SOLAR ENERGY AND A VISION FOR SUSTAINABLE
DEVELOPMENT IN INDIA: PAPER 111

o!
N T@)-°* - =

P DIA
ok aiwmgy) somade
sl

iommam

India, a country blessed with abundant sunlight, has made significant strides toward
harnessing solar energy as a clean, sustainable power source. Solar energy offers a
transformative opportunity for the nation to meet its growing energy needs, reduce
reliance on traditional fossil fuels, and support sustainable development goals. As solar
technology advances, it provides not only an environmentally friendly energy source but
also a means of empowering individuals, especially women and marginalized

communities.

Solar Energy Vision in India

India’s journey with solar energy began in earnest in 2010 with the launch of the
Jawaharlal Nehru National Solar Mission (JNNSM). This initiative aimed to position
India as a global leader in solar power by achieving 20 GW of solar capacity by 2022.
Recognizing solar's potential to address energy shortages and reduce carbon emissions,
the government revised the target to 100 GW in 2015, with a specific goal of 40 GW
from rooftop solar (RTS).
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Although India did not reach this revised target by 2022, it achieved an impressive
installed capacity of 7.5 GW of RTS and extended the deadline to 2026. By 2030, India
aims to achieve 500 GW of renewable energy capacity, with solar playing a central role in

meeting this target and supporting the nation’s goal of carbon neutrality by 2070.

With current technological advancements and policy support, solar energy holds the
potential to revolutionize India's energy landscape. By bringing clean energy directly to
homes and communities, solar offers a scalable, decentralized, and inclusive solution that

aligns with sustainable development goals.

The Rooftop Solar (RTS) Program: A Path to Energy Independence

Rooftop solar (RTS) offers households, businesses, and institutions the opportunity to
generate their own electricity. The Muft Bijli Yojana (Free Electricity Scheme) under
the Pradhan Mantri Surya Ghar initiative aims to install RTS systems in one crore
households, targeting up to 300 units of free monthly electricity per household. With an
average system size of 2 kW per household, this program is expected to add a total of 20
GW to the RTS capacity, empowering households to generate clean energy and become

self-sufficient.

Key schemes, such as SUPRABHA and SRIST]I, along with financial incentives,
training programs, and awareness campaigns, have helped increase RTS adoption across
states. Currently, states like Gujarat, Maharashtra, and Rajasthan lead in RTS installations
due to favorable policies, high consumer awareness, and streamlined regulatory
processes. These states provide a model for others, showing that proactive government
support, financial incentives, and a simplified approval process can significantly drive
RTS adoption.

Solar Energy and Decentralization: Powering Progress at the Local Level

One of the most transformative aspects of solar energy is its ability to decentralize power
generation. Unlike conventional sources that require large-scale infrastructure, solar
energy can be produced right where it is consumed, making it a practical solution for

urban and rural households alike. Decentralized solar power reduces reliance on extensive
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transmission networks, cutting energy losses and providing power directly to

communities.

Decentralization has profound implications for social structures and environmental
sustainability. It enables communities to take charge of their energy production, thus
fostering local economic development. Rural areas, often underserved by traditional
power grids, stand to benefit tremendously from off-grid and mini-grid solar
installations. This local generation of energy also enhances climate resilience by

providing reliable, clean energy that reduces reliance on fossil fuels.

Solar Energy and Gender Empowerment: Powering Economic Inclusion

Solar energy is also a powerful tool for gender empowerment, as it enhances women's
participation in the energy economy. Women, particularly in rural areas, are
disproportionately affected by energy poverty, impacting their health, safety, and
economic potential. Access to solar energy helps alleviate these challenges, offering

clean, affordable power that enables women to engage in various economic activities.

Initiatives like Barefoot College in India, Grameen Shakti in Bangladesh, and Solar
Sister in Africa have trained thousands of women as solar engineers, promoting financial
inclusion and transforming lives. In India’s Little Rann of Kutch, for instance, solar-
powered pumps have helped women salt farmers increase their income by 94% and
reduce carbon emissions by up to 115,000 metric tons per year. Additionally, the solar
sector employs a higher percentage of women than any other energy sector, with women
comprising 40% of the workforce in the solar photovoltaic industry. By 2030, as the
sector grows, millions of new jobs will be created, further promoting gender inclusion

and economic growth.
Solar Energy for Social Justice: Empowering Marginalized Communities

Solar energy offers a sustainable alternative to coal, which has long impoverished
resource-rich areas without contributing to local development. Coal mining districts
in India, for example, face severe environmental degradation and poverty, with over

half the population living in impoverished conditions. Distributed solar systems, in
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contrast, are less invasive and more community-friendly. By linking energy
production with local well-being, solar energy brings clean power and economic

opportunities to marginalized communities.

Off-grid solar projects have provided clean, reliable energy to remote areas, driving
social and economic progress. Community-based approaches, supported by local
institutions like self-help groups and farmer-producer organizations, ensure that solar
projects are sustainable, empowering communities to manage energy resources
effectively. When combined with formalized energy committees in areas lacking
structured governance, these projects enable comprehensive energy access and contribute

to climate resilience.

Challenges in Realizing India’s Solar Potential
Despite its benefits, solar energy faces several challenges:

1. Geographical and Sectoral Imbalance: Investments are concentrated in
developed regions, leaving developing nations, especially in Africa, with limited
access. Within India, large-scale solar farms receive the majority of funding,
while smaller but essential applications like solar pumps and cold storage systems
are often overlooked.

2. Manufacturing Concentration: With solar panel production concentrated in a
few countries, India remains vulnerable to supply chain disruptions and price
fluctuations. To achieve self-sufficiency, India must encourage domestic
manufacturing of solar technology.

3. Waste Management: As solar installations increase, so does the need for
sustainable end-of-life management. Effective recycling and waste
management policies are essential to address solar panel disposal and
minimize environmental impact.

4. Accessibility and Affordability: For rooftop solar to reach all socio-economic
groups, government support and market mechanisms must ensure easy access and
affordability. Financial assistance, streamlined loan processes, and subsidies are
crucial to make solar installations more accessible for households across income
levels.
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Way Forward: A Path to Sustainable Solar Expansion

India has made commendable progress in solar energy but must take several key steps to

fully realize its vision:

1. Increase Awareness and Accessibility: Awareness campaigns are essential for
driving consumer adoption of solar energy. Distribution companies and local
bodies should lead grassroots awareness efforts, covering rural and urban areas
alike. Door-to-door promotion of rooftop solar can further raise awareness and
boost adoption.

2. Make Solar Economically Viable: Government subsidies and financing options
must make solar installations affordable. The availability of low-cost loans for
solar should be as common as loans for vehicles, enabling households to invest
in solar energy with ease.

3. Promote Research and Development: Advancements in solar technology,
energy storage, and smart-grid infrastructure can drive down costs, enhance
efficiency, and improve system reliability. New technologies, like drones and
satellite imagery, can streamline solar adoption by helping identify ideal
rooftop locations and conducting feasibility assessments.

4. Build a Skilled Workforce: Vocational training and skill development
initiatives, such as the Suryamitra program, are essential to meet the growing
demand for skilled solar technicians. By training thousands more solar
professionals, India can ensure the maintenance and sustainability of its solar
infrastructure.

5. Optimize Regulatory Frameworks: As the Muft Bijli Yojana rolls out,
government regulations should support solar growth by enabling net metering,
virtual net metering, and group net metering. These updates will facilitate the
efficient integration of solar energy into the grid and make it easier for
consumers to participate.

6. Ensure Sustainability Through Recycling: Establishing a robust framework for
recycling solar photovoltaic materials will prevent solar waste from harming the
environment. By requiring producer responsibility and supporting government-

led recycling initiatives, India can foster a circular economy in the solar sector.
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With the right combination of policies, incentives, and community engagement, India
can unlock the full potential of solar energy. As the country progresses toward its
renewable energy targets, solar power has the potential to become a cornerstone of
sustainable development, creating a cleaner, more equitable energy landscape for

future generations.

Main Practice Question:

"Explain how decentralized solar energy empowers marginalized communities and
promotes gender equality in India, detailing its impact on rural socio-economic

conditions and examples of successful initiatives for women’s empowerment."

Answer Guidelines:

« Introduction: Start by explaining the concept of decentralized solar energy
and its potential to provide clean, accessible power directly to underserved
communities in India.

o Empowerment of Marginalized Communities: Describe how localized solar
energy systems (like rooftop solar and mini-grids) improve socio-economic
conditions by creating jobs, enabling small businesses, and reducing reliance
on costly fuel sources.

o Gender Equality and Economic Inclusion: Discuss solar initiatives that
specifically empower women, such as Barefoot College in India, where women
are trained as solar engineers, and Gujarat's solar pump initiative, which
significantly increased income for women salt farmers.

o Examples and Impact: Highlight statistics, such as women making up 40% of
the solar workforce globally, and mention the positive impacts on health, safety,
and community development from such initiatives.

e Conclusion: Conclude by underscoring the role of inclusive energy policies in
sustaining the growth of solar energy as a means for social justice, gender

empowerment, and sustainable rural development.

P.L. RAJ IAS & IPS ACADEMY | 1447/C, 3rd floor, 15th Main Road,
Anna Nagar West, Chennai-40. Ph.N0.044-42323192, 9445032221
Email: plrajmemorial@gmail.com Website: www.plrajiasacademy.com
Telegram link: https://t.me/plrajias2006 YouTube: P L RAJ IAS & IPS ACADEMY


http://www.plrajiasacademy.com/

PL RAJ IAS & TIPS ACADEMY

MAKING YOU SERVE THE NATION

Mind Map

Started in 2010
Jawaharlal Nehru National Solar Mission Iniiaktarge;20 GWby:2022

Revised target in 2015: 100 GW by 2022, including 40 GW
from RTS

Solar Energy Vision
7.5 GW RTS by 2022
Current Status Extended target: 500 GW renewable energy by 2030

Goal of carbon neutrality by 2070

Pradhan Mantri Surya Ghar initiative
Muft Bijli Yojana —<
Target: 1 crore households, 20 GW capacity
Rooftop Solar (RTS) Program SUPRABHA and SRISTI

Key Schemes Financial incentives, training, and awareness campaigns

Leading states: Gujarat, Maharashtra, Rajasthan

Localized energy generation

Reduces transmission losses
Decentralization Benefits

Supports urban and rural households

Enhances climate resilience

. . Women's participation in energy econom:
# Solar Energy in India RBHE o Y

[

Solar Energy and Gender Empowerment Economic benefits and health improvements

Employment for women in solar sector (40% workforce)

Alternative to coal energy
Benefits rural, resource-rich regions
Solar for Marginalized Communities

Supports off-grid communities

Enhances social justice and climate resilience

Geographical and Sectoral Imbalance

Manufacturing Concentration
Challenges

Waste Management

Accessibility and Affordability

Awareness and Accessibility

Economic Viability

Research and Development
Way Forward

Skilled Workforce

Regulatory Support

Sustainability and Recycling
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