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Foreword
Globally at present there is an unprecedented impetus to 

leave the age of fossil fuel behind us and the need for a 

change has never been felt more in India than now. 

Particularly the onset of COVID 19 and subsequent lockdown 

that led to reduced carbon emissions and massive levels of 

pollution reduction with unleashing clean breathable air all 

over India, not just decision makers, policy advocates or 

environmentalists, but even the common man is urging for a 

boost in the renewables sector so as to sustain lower levels 

of pollution and also meet their ever-increasing energy 

demands through low cost sustainable options. 

As a part of Nationally Determined Contributions as per the 

Paris Accord on Climate Change, India has made a pledge 

that by 2030, 40% of our installed power generation capacity 

shall be from non-fossil fuel sources and also by 2030, reduce 

emission intensity of GDP by 33-35 % from 2005 level. While 

India has its green energy targets clear and crisp for the 

upcoming period, the achievement of the same is indeed a 

challenge. Nevertheless, India has set a target of achieving 

175 GW of Renewable Power capacity by 2022 and is 

confident of attaining it.

With rising urbanization and per capita energy consumption, 

India's energy requirements are increasing by the day. At a 

time when India is looking to become self-sufficient through 

the various Government backed schemes, energy demand is 

only set to increase further.  To cater to this requirement, 

renewableenergy resources will be the solution going 

ahead. Particularly, in India where conventional resources of 

energy are much less than sufficient, renewables will be the 

cost efficient, effective and sustainable solution. This report 

aims to discuss the green energy scenario in India and is 

divided into four chapters, namely, Development of Solar 

Industry and Speedy Deployment, Better Utilisation of the 

Carbon Cycle, Indigenous Storage Battery Manufacturing 

and New Areas of Research and Development in Hydrogen 

as a Fuel to give the reader an overall idea of the sector.

Dr Rajeev Singh
Director General, ICC

There can be no 

sustainable development without 

sustainable energy development 
Margot Wallstrom
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The National Institute of Solar Energy has assessed the Country's solar potential at about 748 

GW. Consequently, solar energyhas taken the center stage in India's National Action Plan on 

Climate Change with National Solar Mission being one of the primary Missions.  Launched in 

January 210, NSM happens to be a major initiative of GOI which involves active state 

participation to promote ecological sustainable growth that can ultimately culminate into India 

meeting the challenges of climate change. 

Among the latest initiatives undertaken by the Government, for the sector PM-KUSUM, Solar 

Rooftop Phase II, 12000 MW CPSU Scheme Phase II, etc. are noteworthy. 

A Glimpse of some important schemes and the Central Financial Assistance or Subsidy for each:

% of Provisional Solar Energy Generation, November (mu)
By Top 15 States

Source: CEA
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Chapter I: Development of Solar Industry and

Speedy Deployment
If we are looking for the genesis of all forms of energy, Solar is the answer.  Being pollution free, 

inexhaustible and with abundant distribution, it is one of the most attractive sources of energy. 

India with its tropical location is blessed with an average solar radiation incidence in the range 

of 4-7 KWH per day. Hence, the country has tremendous scope of generating solar energy to its 

benefit and meet up its ever-increasing energy demand. Particularly at a stage post COVID 19, 

and global supply chain disruptions, when domestic businesses are looking to take over the 

import scenario in the realm of Atmanirbhar Bharat, energy requirements are expected to soar 

high and solar can be a solution to the same. 

Where India Stands in Solar Energy?

As per current statistics, India now has the third-largest solar installed capacity in the world. It is 

one of the few countries who are progressing toward meeting the three key NDC targets viz. 

achieving a 40% non-fossil-fuel-based installed power capacity, reducing 33%–35% emissions, 

and creating a carbon sink of 2.5 to 3 billion tons of carbon dioxide by 2030. Latest data shows 

that the all-India solar energy generation increased by almost 16% year over year to 4487.25 

Mega Units (MU) in October 2020, from 3883 MU in October 2019. Hence, going at this rate, 

despite the hazards brought onto by COVID 19, India is expected to achieve this target much 

earlier.

Notably, in the month of November, 2020, the all-India provisional solar energy generation 

stood at 4229.64 MU. While Karnataka occupied the first position in this regard with 24% solar 

energy generation, Rajasthan stood second with 18% followed by Telangana at 12% and Tamil 

Nadu at 10%.
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Name of the Scheme Central Financial Assistance (CFA)

Scheme for Setting up 

of 5000 MW Grid-

connected Solar PV 

Power Projects under 

Batch-IV of Phase-II of 

JNNSM with Viability 

Gap Funding Support

The Project developer is provided a Viability Gap Funding based 

on his bid. The upper limit for VGF is kept at INR 1.0 crore/MW 

for open category and INR 1.25 crore/MW for projects in DCR 

category. SECI will select projects through competitive e-

bidding based on minimum VGF sought (quoted in INR/MW), 

or there may be a provision for quoting a discounted tariff 

(quoted in INR/kWh).

Grid connected 

rooftop

CFA is 30% of the benchmark cost for general and 70% CFA for 

North Eastern and Special Category States for residential, social 

and institutional sector.

Pilot-cum-

demonstration project 

for development of 

grid connected solar 

PV power plants on 

canal banks and canal 

tops

v Financial support of INR3 crore/MW or 30% of the project 

cost, whichever is lower, for Canal Top SPV projects and INR 

1.5 crore/MW or 30% of the project cost, whichever is lower, 

for Canal Bank SPV projects.

v Total CFA of uptoINR225 crore for 100 MW (50 MW on Canal 

Tops and 50 MW on Canal Banks) to be disbursed over a 

period of maximum 2 years post sanctioning of the plants as 

under:

v Upto 40% on sanctioning of the projects.

v 60% on successful commissioning of the projects.

v Service charge to SECI @1% of project cost.

Scheme for setting up 

of 1000 MW of Grid-

Connected Solar PV 

Power projects by 

Central Public Sector 

Undertakings (CPSUs) 

under Batch- V of 

Phase II of JNNSM

v Viability Gap Funding (VGF) provided through SECI at a fixed 

rate of INR 1 Cr/ MW for projects where domestically 

produced cells and modules are used and INR 50 lakh/ MW in 

cases where domestically produced modules are used. 

v VGF released in two tranches as follows:

l 50% on successful commissioning of the full capacity of 

project (COD)

l Balance 50% after one year of successful operation of the 

project

Name of the Scheme Central Financial Assistance (CFA)

Scheme for 

Development of Solar 

Parks and Ultra Mega 

Solar Power Projects

v INR 20 lakhs/MW or 30% of the project cost including Grid-

connectivity cost, whichever is lower

v CFA @ INR 25 lakh per park for DPR preparation of solar 

parks, conducting surveys, etc.

Operationalisation of 

300 MW Solar PV 

Projects by defence 

establishment and 

para military forces

v The bidders selected on the basis of bids for minimum VGF 

requirement for the project with commitment to supply solar 

power at INR 5.50/KWh for 25 yeaINR 

v The upper limits of the VGF are as follows:

l Category-I:      INR 2.5 crore/MW for project capacity up to 5 

MW or 30% of the project cost whichever is lower;

l Category-II:     INR 2 crore/MW for project capacity greater 

than 5 MW up to 25 MW or 30% of the project cost 

whichever is lower; and

l Category-III:    INR 1.5 crore /MW for project capacity 

greater than 25 MW or 30% of the project cost whichever is 

lower.

Keeping in view the technology upgradation and economies of 

scales, the upper limit of VGF was revised on 17.02.2017 to @ 

INR 1.10 Cr./MW for all projects irrespective of sizes for which 

tenders were not brought out.

Scheme for Setting up 

of 750 MW Grid- 

connected Solar PV 

Power Projects under 

Batch-1 of Phase-II of 

JNNSM with Viability 

Gap Funding Support

The selection of the bidders has been based on the Viability Gap 

Funding (VGF) required for the project in an ascending order 

upto the full capacity. Viability Gap Funding (VGF) is limited to 

30% of the project cost or 2.5 crore per MW, whichever is lower. 

Solar Energy Corporation of India (SECI) has signed PPA with 

such project developers for purchasing entire power from the 

project for 25 years at INR 5.45 per unit (INR 4.75 per unit for 

projects availing accelerated depreciation).

The Project developer is provided a viability gap funding based 

on his bid. The upper limit for VGF is kept at Rs 1.0 Crore/MW 

for open category (Rs. 1.31 Crore/MW for projects in DCR 

category).

Scheme for Setting up 

of 2000 MW Grid-

connected Solar PV 

Power Projects under 

Batch-III of Phase-II of 

JNNSM with Viability 

Gap Funding Support
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To boost the implementation and adoption of solar energy, Government has undertaken 

steps to install solar power plants in public services such as the Indian Railways. These 

steps include:

Ø Commissioning of 102.8 Mega Watt (MW) rooftop solar plants.

Ø Commissioning of 4.7 MW land based solar plants.

Ø Land based solar power plant of 50 MW at Bhilai (Chhattisgarh) and 2 MW at Diwana 

(Haryana) are under execution. 

Ø To further proliferate solar plants, Indian Railways plans to install solar plants of 20 GW 

capacity by 2030 by utilizing its vacant land. In this regard, to begin with, bids for 3 GW 

solar plants on vacant railway land parcels and land parcels along the railway track have 

already been invited. Indian Railways plans to provide these solar plants by March, 2023.

Future Outlook
As per Central Electricity Authority's National Electricity Plan, contribution of renewable 

energy sources is estimated to be around 24% of the total electricity demand of the country by 

the year 2026-27. The target for renewable energy has been increased to 175 GW by 2022. 

Notably by 2022, solar power is expected to contribute 100 Gigawatt (GW) in this regard. 

At the current levels, it is estimated by experts that solar Power Generation can alone cater to 

more than 65% of India's entire need of power. Hence, there is a need to focus on this 

inexpensive and pollution free energy resource to generate power. Focus needs to be laid on 

installing large projects in potential states such as Rajasthan, UP, Tamil Nadu, Karnataka etc. to 

cater to our needs.  We also have to emphasize on a larger scale on Roof Top Solar Energy 

Generation so as to cater to at least half of every household demand of energy in the upcoming 

period.

1. Lighting Systems Off-Grid scheme- SPV 

lighting systems and 

power plants, Solar 

Pumps

A. Home lights/Lanterns/Street Lights with Lead acid batteries: 

Benchmark Cost = INR 340/Wp:

CFA=INR 102/Wp 

B. Street lights with Lithium Ferro Phosphate batteries: 

Benchmark cost= INR 475/Wp: CFA= INR 142.5/Wp

Name of the Scheme Central Financial Assistance (CFA)

2. Power packs with battery bank @7.2 VAh/Wp 

A. Up to 300 Wp: Benchmark Cost = 200/Wp:

CFA=INR 60/Wp

B. 300 Wp to 1 kWp: Benchmark Cost = INR 135/Wp: CFA=INR 

40.5/Wp

3. Solar Power plants with battery bank @7.2 VAh/Wp and       

capacity up to 10 kWp: Benchmark Cost = INR 135/Wp: CFA=INR 

40.5/Wp

4. Solar Pumps 

A. Up to 3 HP (DC): Benchmark Cost = INR 1,20,000/HP: 

CFA=INR 30,000/HP

B. 3HP to 5 HP (DC): Benchmark Cost = INR 95,000/HP: 

CFA=INR 19,000/HP

C. Up to 3 HP (AC): Benchmark Cost = INR 1,00,000/HP: 

CFA=INR 25,000/HP

D. 3HP to 5 HP (AC): Benchmark Cost = INR 85,000/HP: 

CFA=INR 17,000/HP

Pradhan Mantri 

KisanUrjaSurakshaeva

mUtthaanMahabhiyaa

n (PM-KUSUM) 

scheme

The scheme aims to add solar and other renewable capacity of 

25,750 MW by 2022 with total central financial support of INR 

34,422 Crore through-

v 10,000 MW of Decentralised Ground Mounted Grid 

Connected Renewable Power Plants of individual plant size 

up to 2 MW

v Installation of 17.50 lakh standalone Solar Powered 

Agriculture Pumps of individual pump capacity up to 7.5 HP.

v Solarisation of 10 Lakh Grid-connected Agriculture Pumps of 

individual pump capacity up to 7.5 HP. 
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Government Initiatives
The Government of India has been implementing several policies to address climate change 

and reduce greenhouse gas (GHG) emissions. These include policies related to implementation 

of the coal cess, market mechanisms including perform achieve and trade (PAT), renewable 

energy certificates (REC) and a regulatory regime of renewable purchase obligation (RPO) that 

have led to an indirect carbon pricing. 

The cost implications of these policies can be attributed either to GHG emissions (in the case of 

coal cess and PAT) or GHG emission reductions (in the case of REC and RPO obligations). Coal 

cess is currently at Rs 400 ($5) per tonne; the Central Electricity Regulatory Commission has set 

the REC floor price at Rs 1,000 ($13); and the price of energy saving certificates (ESCert) ranged 

from Rs 200 to Rs 1,200 ($2.6-16) during transactions organised in 2017. All these costs can have 

different implications for GHG emissions.

Carbon pricing can help in developing strategies for companies to benefit from or align with the 

emission-reduction related policy mixes that exist in the country. Carbon pricing provides a 

common metric (that is, dollar per tonne of CO2 equivalent) for comparison between options, 

and enables the assessment of the level of co-benefits to help in better decision-making. For 

instance, Rs 1 million invested in renewables may offer more emission reduction co-benefits 

compared to energy efficiency, depending on the measures being implemented.

Further, climate change risks including physical risks, pricing risks, reputational risks, and 

regulatory risks, are mostly not considered by companies or are hard to determine. ICP offers a 

solution for allocating resources or assigning value to climate risks. For example, in addition to 

the carbon price due to policy mix in the country, companies can add a premium or an additional 

value they would like to associate to other risks like physical risks and reputational risk. This 

indirectly enables companies to assess resources that can be allocated to address different 

climate risks that may not be easy to quantify.

Way Forward
Policy Framework: India needs private finance for demonstration and early deployment of 

Carbon Capture & Storage (CCS), development of comprehensive national laws, regulations, 

guidelines for multilateral finance that require new-build, base-load, fossil-fuel power plants to 

be CCS-ready, improvement of understanding among the public and stakeholders of CCS 

technology and its importance and determination of government role in design and operation 

of CO2 transport and storage infrastructure.

Co2 Storage: The need of the hour is also implementation of policies that can encourage 

storage exploration, characterization, and development for Carbon Capture & Storage (CCS) 

projects, implementation of governance frameworks ensuring safe and effective storage, 

Chapter II: Better Utilisation of the Carbon Cycle
Background 
The human kind made between industrial revolutions, has disturbed the carbon cycle of the 

earth and now it is time to use technology to reset that balance. It's not only imperative for us to 

be net carbon zero, but it is important that we opt for methods and technologies to recycle 

carbon. At present India is working massively to not just reduce pollution but also to improve 

energy access in both rural and urban areas. At this juncture, zero-carbon buildings can take on 

further value, as there is a tremendous amount of new construction coming online and every 

kilowatt hour not used in one place can be used elsewhere. India's building sector will account 

for 55% of electricity demand by 2047. Mitigation of pending issues in this sector should become 

an immediate priority in order to avoid the lock-in effect of inefficient building stock and help 

increase the reliability and affordability of energy supply generally.

In order to promote low carbon transformation, energy efficiency can provide considerable 

potential in the Indian context. India had realized this importance of energy optimization long 

back, evident from the launch of the Energy Conservation Act in 2001. It had further directed its 

policies to focus specifically on energy efficiency by setting up the Bureau of Energy Efficiency 

(BEE) and then initiating the National Mission for Enhanced Energy Efficiency (NMEEE). 

However, India doesn't lack the technology or the knowledge expertise to go zero carbon, 

instead most saw regulatory and financial barriers as the biggest challenges. India has taken 

some steps in the direction of decarbonizing the building sector through the latest version of 

the Energy Conservation Building Code, which mandates a small amount of on-site renewable 

energy generation for new construction and renovations of large buildings (100 kilowatt or 

larger connected load).

However, there has been limited application of the previous versions of the code. In order to 

optimize implementation, fast track and efficient coordination of multiple government 

agencies are the need of the hour to reduce delayed enforcement. So far, developers have 

been less inclined to support the code due to higher initial transaction and construction costs. 

Improving the speed of approvals and providing financial support to builders for lowering the 

costs of construction could make a big difference.

Erstwhile, climate change that was earlier looked at as a threat, is now being seen as a business 

opportunity. For this, India has also fast-tracked its investment and promotion in renewable 

energy and increased its carbon footprints. However, there remains much more to be done 

with respect to adoption. Currently, the push towards renewable energy, with a focus on solar 

parks is being looked at, policy wise, as a measure to have more carbon footprints. 

At present, the Indian government is considering long-term growth strategies for 2030-2045, 

which would “decouple” carbon emissions from economic growth. However, in order to 

achieve the same, there is a need to translate the Paris Agreement into domestic law. 

Nevertheless, on the brighter side, India published its National Action Plan on Climate Change 

(NAPCC) in 2008, split into eight missions on diverse aspects of climate mitigation and 

adaptation policy that will help India achieve its long-term growth strategies. 
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Indian Scenario: The coronavirus pandemic has strengthened the need for encouraging 

domestic manufacturing in India since it is overly dependent on imports to suffice its 

requirements. With mega targets to ramp up the renewable energy mix, especially solar, to its 

power generation capacity, and an increased focus on electric vehicles (EVs), India has to make 

concerted efforts to incentivise the domestic manufacturing of EV components, renewable 

energy equipment and batteries.

India is at a nascent stage of creating a domestic battery manufacturing ecosystem. There is, 

however, an enormous potential for large-scale battery manufacturing capacity. An export-

competitive battery manufacturing industry creates an even bigger economic opportunity for 

Indian manufacturers. 

The India battery energy storage systems market is expected to rise at a CAGR of 

approximately 10% during 2020-2025. The annual LIB market in India is likely to increase at a 

CAGR of 37.5% to reach 132 GWh in 2030. Cumulative lithium-ion battery market size is 

estimated to increase from 2.9 GWh in 2018 to reach to about 800 GWh by 2030.

The National Mission on Transformative Mobility and Battery Storage, announced in March 

2019, plans to establish a few gigawatt-scale, export-competitive integrated batteries and cell-

manufacturing plants in India. This could support greater energy security, enhance energy 

system resilience, and position India for global leadership in energy storage technology and 

manufacturing.

The expected scale and growth of the country's battery market is sufficiently large to justify 

giga-scale manufacturing capacity in the years ahead. Large-scale domestic battery 

manufacturing will reinforce and support complementary transitions towards increasing 

shares of renewable energy generation and electrification of the transportation sector.

Recently (11 November 2020) the Union Cabinet issued in-principle approval to the National 

Programme on Advanced Chemistry Cell Battery Storage, including an outlay of up to Rs 18,100 

crore over a five-year period. The approval of the Programme sets a bold agenda for the 

accelerated development of an industrial sector that will have far-reaching benefits for the 

nation's economy. Batteries will play a key role in India's clean energy future by bringing 

benefits to sectors ranging from consumer electronics to mobility and from electric power to 

rail and defence.

Future Ahead: The large-scale demand for storage battery will create huge opportunity for 

investors to build giga-level manufacturing plants. At present, it may appear as a capital-

intensive investment, but it will help the country to secure the supply chain and reduce import 

dependence, given the huge market potential. 

Some of the raw materials used in LIB manufacturing are scarce in India. To diminish 

dependence on foreign import, an innovation in the manufacturing technology that requires 

fewer amounts of elements like Lithium and Cobalt at the base level to produce the product is 

required. As such a platform needs to be established for the Indian companies to invest more in 

development of coordinated international approaches. This will improve understanding of 

storage resources and enhance best practices and support to R&D into novel technologies 

utilizing significant quantities of CO2 leading to their permanent retention from the 

atmosphere.

Conclusions: It is proven that CCS can significantly reduce the CO2 footprint as its reach goes 

much beyond just the concept of 'clean coal technology'. Over the last 20 years, the diversity of 

CCS applications has gained prominence and further opportunities must be cultivated. 

Understanding the importance of long-term commitment and stability in policy frameworks, 

there is a need for targeted policies which provide a financial incentive for investment. 

Alongside, investment in R&D and implementation and an expanded project line-up is needed 

for more new projects to become operational in future. Also, steps should be undertaken to 

create markets for clean products with a low CO2 content. Community engagement and public 

understanding for CCS is essential.

Chapter III: Indigenous Storage Battery
Manufacturing

Overview 

Energy storage technology has the potential to unlock economic and environmental benefits in 

a variety of markets and will play a key role in the overall clean energy transition. Along with 

promoting renewable power generation, it will allow sharp decarbonisation in key segments of 

the energy market. 

As the critical technology component in electric vehicles, batteries are at the centre of the 

electric mobility transition. In many cases, renewable energy's intermittence requires that it be 

connected to energy storage to compete directly with fossil fuels.

Among the various existing battery technologies, such as Lithium-ion battery (LIB), Lead-acid 

battery, Nickel cadmium battery, LIBs have been gaining momentum globally. This is mainly 

attributed to the rising demand for battery powered electric vehicles (EVs) globally. LIBs have 

been widely tested for their performance in EVs.

According to Bloomberg New Energy Finance estimate, energy storage global demand is 

projected to rise from 9GW/17GWh in 2018 to 1,095GW/2,850GWh by 2040 with India emerging 

as the third largest market. The global LIB market was valued at USD 36.7 billion in 2019 and is 

projected to hit USD 129.3 billion by 2027, at a CAGR of 18% from 2020 to 2027.
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the Research and Development (R&D) sector.

Capital subsidy (25%) along with production subsidy (10%) should be provided to make 

indigenous LIB manufacturing cost competitive. Ensuring a steady market demand for 

indigenous batteries will help in creating a sustainable manufacturing ecosystem. India's 

national missions like National Electric Mobility Mission Plan (NEMMP) and Jawaharlal Nehru 

National Solar Mission (JNNSM) will enable the consolidation of the LIB market in the EV and 

grid sectors. These policies will also help India meet the storage requirement of approximately 

2700 and 22 GWh, in the EV and grid sectors, respectively.

The scale of India's demand and its stage of development together present a powerful 

opportunity for India to emerge as a global leader in battery manufacturing. This opportunity 

could position India to achieve durable economic growth and global competitiveness over the 

coming decade.

Pursuing this opportunity will create substantial economic and environmental benefits 

including a reduced reliance on imported oil, improved air quality, and increased renewable 

energy supply. Further, the COVID-19 pandemic has signified the importance of diversifying 

supply chains and manufacturing locations for critical technology. Timely and informed policy 

decisions pertaining to indigenisation will help develop a robust battery manufacturing 

industry in the country.

Chapter IV: New Areas of Research and
Development in Hydrogen as a Fuel

Environment is of utmost importance to all of us as it is for the environment degradation that 

we witnessed the floods in Kerala and the smog in Delhi. The Government should take 

measures so as to control pollution and help save the environment for the best of our future 

generations. When environment is a concern the primary focus falls on fossil fuels as excessive 

burning of fossil fuel is blamed for the majority of environment pollution. There is a need to 

supplement the fossil fuels with alternative greener options. In this case the role of Hydrogen 

in transportation as well as CNG for less polluting fuels will be important. Hydrogen and energy 

have a long-shared history – powering the first internal combustion engines over 200 years ago 

to becoming an integral part of the modern refining industry. It is light, storable, energy-dense, 

and produces no direct emissions of pollutants or greenhouse gases. But for hydrogen to make 

a significant contribution to clean energy transitions, it needs to be adopted in sectors where it 

is almost completely absent, such as transport, buildings and power generation.

India which is endowed with coal resources will have to find less polluting and more beneficial 

utilization of coal and chemicals. Hydrogen is a clean fuel that, when consumed in a fuel cell, 

produces only water. Hydrogen can be produced from a variety of domestic resources, such as 

natural gas, nuclear power, biomass, and renewable power like solar and wind.

The concept of “Green” hydrogen stands on a zero-carbon fuel made by electrolysis, utilizing 

renewable power from wind and solar to split water into hydrogen and oxygen. It is 

increasingly being touted as a way to decarbonizes emissions-intensive heavy industry and 

transport sectors, but currently costs of production are too high to be competitive with other 

fuels. The number of countries with polices that directly support investment in hydrogen 

technologies is increasing, along with the number of sectors they target. There are around 50 

targets, mandates and policy incentives in place today that direct support hydrogen, with the 

majority focused on transport. Over the past few years, global spending on hydrogen energy 

research, development and demonstration by national governments has risen, although it 

remains lower than the peak in 2008.  Dedicated electricity generation from renewable or 

nuclear power offers an alternative to the use of grid electricity for hydrogen production. With 

waning costs for renewable electricity, in particular from solar PV and wind, interest is growing 

in electrolytic hydrogen and there have been several demonstration projects in recent years. 

There are many benefits of having hydrogen as a fuel, firstly it is readily available, as hydrogen is 

a basic earth element and it's very abundant. Hydrogen is a renewable energy source which 

means we cannot run out of it, at least not on a human timescale. It's a rich source of energy 

which is all around us. Secondly it doesn't produce harmful emissions. As hen we burn 

hydrogen no harmful byproducts are released into the atmosphere. As a fuel hydrogen is 

incredibly dense in energy and is able to provide a lot of power. It is 3 times more powerful than 

most fossil-based fuel sources so less hydrogen is required to perform the same tasks. This is 
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why hydrogen is used in space exploration to fuel spaceships, aero planes, boats, cars and fuel 

cells. 

As a fuel it is very efficient in terms of energy. Hydrogen is incredibly dense in energy and is able 

to provide a lot of power. It is 3 times more powerful than most fossil-based fuel sources so less 

hydrogen is required to perform the same tasks. This is why hydrogen as a fuel is used in space 

exploration to fuel spaceships, aeroplanes, boats, cars and fuel cells. 

On the other hand, logistics wise hydrogen is expensive to produce and difficult to store as it is 

lighter than other gases. To be able to store it we need to compress it into a liquid and store it at 

a low temperature. The high amounts of pressure needed to store hydrogen make it a difficult 

fuel to transport in large quantities. Thus, hydrogen as a fuel is a very costly alternative for 

substituting fossil fuels. 

In this respect it can be said that the Government should take some initiatives in Research and 

Development of the “Green Hydrogen”. Also, without Government subsidy it is not possible to 

produce hydrogen in mass scale. Nonetheless it is a very good option as a fuel for ensuring a 

sustainable environment but it still requires more research to bring out logistically and 

ecologically suitable version for the use in the Indian economy.
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