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Introduction

Climate change has become a global concern with far-reaching impacts on economies, societies,
and the environment. This issue requires immediate attention, especially in countries such as India,
which are vulnerable due to their developing status, dense populations, and dependence on
agriculture. The economic implications of climate change in India are significant, affecting policy
decisions, market behaviour, and business strategies. While there is existing research on various
economic tools to address climate issues, such as carbon pricing, green technology, and financing,
there remains a gap in our understanding of the specific economic consequences of climate
mitigation and adaptation. This study focuses on addressing this gap by examining India’s current
climate, assessing its economic implications, and evaluating future strategies for effective climate

resilience.
Status of Climate Change in India

India faces severe impacts from climate change exacerbated by rapid urbanisation, fragile
ecosystems, and low adaptability among vulnerable communities. The nation has experienced an
increase in extreme weather events, such as the Uttarakhand floods in 2013 and Kerala floods in
2018, which have led to significant economic losses and numerous fatalities. Predictions suggest
that India’s average temperatures may rise by 1.7-2°C by 2030, with potential increases up to

4.8°C by 2080. This will likely escalate extreme weather occurrences, threaten food

security and create heightened health risks. India is also one of the world’s largest greenhouse



Gas (GHG) emitters with significant CO2 emissions from sectors such as electricity, agriculture,
and transportation. In 2022, India’s CO2 emissions will grow by 6.5%, reaching a record of 2.7
billion metric tons. Although its per capita emissions are lower than the global averages, India’s
total emissions contribute substantially to global GHG levels. Forest fires also contributed to these
emissions, with more than 520,000 forest fires recorded between 2003 and 2017. Addressing the
impact of climate change in India requires concerted effort to reduce emissions and foster

sustainable development pathways.

Per capita CO, emissions
Carbon dioxide (CO,) emissions from fossil fuels and industry®. Land-use change is not included.
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1. Fossil emissions: Fossil emissions measure the gquantity of carbon dioxide (CO,) emitted from the burning of fossil fuels, and directly from
industrial processes such as cement and steel production. Fossil CO; includes emissions from coal, oil, gas, flaring, cement, steel, and other
industrial processes. Fossil emissions do not include land use change, deforestation, soils, or vegetation.

Mitigation and Adaptation Strategies



India has devised several strategies to combat climate change, emphasising sustainable urban
transitions and integrated infrastructure. Green infrastructure, such as forests, wetlands, and
waterways, helps mitigate climate impacts by capturing carbon, reducing urban heat, and
minimising flood risk. Similarly, climate-smart agriculture and investment in green urban spaces
enhance resilience, supporting both adaptation and mitigation objectives. Furthermore, the
integration of climatic factors into policy and planning is essential. By including climate risks in
decision making, governments and businesses can better prepare for climate-related challenges.
India’s focus on renewable energy and nature-based solutions, including green roofs, walls, and
urban parks, contributes to temperature moderation, air quality improvement, and building
resilience. These strategies are crucial for minimising economic losses, particularly in densely
populated urban centres and flood-prone agricultural regions. Transitioning from fossil fuels to
renewable energy is central to India’s mitigation efforts to reduce GHG emissions while promoting
sustainable economic growth. Programs like REDD+ (Reducing Emissions from Deforestation
and Forest Degradation (REDD +) aim to preserve India’s forest cover, enhance carbon
sequestration, and mitigate the adverse effects of deforestation. However, implementing these
strategies requires careful planning, coordination, and attention to the unique socioeconomic

challenges faced by the different regions within India.
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Nature Based Solutions in Indian cities

Indian cities are increasingly turning to Nature-Based Solutions (NbS) to address environmental
issues, combat climate change, and improve urban resilience. Cities such as Delhi, Rajkot, and
Bangalore have implemented diverse NbS approaches to address their unique challenges ranging

from pollution and water scarcity to urban heat and resource efficiency.

* Delhi's Blue—Green Master Plan is a comprehensive approach that emphasises the integration of
water bodies and green spaces to counter pollution, manage water scarcity, and enhance greenery
across the city. This plan focuses on synergy between land and water management to foster

sustainable urban development, improved water management, and energy efficiency. By



promoting interconnected ecosystems, Delhi aimed to create healthier urban environments and

improve social well-being through more accessible green areas.

* In Rajkot, Gujarat, the Climate Change and Environment Action Plan was designed to reduce
energy consumption, conserve water, monitor air quality, and improve waste management
practices. This plan strongly supports the use of renewable energy and aims to develop a climate-
resilient city through long-term sustainability strategies. Rajkot's initiatives exemplify how urban
centres can reduce their ecological footprint by investing in green practices that also support

cleaner air and reduced energy dependence.

* Bangalore, facing pressure from rapid industrialisation, limited green space, and rising pollution,
has implemented NDbS in urban parks, forests, and gardens. These green spaces help mitigate the
urban heat island effect, which is a common issue in densely built environments, and improve air
quality for residents. Additionally, Bangalore leverages green buildings and smart city
technologies, emphasising resource optimisation to ensure that NbS approaches are effective and

adaptable for long-term impacts.

Across these cities, NbS represents a paradigm shift in urban planning that prioritises
environmental health, resource conservation, and climate resilience. By integrating natural
systems into urban designs, Indian cities are moving towards sustainable development that

promotes environmental balance and helps cities adapt to evolving climate challenges.



Nature-based Solutions

Nature-based Solutions are locally appropriate, adaptive actions to protect, sustainably manage or restore
natural or modified ecosystems in order to address targeted societal challenge(s) - such as climate change
mitigation -, while simultaneously enhancing human well-being and providing biodiversity benefits.
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Government Policies and Future Scope

The Indian government has introduced various policies to address climate change, focusing on
both mitigation and adaptation. Key initiatives include the National Action Plan on Climate
Change (NAPCC) and state-specific action plans. These policies promote renewable energy
adoption, sustainable agriculture, and improved water management. Financial instruments, such
as green bonds and sustainability-linked loans, provide the capital needed to fund large-scale green
projects, while initiatives to encourage private investment in renewable energy bolster the
transition away from fossil fuels. India’s future climate policy needs to focus on enhancing
resilience among vulnerable populations, especially the urban poor and communities reliant on
climate-sensitive livelihoods, such as fishing and farming. Improving disaster preparedness and
adaptive capacity is essential for protecting these groups from climate impact. India’s role on the
international stage is pivotal. International collaboration can support technology transfers, funding
mechanisms, and capacity building, all of which are crucial for India to achieve its climate goal.
The Indian government’s continued commitment to renewable energy, as seen in its ambitious
solar and wind power targets, demonstrates its intent to lead a global shift toward a sustainable,

low-carbon future.

Conclusion

India’s journey toward climate resilience highlights the challenges and opportunities inherent in
addressing climate change. India must continue to prioritise climate adaptation and mitigation
because of its vast population, emerging economy, and ecological diversity. By integrating green
infrastructure, fostering sustainable urban growth, and embracing renewable energy, India can
mitigate its climate impact while fostering economic development. However, addressing climate

change requires not only national policies, but also international cooperation and support, as



India’s actions have both regional and global repercussions. As climate risk continues to rise,
innovative solutions and comprehensive policy frameworks will be essential in shaping a resilient,

sustainable future for India and the world.
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