there is abundance of solar energy with great intensity. Most of the states receive an average of about 300 sunny days 

with good solar radiation of 5.4 to 6.2 kWh/m2/day. So, the solar technology should be encouraged to tap sunrays which go 
unutilized as solar power alone can supplement most of India’s electricity needs. 

2. Sunlight is totally free and no money is required to buy it. Only solar cells and solar panels are needed to store the solar energy. 
3. Solar energy is getting more cost effective. Solar panels and solar lighting may seem quite expensive on first purchase, but in 

the long run one can save lot of money. After all, it does not cost anything to harness the power of the sun. 
4. It is environmentally clean and non-polluting source of energy. It releases almost no greenhouse gases and produces no waste 

that can help in achieving the targets set by National Action Plan on Climate Change (NAPCC). 
5. The hilly and inaccessible areas where power transmission lines cannot reach can be benefitted by solar energy. It can be fixed 

anywhere according to one convenience. There is very few space required meaning that they can be mounted most anywhere, 
including vacant roof tops for power generation and there is no requirement of additional land. 

6. The solar energy cells and panels are virtually maintenance free. Very low maintenance is required for this to ensure that they 
are working properly. 

7. It creates jobs for rural and urban people. The Charanka solar park in Gujarat has provided employment to 30,000 skilled and 
unskilled workers. The operation and maintenance activity for the solar plants promises to provide steady employment to 1,500 
personnel for the next 25 years. [11] 

8. The gestation period is low for setting up of solar power. The typical gestation period of conventional power plants could be 
somewhere between 5 to 6 year, whereas that of a solar power plant is six months. 

9. The power generation through solar would be beneficial in the reduction of transmission and distribution losses since the point 
of generation consumption is near to the point of consumption. This will be advantageous for those villages that do not have 
grid connectivity and no access to power. 
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Status of Solar Power in India 
India has vast potential of solar power of about 748.98 Global Warming potential (GWp) than any other country in the world 

(table-1). The calculation has been made taking data from Census 2011 by National Institute of Solar Energy and also taken into 
consideration data from India Waste Land Atlas 2010. Rajasthan and Jammu & Kashmir have the highest solar potential of 142.31 and 
111.05 GWp respectively as they receive the highest amount of solar rays. 

 
Table-1: State-wise Estimated Solar Power Potential in India 

S. No. State Solar Potential (GWp) 

1. Rajasthan 142.31 
2. Jammu & Kashmir 111.05 

3. Maharashtra  64.32 

4. Madhya Pradesh  61.66 
5. Andhra Pradesh  38.44 
6. Gujarat  35.77 
7. Himachal Pradesh  33.84 
8. Orissa  25.78 
9. Karnataka  24.70 
10. Uttar Pradesh  22.83 
11. Telangana  20.41 
12. Chhattisgarh  18.27 
13. Jharkhand  18.18 
14. Tamil Nadu  17.67 
15. Uttarakhand  16.80 
16. Assam  13.76 
17. Bihar  11.20 
18. Manipur  10.63 
19. Mizoram  9.09 
20. Arunachal Pradesh  8.65 
21. Nagaland  7.29 
22. West Bengal  6.26 
23. Kerala  6.11 
24. Meghalaya  5.86 
25. Sikkim  4.94 
26. Haryana  4.56 
27. Punjab  2.81 
28. Tripura  2.08 
29. Delhi  2.05 
30. Goa  0.88 
31. UT  0.79 
 Total  748.98 

Source: Ministry of New and Renewable Energy 
 

India has achieved a cumulative installed RE capacity (excluding large hydro) of 96.95 GW as of 31 June 2021. During the 
period from April 2014 to January 2021, the installed RE capacity of India has increased by two-and-half times, and in the same 
period, the installed solar energy capacity has increased 15 times. [12] The last six years, since April, 2014 have also witnessed a steep 
decline in Solar tariffs from Rs. 6.47/Kwh in 2013-14 to Rs 1.99/Kwh in December, 2020. The GoI is aiming to achieve 227 GW of 
RE capacity by 2022, much ahead of its target 175 GW as per the Paris Agreement. India has also set a target to install 300 GW of 
solar capacity by 2030. The country needs to install 28 GW of new solar capacity annually from 2022 onwards, three times higher 
than the capacity installed in any given year. The growth in solar power installed capacity is expected to reach 114 GW by 2022. [13] 
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There is huge gap between the potential and the installed capacity of the solar projects in India (fig.1&2). The state has 
potential to generate about 750 GW with Rajasthan (142 GW), Jammu & Kashmir (111 GW), and Maharashtra (64 GW) having the 
maximum potential [14] but it has installed only 45.61 GW till 2020. 

 
Figure-1: Renewable Energy Potential in India (in GW) 

 
Source: Press Information Bureau, Government of India (August 2021) 
 

Figure-2: Sector-wise Renewable Power 
Generation Capacity Installed in India (in GW) 

 
Source: IBEF (August 2021) 

 
The share of solar power in the total RE capacity is only 11.2 percent. Bio-power contributes around 10.34 percent whereas 

small hydro power has only 4.79 percent as shown in the fig.2. Karnataka is leading in solar addition with 7,409 MW of installed grid-
interactive PV capacity. Rajasthan follows next with 6,581 MW. Gujarat ranks third with 5,132 MW. Sikkim (0.07 MW), Meghalaya 
(0.19 MW), and Lakshadweep (0.75 MW) are the states with least PV installations. 

 
Though Indian states have vast potential to install solar projects but only some states like Gujarat, Rajasthan, Maharashtra, 

Madhya Pradesh and Andhra Pradesh are ahead (fig.3). Rajasthan shines on the solar map of India with 300-330 clear sunny days 
comparable to deserts of California, Nevada, Colorado and Arizona. The other states like Uttar Pradesh, Punjab, Tami Nadu, 
Chhattisgarh, Jharkhand and Karnataka are yet to initiate more projects even when these states receive sufficient amount of sunshine 
during day time. The North Eastern states are also lacking in solar projects that can solve their power deficits due less population and 
scattered houses. 
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Figure-3: State-wise Installed Solar Capacity in India (August 2021) 

 
 
India stands 5th among countries with a maximum installed capacity of solar rooftop installations. Gujarat, Maharashtra, 

Rajasthan and Tamil Nadu account for 53.6 % of the solar rooftop installations in India, as of January 2021. The world’s largest 
floating 600 MW solar energy project will be constructed at the Omkareshwar Dam in the Khandwa district of Madhya Pradesh at the 
estimated cost of Rs. 3,000 crore. The project is expected to begin power generation by 2023. The NTPC is expected to commission 
India’s largest floating solar power plant in Ramagundam, Telangana by May-June 2022. In May 2021, India added 2,105 megawatts 
(MW) of grid-connected solar power generation capacity in the first quarter (Q1) of 2021. 

 
The Ministry of New and Renewable Energy plans to undertake Rooftop Solar Programme Phase II, notably in rural regions, 

which aims to install RTS capacity of 4,000 MW in the residential sector by 2022. India stands 5th among countries with a maximum 
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installed capacity of solar rooftop installations. Gujarat, Maharashtra, Rajasthan and Tamil Nadu account for 53.6 % of the solar 
rooftop installations in India, as of January 2021. 

 
Solar Policy in India 

The central as well as states government have made solar policies to harness solar energy by attracting private sectors. In 
2010, JNNSM was launched which is one of the eight Missions of the NAPCC. This is a major initiative of the government with 
active participation from states and private sectors to promote ecologically sustainable growth while addressing India’s energy 
security challenge. The main objective of JNNSM is to establish India as a global leader in solar energy, by creating the policy 
conditions for its large-scale diffusion across the country. The current JNNSM target of 20 GW by 2022 would be pushed up to 100 
GW by 2022. [15] Now, clear and uniform regulations and a long-term approach give security to investors and are proof of the 
Indian Governments intentions to establish this market permanently. States like Gujarat, Andhra Pradesh, Uttarakhand, 
Karnataka and Tamil Nadu have policies to promote solar energy generation from rooftops of residential, commercial and industrial 
building. 

 
The Ministry of New and Renewable Energy has created the 20 GW draft proposal to harness the country’s vast solar energy 

potential to meet the energy demands of India are growing population and economy. The draft proposes 25 ultra-mega solar power 
parks to be developed over the next five years, all 500 MW-1 GW in size, to total 20 GW. Land for the developments is expected to be 
low-cost private land, or existing government land. Priority will be given to waste and non-agricultural land, with 5 acres to be 
allocated to every MW developed. Moreover, those lands should have high solar radiation, good grid access and have water 
availability. [16] 

 
The GoI announced a number of tax advantages for the solar industry. The excise duty will be waived on backsheets and 

inputs used in their manufacture, glass for modules, copper wire for cells, machinery and equipment required for setting up of a 
project for solar energy production. In addition, copper wire and backsheets will be exempt from customs duty while project 
equipment and machinery will benefit from a concessionary customs rate of 5 percent. The government removed 20 per cent import 
duty on solar cells and panels in the Budget 2020. [17] 

 
The Government of Gujarat was the first state to formulated solar power policy in 2009 and has undertaken many solar 

projects through PPP model. Rajasthan Solar Energy Policy 2014 ensures to create conducive environment for the PPP model in the 
state to ensure power supply to urban and rural areas along with remote/less populated areas where there is no power supply. Solar 
Park of the capacity 500 MW or more will be developed by Joint Venture Companies under PPP wherein state government will have 
equity upto 50 percent (including cost of land). [18] The Government of Haryana has formulated Haryana Solar Power Policy 2014 to 
promote and set up solar energy-based power projects in the state through PPP. 

 
The Madhya Pradesh Solar Energy Policy-2012 has proposed to establish four solar energy parks each generating 200 MW of 

power under PPP. [19] Some of the key benefits proposed under the policy are: [20] 
 No electricity cess for 10 Years. 
 No electricity duty for 10 Years 
 Wheeling charge 2 percent 
 Third party sale allowed 
 100 percent banking permitted 
 Contract demand reduction permitted 
 No water charges for generation of power 
 No VAT 
 Entry tax exempted 
 Benefits of industry status 
 Stamp duty exemption (50%) on purchase of private land 
 No land related inspection 
 No local body approvals required 
 Single window clearance 

 
Uttar Pradesh Solar Energy Policy-2013 encourage private investment in setting up solar energy-based power plants in the 

state with a total capacity of 500 MW to be set up by 2017. [21] Andhra Pradesh Solar Power Policy-2012 also attracts private 
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investment in the state for the establishment of solar power plants. The various incentives offered are 100 percent banking permitted, 
electricity duty exemption, refund of VAT, stamp duty and registration charges paid for land purchase, etc. [22]  

 
Solar Energy Policy-2012 of Tamil Nadu envisaged implementation of solar power projects to the tune of 3,000 MW by 2015 

and encourages private investment to achieve the target. The Karnataka Solar Policy 2014-2021 objective is to add solar generation of 
minimum 2000 MW by 2021 in a phased manner be creating a favorable industrial atmosphere and encourage PPP in the sector. [23] 

 
PPP in Solar Energy 

A PPP is a legally-binding contract between government and business for the provision of assets and the delivery of services 
that allocates responsibilities and business risks among the various partners. The guidelines for the Viability Gap Funding (VGF) 
scheme of Ministry of Finance, GoI- ‘Guidelines for Financial Support to PPP in Infrastructure’ defines “PPP as a project based on a 
contract or concession agreement, between a government or statutory entity on the one side and a private sector company on the other 
side, for delivering an infrastructure service on payment of user charges”. [24] In such partnerships, the government usually contracts 
a private company to build and/or maintain on a long-term basis, typically 25 to 30 years. 

 
A knowledge platform called the Regional Task Force (RTF) for PPP mainly for JNNSM in selected states has been/is being 

created and utilized to ensure private sector participation through projects such as the Maharashtra Solar Park and Green Grid 
Development Investment Program. [25] Now, most of the solar energy rich states are initiating projects through PPP route. Some of 
the projects initiated by the central as well as state governments have been discussed in this section. 

 
The $ 147.5 million Dahanu Solar Power Project, near the village of Dhursar in the Jaisalmer district in Rajasthan, was 

developed by Reliance Power Ltd., with support from Asian Development Bank (ADB) that provided $ 48 million loan. The 40 MW 
plant is expected to produce more than 60 million kilowatt hours of electricity a year, enough to light up more than 70,000 average 
Indian households, while avoiding more than 60,000 metric tons of harmful carbon dioxide emissions per year. The 350-acre plant 
was developed on arid, barren landscape part that comprises 500,000 solar panels. [23] Under the power purchase agreement, the 
entire power generated by this plant would be supplied to Maharashtra. 

 
Welspun Energy Pvt. Ltd. (WEPL) is setting up the 50 MW project on a PPP model with Maharashtra State Power 

Generation Co. Ltd (Mahagenco) in Baramati of Pune district. This is the first solar plant India established under PPP. The power 
producer will be fully responsible for part-finance, design, and commissioning of this grid interactive solar power. WEPL will invest 
60 percent of project cost and will be entitled to get 62 percent share in revenue. For the next 25 years, the project will generate 
enough green energy to power .24 million households. [27] 

 
Rewa Ultra Mega Solar Power Project (750 MW) is one of the largest single-site solar power plants in the world, which 

spread over an area of 1590 hectares in the Gurh Tehsil in Rewa district of Madhya Pradesh. Rewa solar plant has started production 
from June 2018 and has been in commercial production from July 2018. Total 750 MW capacity has been commissioned on 3rd 
January 2020. In online bidding, Mahindra Renewables, a wholly-owned subsidiary of Mahindra Susten, ACME Jaipur Solar Power, a 
subsidiary of Acme Solar, and Arinsun Clean Energy (now Sprng Energy) were selected as the successful bidders to develop 250 MW 
Unit each of the three generating blocks on a BOOT mode.  

 
The project boasts of a unique structuring and is having two power procurers, namely, Madhya Pradesh Power Management 

Company Ltd. (MPPMCL) and Delhi Metro Rail Corporation (DMRC). In all, 24% of the power generated will go to the DMRC, and 
the remaining 76% to MPPMCL. The Rewa Solar plant is India’s first and till now the only solar project to get funding from Clean 
Technology Fund, which is available at a rate of 0.25% for a 40-year period. It is also the first and the only solar park in India to get a 
concessional loan from the World Bank. It is expected to reduce the country’s emission drastically, by an amount equivalent to 15 
lakh tonne of carbon dioxide annually. 

 
Gujarat Solar Park is the name used for a group of solar parks being constructed in Gujarat, India. This makes Gujarat as 

Asia’s largest solar park hub. A pilot solar rooftop on PPP mode was launched with IFC support in Gandhinagar is now generating 5 
MW of power and saving over 7 million tons of greenhouse gas emissions annually. It is also providing better access to power to 
about 10,000 people. It attracted approximately $ 12 million in private financing. In June 2014, Madhav Solar Private Limited won a 
25 year concession for a 5 MW solar rooftop through PPP mode in Ghandhinagar. It is expected to attract $ 8 million in private 
investment, provide 9,000 people with better access to power and reducing greenhouse gas emission by 6,000 metric tons. IFC is also 
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helping four other cities of Gujarat i.e., Bhavnagar, Mehsana, Rajkot and Surat with rooftop solar through PPP mode. As of 31 March 
2021, total installed solar power generation capacity of the state is 4,431 MW. [28] 

 
The country’s first solar park came at Charanka village in Gujarat in April 2012. The Charanka Solar Park is spread over 

about 2000 Hectares in the wastelands of the Rann of Kutch. The park at spread across 5,000 acres has the capacity to generate 500 
MW power. Solar project developers like Alex Astral, US-based Sun Edison, Lanco Solar, Roha Dyechem and GMR Gujarat Solar 
Power have set up plants in the park. While 214 MW of grid connected solar power was commissioned at Charanka by 17 national and 
international companies, 10 solar plants having combined generation capacity of 87.49 MW have gone on stream in Surendranagar, 8 
in Kutch (85 MW) and three each in Banaskantha (55.20 MW) and Rajkot (25 MW), amongst others. In addition to solar energy, the 
park also manufactures solar power plant panels and other related equipment. It also provides training to local people of Gujarat to 
work at solar parks. It is poised to become the world’s largest photovoltaic power station, with the capacity to host 500 MW of solar 
power systems using state-of-the-art thin film technology. [29] 

 
The GoI and the ADB had signed an agreement for a $ 100 million ADB loan to develop a transmission system that will 

distribute 500 MW of solar power from the Charanka Solar Park in Gujarat through PPP model. The project will create job 
opportunities, improve social services and contribute to poverty reduction locally. It will also provide vocational skills training for up 
to 300 people in target areas, with 30 percent of them women, as well as energy-based livelihood programs for up to 100 poor women. 
It will support power distribution companies in Gujarat and other Indian power utilities to meet part of their clean energy procurement 
obligations through solar energy. [30] 

 
The Karnataka Renewable Energy Development Ltd. (KREDL) is in the process of seeking the requisite State Government 

approval for a 1000-hectare solar park at Mannur village in Bijapur district on PPP model as it is ideal site for the generation of 500 
MW of solar power, given its almost 300 days of sunshine. [31] Development of Solar Park through PPP at sanjayanagar (Gulbarga), 
Hipparagi (Bagalkot), Bedasura (Bijapur) and Tulasigere (Bagalkot) are at Pre-Feasibility stage. [32] Now, Karnataka plans to 
generate 2,000 MW of solar power over the next seven-eight years through PPP. 

 
100 MW Raasi Solar Park in southern district of Tamil Nadu spread over 500 acres attracted an investment of Rs 920 crore as 

a joint venture between Raasi Green Earth Energy (RGEE) and the Tamil Nadu Industrial Development Corporation (TIDCO). It is 
being conceived in PPP mode that would comprise development of all necessary infrastructure, adequate water supply, power, and 
storm water drainage facilities, among others. This would facilitate generation of employment, directly and indirectly, to a total of 
about 2,000 persons. The Government targets to achieve generation of 1,000 MW of solar power in the next five years by setting up 
several solar parks across the state through TIDCO in cooperation with private sector. [33] RGEE also has seven other 50-100 MW 
solar projects in the state. 

 
Andhra Pradesh power utilities have initiated a process to procure 2,400 MW power on a long-term basis from thermal power 

stations through PPP model on a design, build, finance, operate and own basis. [34] 
 
The Ministry of New and Renewable Energy has released a draft scheme for the development of 50 solar parks (table-3) and 

ultra-mega solar power projects, mostly, through PPP in August 2014. If these will be completed, then, India will have an installed 
capacity of 25 GW, which is more than what JNNSM, with a target of 22 GW, aims to achieve by 2022. China, meanwhile, will 
surpass 100 GW of solar power capacity by 2022. [35] 
 
Table-3: List of Approved Solar Parks (As on 31.12.2020) 

State Capacity  
(MW) 

Solar Parks 

Gujarat 700 Radhnesada Solar Park 
350 Harsad Solar Park 
1000 Dholera Solar Park Ph-I 
4000 Dholera Solar Park Ph-II 

Madhya Pradesh 750 Rewa Solar Park 
250 Mandsaur Solar Park 
500 Neemuch 
550 Agar 
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450 Shajapur 
600 Omkareswar Floating Solar Park 
950 Chhattarpur Solar Park 
550 Barethi Solar Park 

Himachal Pradesh 1000 Kaza Solar Park 
Andhra Pradesh 1500 Ananthapuramu-I Solar Park 

1000 Kurnool Solar Park 
1000 Kadapa Solar Park 
500 Ananthapuramu-II Solar Park 
160 Hybrid Solar Wind Park 

Karnataka 2000 Pavagada Solar Park 
Uttar Pradesh 440 Solar Park in UP 

1200 Jalaun Solar Park 
600 Lalitpur Solar Park 
600 Jhansi Solar Park 

Meghalaya 20 Solar park in Meghalaya 
Manipur 20 Bukpi Solar Park 
Mizoram 20 Vankal Solar Park  
Arunachal Pradesh 20 Lohit Solar Park 
Jharkhand  150 Floating Solar Park 
Kerala  105 Kasargod Solar Park 

50 Floating Solar Park by NHPC 
Rajasthan 680 Bhadla-II Solar Park 

1000 Bhadla-III Solar Park 
500 Bhadla-IV Solar Park 
750 Phalodi-Pokaran Solar Park 
421 Fatehgarh Phase-1B Solar Park 
925 Nokh Solar Park 

Tamil  Nadu 500 Location yet to be identified 
Odisha 40 Solar Park by NHPC 

100 Solar Park by NHPC 
100 Floating Solar Park by NHPC 

Kerala 105 Kasargod Solar Park 
50 Floating Solar Park by NHPC 

Maharashtra 500 Sai Guru Solar Park (Pragat) 
500 Patoda Solar Park (Paramount) 
250 Dondaicha Solar Park 

Source: Ministry of New and Renewable Energy 
The Ministry of Railways will also install solar power plants of 8.8 MW capacities at railway stations, railway office 

buildings and level crossing gates throughout the country through PPP model for which a comprehensive policy is going to be 
prepared. These include 10 KWp solar panels each at 200 stations under various zonal railways. [36] 
 
Challenges 

The solar industry in India is still in its nascent stage and faces many challenges. Most of the states have not framed the solar 
energy policy that can provide clear guidelines to attract private sectors in initiating solar projects. There is high cost of solar power 
generation that is mainly due to dependence on imports for silicon and solar wafers used for the manufacture of solar cells. There is 
lack of effective financing infrastructure for solar projects as these are capital intensive. There is also great disparity in solar potential 
across states. Solar projects can be set up anywhere in the country, however the scattering of solar power projects leads to higher 
project cost per MW and higher transmission losses. Individual projects of smaller capacity incur significant expenses in site 
development, drawing separate transmission lines to nearest sub-station, procuring water and in creation of other necessary 
infrastructure. It also takes a long time for project developers to acquire land, get change of land use and various permissions, etc. 
which delays the project. Two solar power plants in Osmanabad and Parbhani districts were held up due to problems related with land 



 
Cover Page 

  

  
 
DOI: http://ijmer.in.doi./2021/10.12.34 

            

 

ISSN:2277-7881; IMPACT FACTOR :7.816(2021); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:10, ISSUE:12(2), December: 2021 

Online Copy of Article Publication Available: www.ijmer.in 
Digital certificate of publication: http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 

Scopus Review ID: A2B96D3ACF3FEA2A 
Article Received: 2nd December   

 Publication Date:31st December 2021 

 

 
101 

 

acquisition. [37] The need to build consumer awareness about the technology, its economics and right usage is very poor among 
people. Currently R&D and technological innovations is on a slow track due to lack of collaborative and goal driven efforts on this 
front. 

 
Conclusion 

Solar Energy possesses tremendous potential in bridging India’s energy demand-supply gap in the future. It has the potential 
to increase income, improve trade balance and contribute to industrial development and job creation. These projects have created job 
opportunities, improve social services and contribute to poverty reduction. It provides access to green power for large numbers of 
people. Gujarat rooftop solar program showcase how a PPP approach can effectively bring policymakers, regulatory bodies, investors, 
and utilities together to devise feasible frameworks for harnessing solar energy. [38] India ranks third in Renewable Energy Country 
Attractiveness according to Ernst and Young’s renewable energy attractiveness index. [39] In order to overcome the challenges faced 
in solar power, government must clear the policies related to solar power. The government has to frame comprehensive R&D schemes 
and provide incentives along with the subsidy schemes to private players. The localized mini-grids based on PV cells can be set up in 
regions that lack grid connectivity due to physical or financial barriers. The higher costs of solar power can be brought costs down 
substantially with steady technology improvements. India being the cheapest producer of solar energy is not a coincidence but a 
success story of the effective public private partnership (PPP) model. As per Ministry of New and Renewable Energy Report, the total 
installed renewable energy capacity in India, excluding large hydro, has crossed the milestone of 100 GW. Today India stands at 4th 
position in the world in terms of installed RE capacity, 5th in solar and 4th in wind in terms of installed capacity. [40] The growth of 
the sector can be accredited to the role of Government, incentives and policies, land certainty, low cost of labour, price sensitivity, etc. 
[41] Hence, PPP can help in harnessing the untapped solar power potential of the country. 
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