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Abstract

In the Indian context, achieving Sustainable Development Goal (SDG)
13, which focuses on climate change mitigation, is a crucial challenge.
India faces various environmental issues such as deforestation, land
degradation, and loss of biodiversity, which contribute significantly to
climate change. This abstract briefly highlights the key factors and
strategies that can assist in climate change mitigation in India.

Firstly, India's rapidly growing population and expanding economy
have increased the demand for natural resources. India is home to a rich
biodiversity that is under threat due to habitat destruction and climate
change. Secondly, the energy sector in India contributes significantly to
greenhouse gas emissions. The reliance on fossil fuels, especially coal,
for electricity generation is a major concern. Furthermore, India's
agriculture sector, which supports a significant portion of the population
is vulnerable to climate change impacts such as changing rainfall
patterns and extreme weather events. Lastly, lack of public awareness
and participation play a crucial role in climate change mitigation.
Education and outreach programs can help raise awareness about the
impacts of climate change and the importance of individual actions.

In conclusion, addressing climate change mitigation in the Indian
context requires a comprehensive approach that tackles issues such as
deforestation, land degradation, energy transition, sustainable
agriculture, and public awareness.
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1. Introduction: Sustainable Development Goals (SDG),
With a Focus on Climate Change Mitigation

According to the United Nations report, with fossil fuels
like coal, oil, and gas making up more than 75% of
greenhouse gas emissions worldwide and almost 90% of
carbon dioxide emissions overall, fossil fuels are by far the
biggest cause of climate change. Greenhouse gas emissions
cover the Earth, trapping heat from the sun. Climate change
and global warming result from this more quickly than at
any other time in recorded history, the earth is warming
today. (Aniket Pasté, 2023). Gradual temperature increases
are causing weather patterns to shift and upsetting the
natural equilibrium of the environment. Humans and all
other living things on Earth are at great risk from this
(Technavio, 2023).

2. Importance of addressing climate change through
SDGs:

Our planet's climate is quickly warming, with average
global temperatures increasing by 1.2 degrees Celsius since
the late 20th century. The concentration of atmospheric
CO2, which contributes to more than two-thirds of global
warming, is at its highest level. Human activity is
responsible for causing rapid and widespread changes in the
atmosphere, oceans, land, and biosphere. These changes
have resulted in a five-fold increase in weather, climate, and
water-related disasters over the past 50 years, causing over
two million fatalities and a loss of $3.64 trillion (Walter
Leal et. al, 2023).

Achieving success in the fight against the climate crisis
requires targeted actions that provide tangible benefits while

minimizing trade-offs across multiple fronts. The
Sustainable Development Goals (SDGs) and the 2030
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Agenda, which outline a plan for sustainability and
resilience for people and the planet, are closely linked to
climate change. By leveraging Climate and SDG Synergies
and maximizing the interlinkages between the 2030 Agenda
and the Paris Agreement, there is a potential to achieve both
agendas and ensure a liveable future for generations to
come, leaving no one behind.

3. The need for action

Affordable and scalable solutions are now available to help
countries transition to cleaner and more resilient economies.
However, climate change is a global challenge that
transcends national boundaries. Emissions released
anywhere have an impact on people everywhere, making it
a problem that requires coordinated solutions at the
international  level.  Developing countries  require
international cooperation to move towards a low-carbon
economy.

United Nations Environment Programme Report states that
in 2015, countries adopted the Paris Agreement at the
COP21 in Paris. The agreement came into effect less than a
year later. All countries agreed to limit global temperature
rise to well below 2 degrees Celsius and aim for 1.5 degrees
Celsius, given the significant risks. Implementing the Paris
Agreement provides a roadmap for climate actions that will
reduce emissions and build climate resilience.

4. SDG 13: Takes Urgent Action to Combat Climate
Change and Its Impacts
4.1 Goals and targets

SDG 13 comprises five key targets. These targets
encompass as follows:
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1. Target 13.1: Strengthen resilience and adaptive capacity
to climate-related disasters in all countries.

2. Target 13.2: Integrate climate change measures into
national policy, strategies and planning.

3. Target 13.3: Improve education, awareness-raising, and
human and institutional capacity on climate change
mitigation, adaptation, impact reduction, and early
warning.

4. Target 13.a: Implement the UN Framework Convention
on Climate Change to mobilize funds that will address
the needs of developing countries in the context of
meaningful mitigation actions, and transparency on
implementation.

5. Target 13.b: Promote mechanisms to raise capacity for
planning and management of underdeveloped countries
and Small Island developing States, with a focus on
women, youth, and marginalized communities.

4.2 The Rationale for SDG 13 within the Broader
SDG Framework

SDG 13 aims to create a world that is climate-neutral by the
middle of this century. Without intervention, the
consequences could be irreversible. Climate-related
disasters have resulted in billions of dollars in economic
losses and have impacted countless lives. It is still possible
to limit global mean temperature increase to 1.5°C or 2°C
with political will, increased investment, and existing
technology, but collectively such efforts will contribute to
achieving not only Goal 13 but also other Sustainable
Development Goals, such as poverty, hunger, access to
water, and terrestrial, and marine ecosystems, and those
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related to infrastructure and urban settlements in SDGs 9
and 11, respectively.

5. Policies and Strategies for Climate Change Mitigation
under SDG 13

5.1 Renewable Energy Transition

Renewable energy is energy obtained from natural resources
that are replenished at a higher rate than they are consumed.
Sources like sunlight and wind are examples of such
resources, which are constantly being renewed. These
sources are plentiful and available all around.

On the other hand, fossil fuels such as coal, oil, and gas are
non-renewable resources that take hundreds of millions of
years to form. When burned to produce energy, they release
harmful greenhouse gas emissions, such as carbon dioxide.

Generating renewable energy produces far lower emissions
compared to burning fossil fuels. As fossil fuels currently
account for the majority of emissions, transitioning to
renewable energy is essential to address the climate crisis.
Renewables are now cheaper in most countries and generate
three times more jobs than fossil fuels (United Nations,
Sustainable Development Goals: 2023).

5.2 Energy efficiency measures

Generating renewable energy produces far lower emissions
compared to burning fossil fuels. As fossil fuels currently
account for the majority of emissions, transitioning to
renewable energy is essential to address the climate crisis.
Renewables are now cheaper in most countries and generate
three times more jobs than fossil fuels (United Nations,
Sustainable Development Goals: 2023 Energy efficiency
refers to the use of less energy to accomplish the same task
or produce the same outcome. Homes and buildings that are
energy-efficient use less energy to regulate temperature, run
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appliances, and operate electronics, while manufacturing
plants that are energy-efficient consume less energy to
produce goods. Energy efficiency is one of the most cost-
effective and straightforward strategies to fight climate
change, decrease energy expenditures for consumers, and
enhance the competitiveness of businesses. Additionally,
energy efficiency is a crucial component in achieving
carbon dioxide net-zero emissions through decarbonization.
The society can improve energy efficiency by implementing
the following measures:

* Building Energy Efficiency

* Home Energy Efficiency

* Energy-Efficient Driving and Vehicles
* Energy-Efficient Products

5.3 Adoption of Sustainable Agriculture and Forestry
Practices

For many decades, agriculture has had a significant negative
impact on the environment. The practice involved using
more land, fertilizers, and pesticides to increase yield to
meet the demands of an expanding population. The
consequences were deforestation, soil degradation,
extinction of biodiversity, irrigation issues, pollution, and
other problems. To address this, sustainable agriculture was
developed to meet society's food and textile needs without
compromising the ability of future generations to meet their
own needs (Coulibaly et al, 2021).

Numerous sustainable agricultural practices are being
promoted globally, and most of these methods may be
classified into five farming categories (Pretty 2008). The
first category of practices is associated with pest control.
(Dara 2019). The second group is concerned with
agriculture mechanization. (Sims & Kienzle 2017). The
third set of techniques directly relates to integrated nutrient

57



Safiya & Kavitha DJSR X (1) September, 2024

management and attempts to adjust the level of nitrogen in
the soil, with no additional sources of nutrients (Gruhn et al.
2000). The fourth category concerns systems that mix plants
and trees in the same plot like agroforestry to produce more
natural and better nutrient cows, energy cycles, and carbon
footprints than are currently available (Nair 1993). The last
group of practices is concerned with soil and water. (Lopez-
Vicente & Wu 2019).

This has led to different concepts of sustainable agriculture
of which the most important are Conservation Agriculture,
Good Agricultural Practices (GAP), Organic farming,
Sustainable Intensification (SI), and Permaculture.

5.4. Promotion of Green Transportation

Sustainable transportation refers to the adoption of eco-
friendly means of transportation that minimize harmful
environmental effects. Low-carbon fuels are an important
aspect of sustainable mobility as they produce fewer
greenhouse gas emissions compared to conventional fuels.
Electric vehicles (EVs) run on energy and do not emit any
exhaust into the atmosphere. Hybrid technology, which
combines conventional engines with electric power,
enhances fuel efficiency. Alternative means of
transportation such as walking, cycling, and public
transportation play a vital role in reducing traffic and carbon
emissions, encouraging environmentally friendly mobility
(Techx Technology, 2023).

Prioritizing these alternatives helps in mitigating climate
change and «create a greener future. Sustainable
transportation is crucial for developing net-zero supply
chains by reducing the carbon footprint associated with the
movement of goods and people which can be reflected in
the following cycle of reaction:
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*  Emission Reduction

» Efficiency and Optimization
» Use of alternative fuels

* Green Infrastructure

*  Supply Chain Resilience

5.5 Enhancing climate resilience and adaptation

Every increase in temperature is of great concern, and the
need for climate action has never been more pressing than it
is today. To limit global warming, there must be swift and
significant action taken to reduce greenhouse gas emissions
(a mitigation strategy). Nevertheless, mitigating climate
change alone will not be sufficient. The world must also be
prepared to cope with the inevitable consequences. There
are five pillars that the climate mitigation process can be
divided into, such as; threshold capacity, coping capacity,
recovery capacity, adaptive capacity, and transformative
capacity (Enhancing Climate Resilience, 2021).

To tackle these challenges, there is a need for enhanced
knowledge and scientific advancements across various
domains. This includes the development of technologies,
solutions, and services for adaptation in areas such as:

* Drought-resilient crops

»  Water-saving technologies

+ Satellites for environmental observation

* Rapid progress in adaptation science and climate
analytics as a basis for state-of-the-art climate
information

* Scaling up of digital tools to take our adaptive
capacities to the next level

* This will need to go hand in hand with societal
transformation and large-scale behavioral change
promoting climate-friendly lifestyles.
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6. Assessment of the Effectiveness of Climate Change
Mitigation Strategies

6.1 Evaluation of the progress made towards SDG 13
targets

India is ranked 112 amongst the 193 UN Member States
with a 03.45 score by the Sustainable Development Report
2023.

6.2 Measurement of Greenhouse Gas Emissions
Reductions

Measuring greenhouse gas emissions reductions is a vital
component of achieving SDG13: Climate Action. India’s
CO2 emissions are expected to be 233 million tonnes higher
than the previous year, 176 million tonnes of which is
expected to be contributed by the coal-fired power plants
i.e. an 8.2% rise in India’s annual CO2 emissions for the
year 2023 (Amitabh, Dec 2023).

7. Challenges and barriers to achieving SDG 13
7.1 Political Challenges And Global Cooperation

Climate change is a global issue that needs cooperation
among nations. Negotiations at international conferences
face hurdles, such as disagreements on targets and
contributions. Implementing policies and measures to
achieve SDG 13 can be difficult due to conflicting priorities
and resistance from certain industries. Balancing economic
growth and climate action is a delicate challenge. Raising
public awareness is vital for achieving SDG 13. Achieving
equity and justice in climate action is challenging. Effective
political leadership is crucial, but political cycles and lack
of political will can hinder efforts (Department of
Economics and Social Affairs).
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7.2 Technological Limitations and Innovation

Requirements

Sustainable Development Goal 13, focuses on taking urgent
action to combat climate change and its impacts. Achieving
this goal requires significant technological innovations and
overcoming certain limitations (IPCC Report 2022).

Innovation Requirements: Renewable energy needs
innovation in solar power, wind turbines, energy
storage, and smart grids. Low-carbon transport options
such as electric vehicles, hydrogen fuel cells, and
sustainable biofuels require innovation, as well as
climate-resilient infrastructure. Improving climate data
collection, satellite monitoring, and modeling
capabilities is also crucial for better decision-making on
climate change mitigation and adaptation.

Technological Limitations: Several limitations hinder
the global transition to a low-carbon economy. One of
the major limitations is the lack of widespread
implementation and accessibility of clean energy
sources such as solar, wind, hydro, and geothermal
energy. Another limitation is the high costs associated
with developing and deploying climate-friendly
technologies. The transportation sector contributes
significantly to greenhouse gas emissions, but the
adoption of low-carbon transportation options such as
electric vehicles (EVs) is impeded by the lack of
charging infrastructure. Accurate climate data and
modeling are essential for effective climate change
mitigation and adaptation. However, gaps in data
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collection and limited access to advanced modelling
tools can hinder progress in this area.

7.3 Financial Considerations and Investment Gaps

Achieving SDGI13 goals requires significant financial
resources and investment in research and development. To
address the investment gap, both public and private sources
need to mobilize climate finance. Efforts are also needed to
attract more private investments in renewable energy,
energy efficiency, sustainable transport, and other climate-
related sectors.

Addressing these financial considerations and bridging the
investment  gaps  requires  collaboration  between
governments, international organizations, and the private
sector. It also requires the exploration of innovative
financing mechanisms, such as green bonds, carbon pricing,
and public-private partnerships, to attract the necessary
investments for implementing SDGI13 (Green Climate
Fund).

8. Case studies of successful climate change mitigation

initiatives

8.1 Sustainable Transport Policies in the Netherlands
The Netherlands is a global leader in implementing
sustainable transport policies. The country has taken a
progressive stance towards sustainable development to
achieve its long-term goals of reducing greenhouse gas
emissions and supporting livable cities. They faced
challenges such as urban congestion, air pollution, and
climate change. To tackle these issues, the government had
adopted a holistic approach, one of them being heavily
investing in promoting cycling, making it safe and
convenient for people to choose bicycles over cars. The
construction of dedicated cycle paths, parking facilities, and
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bike-sharing programs has significantly increased cycling
rates and reduced congestion. They had also heavily
invested in expanding and improving its public
transportation network making public transport an attractive
alternative to private vehicles. Rail, bus, and tram networks
are continuously expanded and electrified to reduce carbon
emissions.

To transition to a low-carbon transport system, the Dutch
government has incentivized the adoption of electric
vehicles (EVs). This has been achieved through tax
incentives, infrastructure development, and partnerships
with EV manufacturers. The Netherlands prioritizes
compact and mixed-use urban planning, concentrating on
creating cities that are walkable and bike-friendly. The
integration of land use and transport planning ensures that
neighbourhoods have access to basic amenities, reducing
the need for long-distance travel.

Efforts to promote sustainable transportation are
complemented by education and behaviour change
campaigns. The Dutch government actively encourages
citizens to adopt sustainable transport modes through
programs that raise awareness about the benefits of cycling,
walking, and public transport. Schools, workplaces, and
local communities contribute to this collective effort
through bike training, awareness campaigns, and mobility
challenges.

The resulting impact of sustainable transport policies in the
Netherlands has yielded impressive results. The country
boasts one of the highest rates of cycling and public
transport usage globally. The initiatives have significantly
reduced greenhouse gas emissions and improved air quality,
making the Netherlands a healthier and more enjoyable
place to live (Zhou, H 2023).
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8.2 Energy-Efficient Building Standards in Singapore
Singapore is known for its innovative approach toward
sustainability and energy efficiency. The city-state has
made significant strides in promoting energy-efficient
building standards to reduce its carbon footprint and
combat climate change. Singapore faces unique
challenges in terms of energy consumption due to its
small size and dense population. As a result, it has
placed great emphasis on creating sustainable and
energy-efficient  buildings.  Singapore's  Building
Control Act mandates that all new buildings and major
retrofit activities must comply with the national
building code, known as the Building and Construction
Authority (BCA) Green Mark Scheme.

The BCA Green Mark Scheme is a comprehensive
evaluation system that assesses the environmental
impact and performance of buildings in Singapore. It
rates buildings on a scale of Green Mark Platinum,
GoldPlus, Gold, and Certified based on their energy
efficiency, water efficiency, environmental protection,
indoor environmental quality, and other sustainability
parameters. The BCA provides various incentives and
grants to encourage developers and building owners to
adopt energy-efficient practices. For example, the BCA
Green Mark Incentive Scheme offers cash incentives
and subsidies to offset the cost of implementing energy-
efficient features in buildings. The scheme has been
successful in encouraging developers and building
owners to invest in technologies such as solar panels,
energy-efficient lighting, and green roofs. As a result,
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Singapore has seen a significant reduction in buildings'
energy consumption and carbon emissions. The BCA
reported that buildings certified under the Green Mark
Scheme achieved an average energy savings of 33%
compared to non-certified buildings.

* The commitment of the Singaporean government to
sustainability, combined with financial incentives and
research partnerships, has created a conducive
environment for energy-efficient building practices
(Toh Eng, building and Construction Department
Singapore).

9. Conclusion

Climate change mitigation is vital for environmental
sustainability and 1is a crucial goal for sustainable
development. This paper emphasizes various strategies and
approaches that can be employed to tackle climate change
and reduce greenhouse gas emissions. From making the
switch to renewable energy sources to practicing sustainable
agriculture, numerous actions can be taken at individual,
community, and global levels to mitigate the impacts of
climate change.

By placing climate change mitigation as a top priority in our
sustainable development efforts, we can pave the way for a
more robust and enduring future for everyone. This
encompasses safeguarding vulnerable communities and
ecosystems, fostering economic growth and employment
opportunities in eco-friendly industries, and encouraging
international collaboration to tackle the worldwide scope of
this challenge.

The case studies of Singapore and the Netherlands
demonstrate the significance of combining energy-efficient
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building standards and sustainable transport policies to
encourage environmental sustainability. These measures
have efficiently minimized energy usage, and greenhouse
gas emissions, and improved the quality of life in cities. The
triumph of these initiatives provides crucial insights for
other countries that aim to address climate change and
establish sustainable urban areas.

Therefore, it is imperative that policymakers, stakeholders,
and individuals recognize the urgency of climate change
mitigation and actively work towards implementing the
necessary measures to achieve a sustainable future. By
taking immediate action, we can reduce the adverse effects
of climate change and pave the way for a more sustainable
and prosperous world for future generations.
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