Volume 10 Issue 5 @ 2024 1JIRCT | ISSN: 2454-5988

Green Challenges in India: An Analysis of
Environmental Concerns and Sustainable
Solutions

Dr. Meghna Meena

Assistant Professor
Department of EAFM, Govt. Dungar College, Bikaner

Abstract

India, with its diverse ecosystems and vast population, faces unique and complex environmental
challenges. This paper explores the critical green challenges, India is grappling with including
deforestation, air and water pollution, waste management issues and the impacts of climate change. It
also delves into policy frameworks, innovative approaches and community initiatives aimed at
addressing these challenges. The study underscores the need for an integrated approach combining
technological innovation, robust policy enforcement, and grassroots participation to ensure
sustainable development in India.
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Introduction

India is the fifth-largest country in the world, characterized by its rich biodiversity and a rapidly growing
economy. This growth however has led to significant environmental degradation. The interplay of
urbanization, industrialization, and population growth has strained natural resources, presenting a daunting
challenge for sustainable development.

India's rapid industrialization and urbanization have come at a significant environmental cost. Forest cover
is depleting due to infrastructure development and agricultural expansion. According to the Forest Survey
of India (2021), while there has been a slight increase in forest cover in some areas, many ecologically
sensitive regions continue to face deforestation. Moreover, India generates about 3.5 million tons of plastic
waste annually, of which a significant proportion is mismanaged. Rivers like the Ganges are heavily
polluted due to untreated industrial waste and urban sewage, posing health risks to millions.

India is among the countries which are most vulnerable to climate change, with increasing occurrences of
floods, droughts, and cyclones. Rising sea levels threaten coastal cities like Mumbai and Kolkata, while
Himalayan glaciers are melting, disrupting water supplies to millions. The erratic monsoon patterns, critical
for India's agriculture-dependent economy, exacerbate the problem. This impacts food security and rural
livelihoods, further widening socio-economic inequalities.

Indiais experiencing a rapid surge in energy demand driven by industrial expansion, urbanization and arising
standard of living. It is expected that by 2032, the peak power demand in the country will reach to nearly
370 gigawatts (GW), nearly double its current capacity.This exponential growth in energy needs is a critical
factor shaping India’s approach to sustainable energy.The India’s response requires not just scaling up to
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energy capacity but also creating a flexible, adaptive energy system capable of meeting fluctuating
demands while integrating renewable sources and reducing emissions.

Renewable energy, while sustainable and eco-friendly, presents unique challenges in terms of reliability and
predictability.Unlike coal or natural gas, which can provide continuous power output, renewable such as
solar and wind are intermittent; their production depends on weather and environmental conditions, which
can be unpredictable.India’s push to generate a substantial portion of its electricity from renewable thus
necessitates a system with built-in flexibility—one that can absorb fluctuations in supply and balance them
with demand.This flexible infrastructure will allow India to achieve both energy security and
sustainability, making renewable a viable backbone for its growing economy.

The Major Challenges in India’s Green Energy Transition

e Environmental Degradation: India's natural resources are under significant stress due to deforestation,
soil erosion, and water pollution. According to the Forest Survey of India (2021), while overall forest
cover has marginally increased, ecologically sensitive regions like the Western Ghats and the Himalayan
states are facing deforestation. Moreover, rampant urbanization has resulted in the loss of wetlands and
biodiversity hotspots.

High Dependence on Fossil Fuels: India's energy mix is still heavily reliant on fossil fuels, with coal
accounting for around 55% of thecountry's electricity generation.This entrenched dependence on
traditional energy sources poses a significant challenge in transitioning towards renewable energy
sources.

Climate Change:India ranks among the most vulnerable nations to climate change. Rising temperatures,
erratic monsoon patterns, and an increase in the frequency of extreme weather events, such as cyclones
and floods, pose significant threats. Coastal cities like Mumbai, Chennai, and Kolkata face the risk of
inundation due to rising sea levels, while rural areas struggle with droughts and water scarcity.

Policy and Institutional Gaps:India has implemented several policies to address environmental
challenges, such as the National Action Plan on Climate Change (NAPCC) and state-specific action
plans. However, these initiatives often face execution hurdles, including inadequate funding,
bureaucratic inefficiencies, and a lack of public awareness. The enforcement of pollution control norms
remains weak, and environmental concerns are frequently sidelined in favor of economic development.

Vulnerability in Green Technology: India's dependence on imported green technology, particularly
China's dominance in solar panels, wind turbines, and critical minerals, creates a
vulnerability.Around 70% of India's solar power generation capacity is built on China-made solar
equipment.This reliance exposes India to potential supply chain disruptions and price hikes if
geopolitical tensions rise.

Grid Integration Challenges: The intermittent nature of renewable energy sources like solar and
wind poses significant challenges in maintaining grid stability and ensuring a reliable and consistent
power supply.

Limited Energy Storage Capacity: Energy storage solutions like pumped hydro and battery storage are
still in their early stages in India.This limits the ability to store excess renewable energy for later use,
hindering their effectiveness in meeting peak demand periods.India needs an advanced battery energy
storage system (BESS) ecosystem to support 500GW of non-fossil energy targets by 2032.

e \Waste Management of Solar Panels and Wind Turbines: The increasing use of solar panels and wind

turbines raises concerns about their end-of-life management.India generated about 100 kilotons (kt)
of solar waste in the financial year (FY) 2022-2023 and it is expected to reach 600 kt by 2030.
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e Water-energy Nexus Challenges: The water-intensive nature of certain renewable energy technologies,
such as concentrated solar power (CSP), poses challenges in water-stressed regions of India.The water
level in the country's 150 main reservoirs has already dropped to 23% as per Central Water Board,
significantly posing a challenge to the adoption of water intensive renewable energy technologies.

How India can Accelerate Green Energy Transition

e International Collaboration: Engaging with global partners through initiatives like the International
Solar Alliance can attract foreign investments and technology transfers.

e Strengthening Policy Frameworks:Environmental laws need stricter enforcement. Adequate funding
for green initiatives and increased accountability at the state and local levels are essential for success.

e Green Social Entrepreneurship and Grassroots Innovation: Fostering a vibrant ecosystem for green
social ventures.Providing seed funding, incubation support, and regulatory frameworks to empower local
entrepreneurs developing innovative solutions for clean energy access in rural areas.These solutions
might range from micro-hydropower plants to community-owned solar farms.

e Promoting Energy Democracy: Empowering communities and individuals to become active
participants in the energy transition by encouraging distributed generation, energy cooperatives, and
community-owned renewable energy projects.Initiatives like the Dhundi Solar Project in
Maharashtra, where a village collectively owns and operates a solar power plant, can be replicated all
across the country to drive grassroots adoption of renewable energy.

e Embracing Circular Energy Economy: Incorporating circular economy principles in the renewable
energy sector by promoting the reuse, repurposing, and recycling of components and materials used in
solar panels, wind turbines, and energy storage systems.Companies like Attero and Cygni Energy are
pioneering the recycling of lithium batteries that can serve as a role model.

e Integrating Green Energy with Agriculture: Exploring innovative solutions like agrivoltaics, where
solar panels are installed on agricultural lands, allowing for simultaneous energy production and crop
cultivation.The pilot agrivoltaic project in Jodhpur city of Rajasthan has demonstrated the potential of
combining solar energy generation with sustainable agricultural practices.

e Renewable Energy Storage Parks: Establishing large-scale renewable energy storage parks, combining
various storage technologies like batteries, pumped hydro, and thermal storage, to enhance grid stability
and enable higher renewable energy penetration.

e Green Gig Economy and Skill Development: Create a vibrant "Green Gig Economy" by upskilling and
reskilling the existing workforce for renewable energy jobs.Utilizing online platforms like Skill India
Digital Hub (SIDH) to connect skilled individuals with freelance work in solar panel installation, wind
turbine maintenance, and electric vehicle repair. This fosters entrepreneurship and empowers individuals
to contribute to the green transition.

Opportunities in India’s Transition to Clean Energy:

= Job Creation: Transitioning to renewable energy could create millions of jobs across the supply chain.
For instance: Initiatives like the National Solar Mission had projected to provide employment to
millions of individuals in the country.

« Energy Security: Reducing dependence onimported fossil fuels enhances energy security
and economic stability.

« Environmental Benefits: A shift to renewable significantly reduces carbon emissions, aligning with
India’s commitments under the Paris Agreement.
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For example: The Green Energy Corridor aims to boost renewable energy transmission across India,
reducing reliance on coal and cutting emissions.

« Technological Innovation: The push for renewable spurs innovation in technology and business
models.For instance: The development of hybrid systems that combine solar and wind power optimizes
both land use and energy production.

« Global Leadership: By prioritizing green energy, India can position itself as a leader in clean
technology on the global stage.For example: India’s proactive role in the International Solar
Alliance showcases its leadership in global renewable energy policy.

India’s energy transition in the coming decade is not just about replacing fossil fuels with renewable
sources; it requires a comprehensive rethinking of how energy, economics, and environment interact.By
implementing these strategic shifts, India can develop a clean, resilient, and inclusive energy economy that
balances growth with sustainability.Above all, placing people at the centre of this transition ensures that
India’s energy future is not only sustainable but also equitable, empowering its citizens to actively
participate in and benefit from this profound foster a culture of environmental stewardship. Moreover,
integrating green technology and promoting eco-friendly infrastructure can pave the way for a more
sustainable future.

India stands at a critical juncture where proactive steps today can ensure a balanced and greener tomorrow.
Addressing green challenges is not only essential for environmental preservation but also for ensuring long-
term economic growth and improving the quality of life for its citizens.India’s journey towards a clean
energy future is fraught with challenges but also rich with opportunities that can catalyze economic growth,
enhance energy security, and promote environmental sustainability. With strategic measures and a
commitmentto innovation and collaboration, India can successfully navigate its transition to
a sustainable and reliable power sector, setting a global benchmark in renewable energy adoption.
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