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Abstract— Renewable energy technologies and 

innovations have the potential to respond to 

time honoured energy problems faced by developing 

countries. To tackle the lack of electricity wind, solar, 

geothermal, ocean, biomass, fuel cell etc are the 

renewable energy sources that can be used in India. 

India needs a guaranteed supply of 3–4 times more 

electricity than the total energy produced today in 

order to meet the energy needs of such a fast-growing 

country. One of the options for fulfilling this criterion is 

renewable energy. Today, around 33 per cent of Indian 

primary energy use is made up of renewable electricity. 

In India, effective renewable energy solutions are slowly 

being implemented as well as concrete steps toward 

greenhouse decrease, air purification and a sustainable 

future. Activities in India have been aggressively 

pursued during the last two and a half decades in the 

field of research, production, demonstration, 

manufacture and implementation of various green 

energy technologies for use in several sectors. Through 

this research paper attempts were made to summarize 

the essence, current situation, interventions by the 

government and potential prospects of Indian clean 

energy choices. 

 
Keywords— Biogas, Renewable, Hydroelectric, Bio 

protein and Biomass. 

 

I. INTRODUCTION 

A. Background 

 Fuel sources like coal, oil and gas have 

contributed to a one-third world emission of 

greenhouse gases. Through having cleaner and 

more efficient electricity, it is vital to improve 

quality of life. India's energy demand is increasing 

to focus on the policies on economic growth that are 

being implemented. The availability of rising 

energy resources is vital to the economic growth of 

a nation. A 10-year detailed action plan has been 

developed by the Ministry of Power to provide 

electricity to the nation, and a new strategy has been 

put in place to ensure that energy is supplied 

efficiently and fairly to the people of the country. 

According to the 2017 World Resource Institute 

Report, China (26.83%), the United States (14.36%) 

and the EU (9.66%) whereas India accounted for 

roughly 6.65% of global emissions of carbon. The 

natural structure of the earth could also be affected 

by environmental changes. The United Nations 

Framework Convention on Climate Change 

(UNFCCC) and the Paris Agreement have been 

open to Nationally Determined Contributions 

(INDCs). The above targeted at limiting the global 

temperature rise to just under 2 ° C. Global energy 

demand is expected to rise by 2030, according to 

the World Energy Council 's forecast. India is 

among the major electricity consumers in the 

country, burning costly fossil fuels. Coal and oil 

provide about 74 percent of energy. In 2013-2014, 

171 million tons of coal was produced by the Indian 

Economic Monitoring Centre, 215 million tons 

were produced by 2013-2012, 207 million tons 

were generated in 2015-2016, 195 million tons in 

2016-2017 and 213 million tons in 2017-2018. New 

sources of energy must also be quickly established. 

This would allow for a rapid and ambitious 

transition to clean energy technology to foster 

economic growth and to stop drastic climate 

change. Throughout pursuing clean energies and 

rising emissions, sustainable power solutions are of 

vital value. Renewable technology solutions have 

already been accepted to significantly meet the 

power market and increased pollution. The nation 

has built up a renewable electricity supply path in 

recent years. Citizens have been urged to increase 

the usage of solar, wind, biomass, waste and 

hydropower in energy conservation. Of example, 

power is less harmful and cost-effective.  By 2022, 

175 GW renewable electricity from 100 GW solar, 

10 GW biocarbon, 60 GW wind and 5 GW small-

scale hydropower projects is planned by India to 

generate electricity.   Investors pledged to secure 58 

GW from foreign companies, 191 GW from private 

enterprises, 18 GW from private markets and 5 GW 

from Indian Railways. In order to meet the 

ambitious objectives of generating 175 GW of 
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renewable energy by 2022, the government will 

produce more than 330 000 jobs and sustainable 

livelihoods, recent projections show that more than 

750 GW of solar power will be generated in 2047. 

B. OBJECTIVES 

1. To highlight the renewable energy sources 

in India. 

2. To discuss the current status and future 

potential of the renewable energy in India.  

C. RESEARCH METHODOLOGY  

This research paper follows qualitative 

research approach and deals with analysis of content 

related to the topic and presenting the same in the 

form of a summary. The research paper focuses on 

secondary data from online sources like websites and 

PDFs.    

II. LITERATURE REVIEW 

Tomar and Gautam (2018) clarified in detail 

why we have been moving in the direction of RES, its 

cultural , social and environmental implications, the 

challenges of RES and suggested a set of 

recommendations for promoting RES in order to 

ensure sustainable development. Suman (2018 ) 

described different aspects of integrated renewable 

nuclear energy systems. It was hypothesized to resolve 

demerits as they worked on a different basis by 

combining nuclear power and renewable energies in 

one integrated energy network, together with machine 

connections. 

In the multi-energy conversion method, 

Jinfang Zhang (2017), Xiaoxia Wei, studied analogous 

conversions and a model of distinct energy 

"efficiency." The findings were associated with the 

traditional energy use model. From the outcome of the 

test, the feasibility of the theoretical strategy was 

checked. Dhiman and Dhaiya (2016) outlined India 's 

initiatives to show the contribution of India to global 

green energy as well as its true position and 

achievements in the field of renewable energy. 

III. DISCUSSION 

Overview of Renewable Energy in India 

 

India is one of the green energy-generating 

nations. By 31 March 2020, green energies accounted 

for 35% of the power-production capacity installed in 

India, producing 21.22% of India's total electricity 

generation. In the Paris Agreement, India vowed to hit 

40% of its overall power supply from non-fossil fuels 

by 2030 as a regional commitment. In 2027, the nation 

sets an even more ambitious target of 57 per cent of 

overall renewable energy production. India aims to 

provide 275 GW of solar, 72 GW of hydropower, 15 

GW of nuclear and almost 100 GW of 'other zero 

emission' outlets, according to the plan of 2027. India 

accounted for 35.7% of the world 's cumulative built 

electricity production capacity of approximately 366 

GW in the quarter ended September 2019. 

The Indian Government has set a deadline for 

the building, including the installation on the roof of a 

40 GW Rooftop Solar Plant by 2022. Of the 175 GW 

interim targets, 83 GW are already running, 29 are in 

service, 30 GW have been sent for tender and the 

other 43 GW have been scheduled by October 2019. 

The intermediate goal of 175 GW is 100 GW solar, 60 

GW wind, 10 GW bio weight and 5 GW low-

hydroelectric. 35% or 45 399 GW come from big 

ventures on hydro, 10% or 36.686.82 GW from all 

wind power sources, the fourth highest in the world, 

or 8% or 9.1 GW from biomass sources through 

combustion, biomass gasification as well as 

cogenerating bagasse, was produced by renewable 

energy sources as early as 2019. 

India was the world's first nation to create in 

the early 1980s a Ministry of Non-Conventional 

Energy Resources (MNRE) and the Indian Solar 

Energy Corporation, responsible for the growth of the 

solar power industry in India. The MNRE is the first 

to be founded. The Ministry of Power regulates 

hydroelectricity separately and is not stated in the 

MNRE objectives. Indian production base for 20 wind 

turbine models with 53 wind turbine sizes of world-

class wind turbines up to 3 MW in size and export to 

Europe, the USA and other countries has developed a 

large wind energy base. In conjunction with modern 

coal and gas plants, wind or solar photovoltaic 

systems combined with battery storage systems have 

been inexpensive without subsidies and are now 

dispatchable. 

Renewable Electricity Generation 

Total, pumped-storage hydropower 

generation, represents almost 17.5% of total energy 

generation in India in the period 2017-18. Wind, solar 

and hydropower sources have to run electricity and, 

after energy production, base load energy fired from 

coal is turned into storage. Renewable peak 

hydropower also provides high demand for 

hydroelectric power on a daily basis. 
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TABLE 1 

Year wise renewable energy generation 

(GWh) 
Year wise renewable energy generation (GWh) 

Source 2014-

15 

2015-

16 

2016-

17 

2017-

18 

2018-

19 

2019-

2020 

Large 

Hydro 

129,2

44 

121,3

77 

122,3

13 

126,1

34 

135,0

40 

155,9

70 

Small 

Hydro 

8,060 8,355 7,673 5,056 8,703 9,366 

Solar 4,600 7,450 12,08

6 

25,87

1 

39,26

8 

50,10

3 

Wind 28,21

4 

28,60

4 

46,01

1 

52,66

6 

62,03

6 

64,63

9 

Bio 

mass 

14,94

4 

16,68

1 

14,15

9 

15,25

2 

16,32

5 

13,84

3 

Other 414 269 213 358 425 366 

Total 191,0

25 

187,1

58 

204,1

82 

227,9

73 

261,7

97 

294,2

88 

Total 
utility 

power 

1,105,
446 

1,168,
359 

1,236,
392 

1,302,
904 

1,371,
517 

1,385,
114 

% 

Renew
able 

power 

17.28

% 

16.02

% 

16.52

% 

17.50

% 

19.1% 21.25

% 

Source:http://www.cea.nic.in/reports/monthly/renewa

ble/2019/renewable-03.pdf 

 

Hydroelectric power 

India is the world's fifth-largest hydropower 

plant. Designed by India, 45,699 MW of its total 

power production potentials was 45,79 MW as of 31 

March 2020. 

More smaller power plants with a combined 

output of 4.380 MW were installed.    The Ministry of 

New and Renewable energy, whereas the larger 

hydropower, described as above, is part of the 

Ministry of Energy, identified to be produced in 

installations up to 25 MW of a nameplate capacity. 

India has enormous potential for hydro-

pumped storage that can economically be utilized as a 

base / peak charge energy source to meet its ultimate 

energy requirements, converting undispatchable 

renewable energy such as water, solar energy and 

water. 

Wind power 

Developments in wind energy in India began 

in the 1990s and in recent years have increased 

significantly. As far as the wind station is concerned, 

India has been the fourth largest installed wind power 

worldwide, though it is largely unrelated to Denmark 

or the US. 

As of 30 June 2018 the total installed wind 

energy was 34.293 MegaWatts (Mw), mainly spread 

across Tamil Nadu (7,269.50 MW), Maharashtra 

(4,100.40 MW), Gujarat (3,454.30 MW), Rajasthan 

(2,784.90 MW)0, Karnataka (2,318.20 MW), Andhra 

Pradesh (746.20 MW) and Madhya Pradesh (423.40 

MW). The ambitious objective of India is to generate 

wind energy potential of 60,000 MW by 2022.  

A new strategy for wind and solar hybrids 

was declared in May 2018 by the Ministry of New and 

Renewable Energy. It guarantees that wind turbines 

and solar panels will be used on the same land. 

Solar power 

India has a wide scale and a high solar 

isolation, the ideal balance for use in India for solar 

power. The Government of India declared, in the 

sense of the National Climate Action Plan launched in 

November 2009, the launch of the Jawaharlal Nehru 

national solar mission. Indian Prime Minister 

Manmohan Singh introduced the network on 11 

January 2010 with the goal of achieving a grid 

potential of 20GW by 2022 and 2GW off-grid 

ventures, which were eventually extended to 100GW 

on the same day under the Government of Narendra 

Modi in the 2015 Union budget of India. In achieving 

this objective, India will aim to become a global 

pioneer in solar energy production by pursuing the 

National Solar Mission. The aim is to achieve grid 

parity (the power delivered on the system at the same 

cost and quality) by 2022. Often backed and renowned 

is the "Solar India" colloquial term, the National Solar 

Campaign. The former targets of the project were to 

build up to 1,000 MW of power by 2013 and to fill 

220 feet of energy in the collection unit by 2022 prior 

to completion of the final phase. 

Biomass 

Because of its tropical nature and adequate 

sunlight and rainfall, India is the ideal environment for 

biomass production. The vast agricultural potential of 

the country has significant agro-residues, which can 

be used both in hot and electricity applications to meet 

energy requirements. The Biomass Capacity is 

expected to include 16,000 MW of biomass energy in 

India, as well as another 3,500 MW of bagasse 

cogeneration, "the amount to about 250 billion tons of 

coal," according to IREDA. 

Biogas 

In 2018, India set the target of constructing 

5,000 large-scale commercial biogas plants capable of 

generating 12.5 tons of bio-NGC per plant every day 

to produce 15 million tons (62 mmcmd) of biogas / 

biomicro-NGC. After the Torre group of existing coal-

fired power plants, discredited organic solids from 

biogas plants will be used to cut energy use. The 

figure has exceeded 3,98 million small family biogas 

plants.   

http://www.cea.nic.in/reports/monthly/renewable/2019/renewable-03.pdf
http://www.cea.nic.in/reports/monthly/renewable/2019/renewable-03.pdf
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Bio protein 

Synthetic Methane (SNG) from carbon 

neutrals or organic CNG can be used to economically 

generate high protein feed for cattle, poultry and fish 

by cultivating the small soils and water footprints of 

Methylococcus capsulatus bacteria. During the SNG 

production process, carbon dioxide emission from 

these bio-protein plants could be recovered. 

Biofuel 

1. Ethanol: 

The penetration of ethanol in the industry 

peaked at 3.3% in 2016 in India. It consists 

of sugar cane molasses, partly cereals, and 

can be mixed with gasoline. For Indian 

ethanol processing, sugar cane can not be 

used. Government also encourages the 

industrial production of biomass-based 

ethanol as a feed product.  

2. Biodiesel: 

In India the market for biodiesel is still early, 

with a total diesel mixing rate of 0.001% in 

2016. Research was initially based on a 

jatropha (jatropha curcas) plant as the most 

suitable oil same to manufacture biodiesel. 

Jatropha plant for biodiesel development 

encountered a number of agricultural and 

economic restrictions and now relies on other 

feedstock technologies that use cooking oils, 

other unusable oils, animal fats and inedible 

oils. 

Waste to energy 

Annual output in metropolitan areas in India 

is about 55 million tons in Municipal Solid Waste 

(MSW), 38 billion liters of sewage. Furthermore, the 

industries produce huge quantities of solid and liquid 

waste. The development of waste is projected to 

rapidly increase in India in the future. The volume of 

waste produced in India is projected to increase 

annually by approximately 1–1,33% per capita. This 

has a significant influence on land size, the economic 

consequences of waste disposal and transport and the 

environmental implications of growing output levels 

for MSW.  

Future of Renewable Energy in India 

We may claim that India is well placed to 

meet its ambitious renewable energy goals with the 

right strategy in green energy. The adoption of 

renewables will play a key role in cultivating a fully 

sustainable energy network in the region. This is no 

secret that it is the fourth biggest carbon emitter in the 

world with a total population of over 1.3 million and a 

significant power sector commitment. Nevertheless, 

India has invested substantially in renewable energy in 

recent years. International climate change issues 

obliged the nation to develop a comprehensive 

renewable and affordable energy strategy for all. 

India has enormous capacity to move to the 

entirely sustainable power grid by 2050 according to a 

report of the University of Technology (LUT) in 

Finland, which contains an abundance of renewable 

energy. That is how we are trained to utilize state-of-

the art technologies. India's renewable energy 

production is looking promising to some 293 

domesticable and foreign companies in India, which 

will generate a total of US$ 310-350 billion in the next 

decade to produce 266 GW of solar, wind, mini-

hydraulic and biomass power. The World Bank Group 

's funding branch, International Finance Corporation, 

plans to expend approximately $ 6 billion on various 

Indian clean and green energy projects by 2022. There 

are big opportunities for energy generation, storage, 

transmission and infrastructure with an investment 

amount of INR 15 trillion in the Indian electricity 

sector over the next four or five years. 

New technologies 

The following works have been carried out 

by the MNRE on various innovative technologies, 

these involve research, development and 

demonstration initiatives at various academic and 

technical universities, schools, national laboratories, 

companies and so forth.   

1. Ocean Energy:  

According to a report of the Indian 

Development Institute Chennai and CRISIL 

Danger and Infrastructure Solutions 

Restricted (December 2014), the capacity for 

tidal power has been measured at about 12 

455 MW. Areas of potential low and 

midwave intensity are Khambhat Gulf, Kutch 

Gulf and the southern Guyara Gulf, Palk 

Bay-Manar Street and Tamil Nadu River, 

South Haldia & Sundarbans, Western 

Bengels. The intensity of the wave is medium 

to low. Tidal energy has not yet been sold in 

India and is at the research and development 

stage. Past tidal power efforts were 

ineffective due to high capital expense 

between Rs 30- 60 crore per megawatt. 

2. Hydrogen Energy:  

A extensive R&D program for hydrogen 

energy and fuel development has been 

funded by the MNRE. Commercial, 

university and research organizations finance 

ventures to address problems in the 

production of hydrogen from renewable 
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energy sources, its safe and easy storage and 

usage by combustion or fuel cell combustion 

to electricity and transportation applications. 

The Banaras Hindu University, IIT Delhi and 

Mahindra & Mahindra funded large-scale 

transport studies. It culminated in the 

production and introduction of hydrogen 

fuel-fuelled internal combustive vehicles, 

two-wheelers. 

3. Geothermal:  

The Indian Geological Survey of India (GSI) 

has identified geothermal opportunities in 

India. The broad calculation suggests that the 

geothermal potential could be 10 GW. 

Present efforts to develop cost-competent 

geothermal power in India are under way. 

4. Energy Storage:  

Power generation will have a significant role 

to play in the integration of grids and control 

of variable sources. With the rise in network 

total performance, it would improve power 

quality, peak demand, rise distribution / 

transmission network capability, avoid / deter 

error penalties, etc. Using energy storage 

devices in conjunction with sustainable 

energy for domestic, commercial and 

industrial participants has the potential to 

increase customers' electricity efficiency and 

sustainability. This also promotes raising the 

fuel usage from backup control applications.  

Road Ahead 

The Indian Government is committed to 

increasing the use of renewable sources of energy and 

is currently pursuing numerous major initiatives on 

solar power and promoting green technology. 

Therefore, renewable energies have the potential to 

generate many jobs at all levels, especially in rural. 

The aim of the MNRE is aggressive, with the capacity 

of 175 GW in terms of renewable energy by 2022, of 

which approximately 100 GW are for solar,60 for 

wind and other hydroelectric and bio energy. The 

government intends to push forward its target of 175 

GVW as set out in the Paris Agreement by 225 GW 

by 2022 in June 2018. The renewable energy industry 

in India is projected to produce up to USD 80 billion 

in investments over the next four years. 

Approximately 5,000 compressed biogas plants are to 

be built in India before 2023. 

By 2040, approximately 49% of the global 

electricity is expected to be provided by renewable 

power because increasingly efficient batteries can be 

needed to store electricity, rising the cost of solar 

energy more by 66% in contrast with current prices. A 

year, India would benefit 54,000 crore by utilizing 

clean energy instead of gas Renewable energies would 

compensate for 55% of the overall installed power by 

2030. 

IV. CONCLUSION 

Renewable energies and development options 

provide the potential to offer solutions to developed 

countries' enduring electricity problems. This article 

summarizes the nature and current state of the green 

energy opportunities of India, key milestones and 

future outlooks. 

The Indian electricity shortages may include 

renewable energy choices such as wind , sun, 

geothermal technologies, ocean, biomass, and fuel cell 

technology. India needs 3–4 times more energy than 

the current total energy consumed to meet the energy 

needs of a growing nation. 

One way to satisfy this need is green 

energies. Actually, approximately 33 percent of 

India's primary electricity use is renewable energy. 

India slowly adopts renewable sustainable energy 

technologies and goes a fair way toward raising 

greenhouses, cleaner soil, and a stable future. In India, 

research has been aggressively under way in the last 

two and half decades to analyze, create, demonstrate, 

manufacture, and introduce a variety of green energy 

technologies for different industries. 

Present biomass comprises a variety of 

photosynthesis products and is basically a chemical 

solar energy collection device. Limited hydroelectric, 

state-of-the-art biomass , wind , solar and geothermal 

energy sources and bio fuels provide renewable power 

for 18% of world energy consumption. 
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