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1. Sustainable Development through Renewable 
Resources 

Introduction 

As per Brundtland report Sustainable development is defined as ‘the development that 
meets the needs of the present without compromising the ability of future generations to 
meet their own needs.’ As the world is developing leaps and bounds the energy needs of 
world is also increasing exponentially. This requires world to see more greener solutions 
using renewable energy sources. 

Energy Sector 

 The use of renewables has tremendous scope in energy sector.  
 Hence developing a sustainable solution in energy sector would go long way in 

sustainable development strategy. 
 As on today, India is consuming about 9000 billion units of energy for various 

purposes.  
 About 47 per cent of the total energy is sourced from coal and lignite, 31 per cent 

from crude oil, about 15 per cent from electricity (hydro, nuclear and other renewable 
sources) and 8 per cent from natural gas. (Energy Statistics, 2022). 

Impact of Fossil Fuels 

 The limitations of using fossil fuels energy sources are fear of exhaustion, geopolitical 
conflicts, concentration of energy sources to some pockets etc. 

 The 2022 report of the Lancet Countdown on Health and Climate Change: 
Health at the Mercy of Fossil Fuels says that use of fossil fuels in future may 
eradicate any efforts of ending hunger. 

 Hence, use of fossil fuels in long-term may not be sustainable. 
 India, pledges to reduce its carbon intensity by 45 per cent from 2005 level by 

2030 in its Nationally Determined Contributions (NDCs). 

Renewable Energy 

 India's power generation mix is rapidly shifting towards a more significant share of 
renewable energy.  

 Today, India is the world's third largest producer of renewable energy, with about 42 
per cent of our installed electricity capacity coming from non-fossil fuel sources. 

 India's power generation mix is rapidly shifting towards a more significant share of 
renewable energy.  

 Today, India is the world's third largest producer of renewable energy, with about 
42 per cent of our installed electricity capacity coming from non-fossil fuel sources. 
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Solar Power:  

 According to the estimates of Ministry of New and Renewable Energy (MNRE) 5000 
trillion kwh energy is incident over India's land area every year, with most parts 
receiving 4-7 kWh per sq. m per day. 

 Estimates by National Institute of Solar Energy suggest that covering three per cent 
of the waste land area with solar photovoltaic modules can generate about 748 GW 
power.  

 In 2010, Government of India launched National Solar Mission (NSM) with active 
participation of States to promote sustainable growth while addressing the energy 
security challenges. 

Wind Power: 

 The study of National Institute of Wind Energy (NIWE) identified wind potential of 
Gujarat, Maharashtra, Rajasthan, Tamil Nadu, Madhya Pradesh, Andhra Pradesh 
and Karnataka at 100 m above ground level (agl) is 293 GW and the potential at 120 
m agl is 652 GW. 

 India, having a natural advantage of 7500 km long coast line, has the potential of 
harnessing offshore wind energy. 

 The NIWE has identified potential zones for offshore wind energy of 36 GW and 35 
GW off the coasts of Gujarat and Tamil Nadu respectively. 

Hydropower: 

 Since March 2019 Government of India has been recognising Large Hydro Power 
Projects (LHPs) including Pumped Storage Projects (PSPs) having capacity of more 
than 25 MW as part of renewable energy. 

 According to the assessment made by Central Electricity Authority (CEA), India has 
the potential of economically exploitable hydro-power to the tune of 1,48,700 MW.  

 If the probable capacity of pumped storage of 94000 MW and that of about 6700 MW 
from small, mini and micro hydel projects are considered, India's hydro power 
potential will be about 2,50,000 MW. 

Bio Fuels: 

 Ethanol is a renewable fuel that can be made from various plant materials, 
collectively known as ‘biomass’. 

 The National Policy on Biofuels announced in 2018 is aimed at accelerated promotion 
of biofuels with indicative targets of achieving 20 per cent blending in Petrol and 5 
per cent blending in diesel by 2030. 

Green Hydrogen: 
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 The hydrogen produced from splitting of water molecule through electrolysis process 
using currents generated from renewable sources are known as green hydrogen. 

 The National Hydrogen Mission aims to make India a green hydrogen hub which 
will help in meeting the target of production of 5 million tonnes of green hydrogen 
by 2030 and the related development of renewable energy capacity. 

Ocean and Geo-thermal: 

 Ocean energy refers to energy derived from Wave Energy, Tidal Energy, and Ocean 
Thermal Energy Conversion. 

 The estimated theoretical power potentials for Tidal and Wave energy are 12,455 MW 
and 41,300 MW respectively. 

 Geothermal Energy is a source of heat stored in the earth's crust, which is 
manifested on surface as hot springs.  

 In India, Geological Survey of India (GSI) has estimated that a tentative power 
potential of 10 GW could be extracted from geothermal energy. 

Cochin International Airport Limited (CIAL) has successfully turned itself 
into a fully solar powered airport. 

Food Security and Renewables: 

 The food security is very much linked to higher farm productivity, which itself is 
linked to higher irrigation facilities, which is why ground water is being extracted 
uncontrollably in India. 

 The decline of ground water table leads to the consumption of more energy every year 
to meet the irrigation requirements.  

 Use of renewables plays a major role in ensuring gains for the water-energy-food 
nexus. 

Pradhan Mantri Kisan Urja Suraksha evam Utthan Mahabhiyan Yojana (PM-KUSUM): 

 It was launched in 2019. 
 The scheme has three components- 

1. Addition of 10000 MW of solar capacity through installation of small solar 
power plants of capacity up to 2 MW. 

2. Installation of 2.0 million standalone solar powered agricultural pumps, and 
3. Solarization of 1.5 million existing Grid-connected Agriculture Pumps. 

International Solar Alliance (ISA): At present,110 countries are signatories 
to the ISA Framework Agreement, of which 90 countries have become 
members by completing the procedure of ratification. 

Way forward: The impediment of popularization of renewable sources are its high-cost 
maintenance. Perhaps India can bring a confluence of all the G20 nations on the need for 
R&D in this aspect, so that renewable energy source use become more prevalent. 

 

2. Powering Growth in Agriculture Sector 
Introduction 
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Agriculture is not only largest employment provider in India, it is also one of the biggest 
energy consumers in India (nearly 20%). Government has set a target to make agriculture 
sector diesel free by 2024. In this effort, renewable energy’s implementation becomes only 
viable solution. 

Resources at work 

 Biogas can act to replace fossil fuels in rural area. It can be used to replace diesel by 
80 to 100 %. 

 The by-product of biogas plant can be used for nutrient management and soil health. 
 Government of India is promoting installation of biogas plants by providing subsidy 

through two major schemes:  
o New National Biogas and Organic Manure Programme (NNBOMP) for biogas 

plants in size range of 1cu.m, to 25 cu.m,per day.  
o Biogas Power Generation (off-grid) and Thermal Energy Application 

Programme (BPGTP) for setting up biogas plants in the size range of 30 cu.m, 
to 2500 cu.m,per day. This corresponds to power generation capacity range of 
3 kW to 250 kW for thermal energy/cooling applications.  

 Government of India has launched a dedicated GOBARdhan (GAlvanising Organic 
Bio-Agro Resources Dhan) scheme with twin objectives- 

o To make the village clean; 
o To generate clean power from organic wastes. 

 The scheme also aims to increase income of farmers by converting biodegradable 
waste into compressed biogas (CBG). 

 Biomass is another potential source of RE in rural India that provides power for 
household needs and irrigation as well.  

 Biomass materials used for power generation primarily include bagasse, rice husk, 
straw, crop waste and agricultural residues.  

 A study estimated surplus biomass availability at about 230 million metric tones per 
annum covering agricultural residues corresponding to a power potential of 28 Giga 
Watt. 

Sun at service: 

PM- KUSUM, which was launched in 2019, is one of the largest initiatives of the world to 
provide clean energy to more than 35 lakh farmers and also enhance their income. The 
scheme is being implemented through its three components with specific objectives: 

Component A: Decentralized Grid Connected Solar Power Plants (Target- 10,000 MW): 

 This component intends to make farmer 'URJA DATA' by installing small solar power 
plant (up to 2 MW capacity) on his barren, fallow, pasture or marshy land, and 
selling the generated power to electricity Distribution Companies (DISCOMS) on a 
pre-determined rate. 

 About 73.45 MW cumulative capacity of small solar plants have been installed under 
this component so far, out of which 48.2 MW has been added during 2022. 

Component B: Installation of Standalone Solar Powered Agriculture Pumps (Target-20 
lakh): 
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 Under this component, individual farmers can replace their existing diesel pumps 
with solar pumps through Central Financial Assistance (30 per cent of the 
benchmark cost) and State Government's subsidy (30 per cent).  

 The remaining 40 percent will be borne by the farmer, but bank finance for 30 per 
cent is available, so farmer will have to initially pay only 10 per cent of the cost.  

 However, farmers of north-eastern states and hilly states are provided higher central 
financial assistance up to 50 per cent. 

Component C: Solarization of existing Grid connected agriculture pumps (Target -15 
lakh): 

 Under this component, exclusive power feeders for agricultural purposes will be 
solarised by installing solar power plants of required capacity.  

 Government of India has earmarked 30 per cent subsidy for this purpose. 

After completion, the KUSUM scheme is expected to- provide 7.55 lakh job 
years (skilled and non-skilled); annual reduction of 1.38 billion litres of 
diesel consumptions; reduction of 32 million tonnes per annum carbon 
emission. 

Some other solar devices/equipment: 

 Solar Photo Voltaic (PV) pumping system for lifting low head water from canals. 
 Solar PV Duster for dusting in daytime and the charged battery allows it to be used 

in night time also. 
 Solar PV sprayer is especially useful for safe and effective spray of pesticides for 

vegetables and low height fields. 
 Solar driers are also becoming popular in the field of food processing and storage 

sector. 

Conclusion: There has been a visible impact of renewable energy in the Indian agriculture 
during the last few years. RE based decentralized and distributed applications have 
benefitted millions of farmers in villages by meeting their energy needs in an environment 
friendly manner. 

3. Decarbonization of Transport Sector 
Introduction: The race to limit the global temperature rise to less than 1.5 degrees Celsius 
requires huge carbon cut in each and every sector. The transport sector, which is one of the 
biggest contributors of ground level carbon emissions can act as the torchbearer of fight 
against carbon emission. 

Pollution from IC engine vehicles:  

 Land transport is the one that can be shifted to zero tailpipe emissions mode.  
 In the current context, electric vehicles (EVs) provide this solution and are already 

much greener than Internal Combustion Engine (ICE) based vehicles.  
 India's transport demand is expected to increase by 2.7 times in over 30 years.  
 The existing EV engines is 19-34 per cent less polluting than IC engine vehicles. 
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Indian EV automotive market:  

 Indian automotive market is quite different compared to the majority of the developed 
world, two-wheeler accounts for 76-80 per cent of the total registered automotive in 
India. 

 Summing up, mass mobility relies on public transport, two-wheelers, and three-
wheelers.  

 Therefore, FAME II was focused on these three segments.  
 After the remodelled FAME II was launched in June 2021, the sales have increased 

by manifolds. 
 Regarding two wheelers, India is already the biggest manufacturer and most 

significant market globally. 
 Electric two-wheelers will also see Mobility on Demand (MoD) and Mobility as a 

Service (MaaS) models to develop.  
 This is because the upfront cost of fixed-battery electric two-wheelers is still higher 

than ICE vehicles (On a total cost of ownership basis, EVs are cheaper). 
 In the case of electric two-wheelers engaged in commercial applications or requiring 

high run, operating models such as battery as a service (Baas) are evolving.  
 The battery swapping provides the benefit of zero downtime, higher range, low price 

(As you only own the vehicle and the battery is on subscription), freedom from the 
risk of battery obsolescence, and also higher safety (battery goes back to the OEM-
powered charging dock after every use). 

The PLI schemes for EV value chains: India has chance to become global hub of 
manufacturing of entire EV value chain. For this to happen, Union government and various 
state governments are providing various PLI schemes. 
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 India needs to have million-plus fast chargers to cater to the needs of EVs, mainly 
four-wheelers, cargo three-wheelers, Light commercial vehicles (LCVs), and Buses 
(Mainly intercity). However, fast chargers are imported into India (Majorly), and only a 
few players (one or two) are manufacturing locally developed/manufactured fast 
chargers.  

 India has the potential to lead the manufacturing of fast chargers and become the 
global hub. 

 The battery swap stations in rural areas will change the EV adoption and Battery 
storage landscape.  

 It could improve the electricity supply and quality in far-flung areas. 

Potential in Battery recycling:  

 Another part of India's transition to clean mobility is recycling and refurbishing used 
batteries.  

 India needs a comprehensive mission plan to deal with Advanced Chemistry Cell 
(ACC) recycling. This is also important as >95 per cent of the original critical 
minerals can be recovered from these ACC batteries and reused in cell 
manufacturing. 

 

 

EV policies:  
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 States have also provided several fiscal and non-fiscal supports (On top of those 
provided by the federal government), and already more than 22 states have declared 
their EV Policies.  

 Indian Railways have launched their EV Policy.  

Capacity building and awareness generation:  

 Since EV is an evolving space, capacity building at all levels, along with upskilling 
and reskilling, is very important. 

 NITI Aayog is working with IITs to nudge them to start EV-specific courses. More 
than 15 IITs have already started the courses at the PG level.  

 This has to trickle down to diplomas and other technical and non-technical 
institutes. 

 Further, "Shoonya - Zero pollution Mobility" is a consumer and corporate-facing 
campaign hosted by NITI Aayog. 

 This will generate not only build awareness around EVs; but also create an 
irreversible demand for zero-pollution deliveries and rides in Indian cities. 

Conclusion: India has laid an ambitious outline and policies to direct the country towards 
a cleaner, greener, and more connected world. The industry is also reciprocating the same, 
but the speed needs to pick up on all sides, including manufacturing and consumer 
acceptance. 

4. Mitigating Environmental Issues 
Introduction:  

 Greenhouse gases are generated by burning fossil fuels for energy production which 
are responsible for global climate change posing great environmental threat.  

 Over 80 percent of India's energy needs are met by three fuels namely coal, oil and 
solid biomass.  

 As per World Energy Outlook (2021) of International Energy Agency, the current 
share of India in global primary energy consumption is 6.1 per cent. 

 If the subsidies and impacts of fossil fuels ore addressed in energy policies, then the 
renewable energy technologies could be used more rapidly. 

India’s Policies on Climate Change: 

 In 2008, National Action Plan on Climate Change (NAPCC) was prepared which 
has eight missions as a multi-pronged, long-term and integrated approach to address 
climate change. 

 Long-Term Low-Carbon Development Strategy submitted by India under United 
Nations Framework Convention on Climate Change (UNFCCC) focus on the rational 
utilisation of national resources with due regard to energy security. 

 The Climate Change Action Plan (CCAP) launched during the 12th Five Year Plan 
with an outlay of Rs. 290 Cr. to build capacity and support implementation of 
relevant climate change related actions at the national and State level. 

 National Adaptation Fund for Climate Change (NAFCC) was established in 2015 
with the aim of meeting the cost of adaptation for climate change. 
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 At COP 26 of UNFCC held in Glasgow, India presented 'Panchamrit' of India's 
climate action. These were:  
1. India will get its non-fossil energy capacity to 500 gigawatts (GW) by 2030, 
2. India will meet 50 per cent of its energy requirements from renewable energy by 

2030,  
3. India will reduce the total projected carbon emissions by one billion tonnes from 

now onwards till 2030,  
4. By 2030, India will reduce the carbon intensity of its economy by less than 45 per 

cent and  
5. By the year 2070, India will achieve the target of Net Zero. 

 Government of India also initiated PM-KUSUM (Pradhan Mantri Kisan Urja Suraksha 
Evam Utthan Mahabhiyan) implemented by Ministry of New and Renewable Energy 
(MNRE). 

 Government provided PLI schemes for solar cell component manufacturing in India, 
which aims to reduce import dependence in the area of energy sector.  

 The PLI scheme has six objectives which are as follows: 
i. To build up solar PV manufacturing capacity of high efficiency modules.  
ii. To bring cutting-edge technology to India for manufacturing high efficiency 

modules. Technologies which yield better module performance will be 
incentivized.  

iii. To promote setting up of integrated plants for better quality control and 
competitiveness.  

iv. To develop ecosystem for sourcing of local material in solar manufacturing.  
v. Employment generation and technological self-sufficiency.  
vi. To encourage sustainable manufacturing practices and adoption of circular 

economy approaches. 
 Green Energy Corridors is another programme implemented by MNRE in the country 

to promote renewable energy sources, to create intra-state transmission system for 
renewable energy projects. 

 Modhera, a village in the Mehsana district of Gujarat as India's first 
solar village. 

 In Uttar Pradesh, a target of producing 22,000 MW electricity from 
solar energy in the next five years has been set. 

 The Energy Conservation (Amendment) Bill, 2022 has been passed 
which focus on the use of nonfossil energy (biomass, ethanol, green 
hydrogen) to decarbonise Indian economy. It will also allow carbon 
credit trading. 

Conclusion: These initiatives will help India achieve targets of Paris Climate Agreement and 
significantly contributes towards reducing the pollution load and thereby mitigating 
environmental problems. It will also have bearing on the targets set in Global Biodiversity 
Framework under the COP-15 of Convention on Biological Diversity to protect the world's 
biodiversity. 

5. Public Awareness About Renewable Energy 
Sources 
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Introduction: The power sector, worldwide, is experiencing a transition from fossil-fuel-
based power to clean energy power, based on renewable sources. In this transition, making 
people aware of clean energy for use and adoption plays a crucial role. The present global 
energy price rise is not only a lesson to world to lessen its dependence on fossil fuel, but 
also a chance to shift towards renewable energy field to gain self-sufficiency in energy 
security. 

Renewable energy: Concept and implications 

 Renewable energy sources can be defined as energy sources that are not depleted 
with their use.  

 Renewable energy, as defined by the United Nations (UN) is energy derived from 
natural sources, which are replenished at a higher rate than consumed.  

 Renewable energy is also referred to as clean energy as it does not produce pollution.  
 Renewable energy sources are expected to account for over 90 per cent of global 

electricity expansion over the next five years, surpassing coal to become the largest 
source of global electricity by early 2025 (IEA, 2022a). 

 Economic Survey 2021-22 reports that renewable energy contributes to 
approximately 10.7 per cent of India's power generation, followed by coal. 

 Renewable energy capacity is increasing by 2.9 times and solar energy expanding by 
over 18 times in India (Government of India, 2022). 

Public Awareness Related to Renewable Energy: Concept, Implications and 
Determinants 

 Public awareness can be defined as the improvement of the public understanding of 
environmental issues with various aims, including building environmental awareness 
and getting public, financial and/or scientific support for solving issues.  

 In the context of renewable energy, public awareness refers to the level of 
understanding and knowledge that members of a society have about renewable 
energy sources and technologies. 

 It can be seen as a measure of how well-informed the public is about renewable 
energy, and it can be influenced by various factors such as media coverage, public 
education campaigns, and personal experiences. 

 Public awareness can help in promoting the involvement of citizens in the decision-
making processes that shape energy policies, 

 Renewable energy awareness policies are intended to promote the usage of renewable 
energy sources while also increasing public understanding of their benefits. 

Awareness Related to Renewable Energy: Role of Institution 

 In the current energy market structure, the government promotes the production and 
adoption of renewable systems. 

 It is argued that, to reach long-term policy targets related to renewable energy, the 
long-term continuity of policy support is crucial, along with financial, legal, 
administrative, technological, and cognitive frameworks. 

 Along with financial and institutional support, making people aware of these non-
conventional plays an instrumental role in the adoption of renewable energy by 
people.  
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 Finding a compromise and balance between private and public interests is argued to 
be one of the cornerstones of sustainable development. 

Renewable Energy Promotion: The Indian Context 

 The Department of Non-Conventional Energy Sources (DNES), was created in the 
Ministry of Energy in the year 1982. 

 DNES was upgraded as Ministry of Non-Conventional Energy Sources (MNES) in 
1992.  

 The MNES was renamed as Ministry of New and Renewable Energy (MNRE) in 
October 2006. 

 The Ministry is being supported by five institutes, namely, (i) National Institute of 
Solar Energy (NISE), (ii) National Institute of Wind Energy (NIWE);(iii) Sardar Swarn 
Singh National Institute of Bio Energy (SSS-NIBE) (iv) Indian Renewable Energy 
Development Agency (IREDA); and (v) Solar Energy Corporation of India (SECI). 

 IREDA, a Non-Banking Financial Institution under the administrative control of this 
Ministry, provides term loans for renewable energy and energy efficiency projects. 

 IIT Roorkee provides technical support for small hydropower developments. 

Policy and Guidelines 

 As per the Annual Report of 2021-22, a comprehensive policy framework on 
Renewable Energy Research and Technology Development Programme is in place to 
support Research and Development in the new and renewable energy sector, 
including associating and supporting Research and Development earned out by the 
industry for market development. 

 The policy framework provides guidelines for project identification, formulation, 
monitoring, appraisal, approval, and financial support. 

Special Schemes 

 National Solar Mission to produce 40 GW Grid connected Rooftop projects and 60 
GW large and medium size land-based solar power projects (a total 100GW solar 
energy). 

 The Pradhan Mantri Kishan Urja Suraksha evam Utthan Mahabhiyaan (PM-
KUSUM) aims to add 30800 MW solar capacity by 2022. 

 The National Mission on Strategic Knowledge for Climate Change is another 
initiative to make people aware. 

Conclusion: 

Renewable energy is the answer of rapid rise of global climate temperature and degradation 
of environment. The awareness for renewable energy would not only reduce the use of fossil 
fuel but also increase the use of renewable energy. It would also pressurize policy makers 
to form favorable policies for sustainable use of renewable energies. 

6. Transition to Clean Energy 
Introduction: The question of energy security, importing cost of fossil fuels, volatility in 
fuel prices, and impact of fossil fuel emissions on environment are driving nations to shift 
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from fossil fuel-based energy system to renewable source of energies. In Indian context, this 
transition provides some challenges and many opportunities as well. 

Clean Energy:  

 The term "energy transition" refers to the change that is taking place in the global 
energy sector away from fossil-based systems of energy production and consumption. 

 Renewable energy technologies are called “clean” or “green” since they generate very 
few-pollutants, if any. 

 Climate experts are nearly unanimous in their conclusion that the earth's average 
temperature has increased over the last century and if this pattern continues, it 
would have disastrous effects on the world. 

Energy Scenario: 

 India’s energy sector has seen some successful achievements like, connecting 
hundreds of millions of residents to the nation’s electricity grid and tremendous 
increase in solar energy generation capacity. 

 India rosed to third largest consumer of energy. 
 The rise of demand in energy is mostly met by coal based thermal plants (80% of rise 

in demand). 
 The coal, which was fulfilling 33 per cent of all energy demand in 2000 is fulfilling 

44 per cent of all energy demand in present day. 
 The share of biomass in energy dropped from 1/4th to total demand to 12 per cent in 

2019 due to rise in usage of LPG in rural households. 
 Transport energy consumption climbed 3.5 times since 2000 while building demand 

grew 40 per cent due to increasing appliance ownership and the availability of 
contemporary cooking fuels. 

 Government data indicate that more than 99 per cent of households were connected 
to electricity in 2019. 

Future of the Energy Sector 

 As per International Energy Agency (IEA), the solar power would see a tremendous 
growth in India in coming future. 

 Solar energy produces less than 4 per cent of electricity output in present time would 
see a jump, when India fulfills its ambitious target of producing 450GW of solar 
energy by 2030. 

 Wind and solar photovoltaic electricity currently account for 7 per cent of total 
output, which is twice as much as their proportion in 2014 (in some states it has 
reached to 15 percent). 

 The rise in demand of rooftop solar generation would be a challenge, whose target of 
40GW out of 100GW under national Solar Mission is lagging behind its target. 

 The annual growth rate of India's demand for electricity is 4.7 per cent, which is 
approximately double the pace of overall growth in the demand for energy. 

 The proportion of total energy consumption that is met by electricity is expected to 
increase from the current 20 per cent to approximately 50 per cent by the year 
2040. 

 Increased adoption of electric vehicles, particularly two-and three wheeled vehicles, 
makes it possible for electricity to make headway in the transportation industry 
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Hydro-power 

 India has fifth largest potential for hydro-power generation in the world, but 
hydropower accounts for just 10 per cent of India’s total energy output. 

 The potential for pumped storage in India is approximately 90GW, and there are 63 
sites that have been identified and recognised in national energy regulations for the 
significant grid services they provide. 

Sustainable Development Goals 

 In recent years India has made tremendous gains in the achievements of various 
goals under GDGs, thanks to the gain in the field of access to electricity, 
improvement in air quality, water and sanitation etc. 

 A number of significant private players have also upped their commitment to the 
development of sustainable energy.  

 Reliance Industries has announced a net-zero target for the year 2035, and other 
energy supply companies have also committed to setting these goals.  

 Other energy supply companies, such as Tata Group, Adani Transmission, Suzlon, 
and Essar Oil and Gas, have committed to set emissions reduction goals under the 
Declaration of the Private Sector on Climate Change.  

 Within the next five years, automotive businesses in India expect to spend around 
500 million dollars in support of the adoption of electric vehicles. 

Investments in Energy Sector 

 Between 2014 and 2019, there was approximately a 55 per cent increase in the 
amount of money invested in renewable energy. 

 To meet the requirements for lowering emissions in industry, which includes the 
steel, cement, chemical, and manufacturing sectors, the energy intensity of 
production will need to be cut by almost a quarter over the course of the next decade. 

India to lead the Global Energy Sector 

 Between 2019 and 2040, India will have the highest rise in energy demand of any 
country, accounting for about one-quarter of the total global increase.  

 India is the world’s second-largest contributor to the increase in the usage of 
renewable energy sources, after only China. 

 India, which is currently a major player in solar photovoltaics (PV), will take on a 
similar role in battery storage, attracting more than a third between 2019 and 2040.  

 India’s power system will grow larger than the European Union's by 2040, and it will 
be the world's third-largest in terms of electrical generation.  

 Furthermore, India's installed renewable energy capacity will be thirty per cent 
greater than that of the United States. 

 India's policymakers will have the critical responsibility of managing the risks and 
geopolitical hazards connected with these increasingly crucial value chains. 

 By the year 2040, the solar PV module, wind turbine, lithium-ion battery, and water 
electrolyzer businesses in India are expected to generate a combined annual revenue 
of over $ 40 billion.  

 The annual demand for lithium-ion batteries in 2040 will be equivalent to more 
than 20 times the capacity of the largest gigafactory that exists today. 
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 India is responsible for a sizeable share of the global market for each product: around 
10 per cent of the market for lithium-ion batteries, 15 per cent of the market for 
wind turbines, and 30 per cent of the market for solar photovoltaics. 

 The Advanced Chemistry Cell and Battery Gigafactory plan developed by NITI 
Aayog offers financial incentives to companies who want to construct battery cell 
plants. 

The future is clean energy: 

 The position that India has in the technological value chain will define the countries 
with which it trades, the patterns of those trades, and the locations of industrial 
investments. 

 Multilateral undertakings and international collaborations based on foreign expertise 
that bolster local capacities are likely to be beneficial. 

 Having access to enough funding is also crucial, and there has to be an exploration 
into how international financial institutions might aid in the development of pre-
commercial energy technologies. 
 

7. Renewable Energy Transforming Rural Women 
Introduction: Renewable energy has been a boon for women in rural India-whether by 
ensuring safety through solar-powered streetlights, reducing drudgery by replacing thigh-
reeling techniques in the textile industry, generating jobs through self-help groups that 
connect people to the electricity grid or simply allowing more time for education and skill 
development. RE can be transformative for India's economy, agriculture, job market, and 
especially for women. 

Renewable Energy and Employment 

 A council on Energy, Environment and Water (CEEW) analysis estimates that 
India’s targets of 100000 MW of solar and 60000 MW of wind power capacity will 
generate about 1.3 million direct jobs. 

 Powering Livelihoods is an initiative by ‘CEEW-Villgro’ to support DRE-based 
enterprises to scale their businesses through an integrated gender lens 

Renewable Energy as a Boon to Rural Enterprises 

 CEEW's analysis of the National Sample Survey Office’ s (NSSO) 73rd round survey of 
unincorporated non-farm enterprises indicates that owners of 4.4 million enterprises 
in rural India complained of erratic power supply as one of the top bottlenecks 
affecting their business. Workflow interruptions and the damage caused to sensitive 
electrical equipment by power fluctuations not only limit productivity but also hinder 
the establishment of new enterprises. 

 Reliable energy access also affords women extra time that they can utilise in skill 
training sessions to get a job or start their own business.  

Distributed Renewable Energy (DRE) Spurring Rural Women's Micro-Entrepreneurship 

 DRE is a renewable energy-based system that can generate and distribute energy 
independent of a centralised electricity grid and provides a wide range of services like 
lighting, cooking, space heating, and cooling.  
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 When we expand the horizon from RE to DRE, we unlock many more jobs and 
livelihoods.  

 In India alone, CEEW estimates a market upwards of USD 53 billion for using clean 
energy for productive enterprises in rural areas such as cold storage, looms, rice 
mills, and sewing machines.  

 Each solar cold storage could augment the incomes for 50-100 farmers. 

Clean Energy Technologies Reduce Women's Drudgery 

 Access to energy can benefit women both at macro and micro levels.  
 At the macro level, it strengthens livelihoods and boosts local economies, while at the 

micro level, it is responsible and caters to 'time poverty'. 

Solar Pumps-Powering Rural Women Farmers 

 Approximately, 76 per cent of agri-allied activities are dominated by women in India.  
 Climate change is responsible for shifting rainfall patterns in many rural geographies. 

This makes access to water a primary concern for many rural women, whether for 
domestic, irrigation, or livestock use.  

 The Pradhan Mantri Kisan Urja Suraksha evam Utthaan Mahabhiyan Yojana (PM-
KUSUM) scheme by the MNRE offers subsidies and other incentives like feed in-
tariffs to support the adoption of solar-powered irrigation systems. 

Resilient Rural Health Systems for Women 

 Accessing reliable electricity is a significant constraint in rural health centres in 
India.  

 According to CEEW's 2017 analysis, 4.6 per cent of functional Primary Health 
Centres (PHCs) in India are unelectrified. This affects over 38 million rural 
households.  

 A 2021 study by Shastry and Rai states that lack of reliable electricity in healthcare 
centres is associated with a decrease of 64 per cent in child deliveries affecting 
women's access to safe healthcare.  

 Renewable energy can empower rural hospitals by providing uninterrupted electricity 
and upgrading basic and critical-care services. 

Solar Street Lights Boost Rural Women's Safety and Mobility 

 A major factor blocking women's economic integration is concern about public safety.  
 In 2012, safety audits conducted by UN Women’s partner Jagori in five municipal 

areas of Delhi identified that enabling street lights provides more safety as darker 
areas face the majority of crimes. Solar street light can address these concerns. 

Access to Clean Energy Equals Access to Better Education and Health 

 Rural Indian women, on average, spend five to eight hours every day on cooking, and 
20 per cent of this time is used in securing fuel wood alone.  

 The World Health Organisation (WHO) reports that 500,000 deaths occur yearly due 
to unclean cooking fuels in India.  

 The International Energy Agency (IEA) estimated that the average firewood load 
carried by women for several miles daily varies from 25-50 kg.  
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 Providing clean energy access can reduce the drudgery among rural women, giving 
them time for education or skill upgradation and improving their health. 

How Renewable Energy can help Rural Women 

 Access to energy provides economic opportunities to women. 
 In its study, the International Renewable Energy Agency (IRENA) stated that DRE 

solutions could generate a resilient energy system and support vital adaptation 
measures for women's communities.   

 Also, long-term access to a reliable energy supply through DRE solutions builds 
services, self-resilience and adaptive capacity among women.  

 It decreases their vulnerability to climate change risks without requiring huge 
upfront infrastructure investment. 

Scope of improvements: 

 Need to educate and empower rural women on the benefits of RE and clean energy in 
improving their quality of life. 

 Empowering women as energy entrepreneurs with the support of the country's 
Entrepreneurship Development Programmes (EDPs). 

 Focusing on the productive use of DRE to improve women's socio-economic 
participation: their skilling, equipment financing, and market linkages for the 
products being produced by end-users. 

 A mechanism to collect sex-disaggregated data on policies/scheme end users across 
ministries needs to be developed. 

Conclusion: For renewable energy to truly transform the lives of rural women, all 
stakeholders-government, private industries, philanthropies, community-level 
organisations and technology enterprises – will have to join hands. Only when women are 
at the centre of renewable energy expansion, will India be able to achieve both inclusive and 
sustainable growth. 

8. India: A Green Hydrogen Global Hub 
Introduction: Increasing renewable energy use across all economic spheres is central to 
India's Energy Transition. Green Hydrogen is considered a promising alternative for 
enabling this transition. 

National Green Hydrogen Mission:  

 The Union Cabinet chaired by Prime Minister Shri Narendra Modi approved the 
Mission with an initial outlay of Rs. 19,744 crores to make India a global hub for 
manufacturing of this clean energy source. 

Objectives:  

 The mission seeks to promote development of green hydrogen production capacity of 
at least 5 MMT (Million Metric Tonnes) per annum with an associated renewable 
energy capacity addition of about 125 GW in the country by 2030.  

 On the long run, it envisages an investment of over Rs. 8 lakh crore and creation of 
over 6 lakh jobs by 2030. 
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Some Salient Features of the Mission 

 Creation of export opportunities for green hydrogen and its derivatives. 
 Facilitate demand creation, production, utilization and export of green hydrogen. 
 Support pilot projects in emerging end-use sectors and production pathways. 
 Public-private partnership framework for R&D (Strategic Hydrogen Innovation 

Partnership - SHIP) will be facilitated under the Mission. 
 All concerned ministries, departments, agencies and institutions of the central and 

state governments will undertake focused and coordinated steps to ensure successful 
achievement of the Mission objectives. 

 The manufacturers of Green Hydrogen / Ammonia and the renewable energy plant 
shall be given connectivity to the grid on priority basis to avoid any procedural 
delays. 

 Single portal related to the mission for ease of doing business. 
 Manufacturers of Green Hydrogen / Green Ammonia shall be allowed to set up 

bunkers near Ports for storage of Green Ammonia for export / use by shipping. 

Benefits of green hydrogen: 

 Green hydrogen can provide green transition from polluting fossil fuels. 
 Hydrogen is utilized for long-duration storage of renewable energy, replacement of 

fossil fuels in industry, clean transportation, and potentially also for decentralized 
power generation, aviation, and marine transport. 

 In terms of integrating renewable energy, Hydrogen provides a means for storage of 
variable renewable energy for stabilizing its output. 

 It plays a unique role in long duration energy storages, helps in grid stability. 

What is hindering the popularization of hydrogen as primary energy source? 

 Scaling up the hydrogen production is costly and an uphill task. 
 Doubt whether hydrogen would become a popular fuel in future. 
 Manufacturing electrolysers is costly and is limited to few developed nations. 
 The use of hydrogen requires a major shift in the existing energy landscape and 

replacing existing infrastructure which has an available period of use, will not only 
become unfeasible financially, but also involve massive wastage of resources. 

Way forward: 

 The Asia-Pacific region is the fastest growing area in the green hydrogen market. 
India has set a target of an annual production capacity of 25 million tonnes by 
2047. 

 By the end of this decade, India wants to produce 5 million tonnes of green 
hydrogen. 

 By 2030, India also plans to add 175 GW capacity of green-hydrogen-based energy.   
 India today is in the process of finalizing a roadmap for becoming green hydrogen 

economy which would require Rs. 15 trillion and another Rs. 15 trillion to meet 
middle-term goal by 2030.  

 So, in all, these initiatives would require an investment of Rs. 30 trillion by 2030. 
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