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From the Desk of Organizing Secretary

Dear Participants,

It gives me immense pleasure to welcome you all to the Seminar on Climate
Change and G20: Opportunities and Challenges on 21 May 2023, at Govt. Raza PG
College, Rampur.

Climate change is a global challenge that needs to be addressed at a global
level. The G20 is a forum for international cooperation on economic and financial
issues, which provides an opportunity for the global community to come together
and address this issue. The edited book on Climate Change and G20: Opportunities
and Challenges is an attempt to provide a platform for researchers, policymakers,
and stakeholders to discuss the opportunities and challenges posed by climate change
for the G20 countries.

The seminar aims to bring together experts from academia, industry, and
government to exchange their views on various aspects of climate change and G20.
The seminar will provide an opportunity to discuss the role of G20 countries in
addressing climate change, the challenges posed by climate change, and the
opportunities for G20 countries to work together to address this issue.

The seminar will be divided into several sessions, each focusing on a different
aspect of climate change and G20. The sessions will include keynote speeches, panel
discussions, and paper presentations. The seminar will also provide an opportunity
for participants to network and interact with each other.

I would like to extend my gratitude to all the participants who have taken
time out of their busy schedules to attend this seminar. I am confident that the seminar
will provide a valuable platform for all the participants to share their ideas and insights
on climate change and G20.

I look forward to your active participation and wish you a successful and
fruitful seminar.

Best regards,

[Dr. Baby Tabassum]

Organizing Secretary
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From the desk of Editors…

Climate Change is the defining issue of present time. It has shifted weather
patterns that threats from food production to rising sea levels. The concentration of
greenhouse gas (GHG) emissions in the atmosphere is wreaking havoc across the
world and threatening lives, economies, health and food. As per an estimate,
approximately 3.3 to 3.6 billion people live in contexts that are highly vulnerable to
climate change. Air, water and food are the basic necessities of life. But they are also
the carrier of bacterial, viral, and parasitic diseases. The negative effects of climate
change like floods, drought, excessive heat, etc, are disturbing the balance of nature,
giving these pathogens a breeding ground.

The National Seminar on Climate Change and the G20: Opportunities and
Challenges, held recently, brought together experts from various fields to discuss
the pressing issue of climate change and the role of the G20 in addressing it. The
event was an important platform for exchanging ideas and exploring ways to tackle
this global challenge. India hosted the presidency of the G20 - the grouping of the
world’s 20 biggest economies, which collectively account for 75-80% of global
greenhouse gas emissions.

The National Seminar on Climate Change and the G20 provided an
opportunity for experts to discuss the challenges and opportunities associated with
this global issue. The discussions were wide-ranging, covering topics such as the
need for increased investment in renewable energy, the importance of international
cooperation, and the role of innovation in addressing climate change. One of the key
takeaways from the seminar was the need for a coordinated and integrated approach
to tackle climate change. The G20 countries must work together to develop a common
understanding of the challenges and opportunities associated with this issue. They
must also develop a shared vision of a low-carbon future and work towards achieving
it. Another important takeaway from the seminar was the need for increased
investment in renewable energy. The experts emphasized that renewable energy is
the key to achieving a low-carbon future and reducing greenhouse gas emissions.

Through education, innovation, and adherence to our climate commitments,
we can make the necessary changes to protect the environment. We hope that together
we will be able to create a better planet.
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Preface
Climate change is one of the most pressing challenges of our time, with the

potential to affect the well-being and livelihoods of billions of people worldwide.
The G20, comprising the world’s 20 largest economies, has a crucial role to play in
addressing this challenge. As a forum for international cooperation, the G20 has the
power to drive policy change and mobilize resources on a global scale.

This edited volume brings together a diverse range of scholars and experts to
explore the opportunities and challenges that climate change presents for the G20.
The chapters in this book examine the G20’s role in shaping global climate policy,
its progress towards meeting its climate commitments, and the potential for
cooperation and innovation among its member states.

The book begins with an overview of the G20’s history and evolution as a
forum for global economic governance, highlighting its growing emphasis on climate
change in recent years. Subsequent chapters examine the G20’s progress towards
meeting its climate commitments, including its efforts to reduce greenhouse gas
emissions, promote clean energy, and support climate adaptation and resilience.

Other chapters explore the role of the G20 in fostering international
cooperation on climate change, including the potential for collaboration among its
member states on key issues such as carbon pricing, technology transfer, and climate
finance. The book also examines the challenges facing the G20 in addressing climate
change, including political barriers, economic constraints, and competing priorities.

Overall, this edited volume offers a comprehensive and timely analysis of
the opportunities and challenges that climate change presents for the G20. It is our
hope that this book will inform and inspire policymakers, scholars, and practitioners
as they work to address this critical global issue.
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G20 and its role in International Cooperation and
Climate Change

Dr. Pravesh Kumar1 and Mahim Siddiqui2

1Associate Professor & HOD
Dept. of Teacher Education, Govt. Raza P.G. College, Rampur U.P

2B.Ed Student , Govt. Raza P.G. College, Rampur U.P

The G20 is a group of the world’s largest economies, representing around
85% of global GDP, and is an important platform for international cooperation on a
range of issues, including sustainable consumption. While the G20’s primary focus
has been on economic and financial matters, in recent years, there has been an
increasing recognition of the importance of sustainable development and the role of
sustainable consumption in achieving it.

The G20 can play a significant role in building climate-resilient communities
through its policies, initiatives, and investments. Climate resilience refers to the
ability of communities and ecosystems to adapt and recover from the impacts of
climate change, such as extreme weather events, sea-level rise, and temperature
increases. Here are some ways in which the G20 can promote climate resilience and
build more resilient communities:

1. Promoting climate adaptation measures: The G20 can promote climate
adaptation measures that increase the resilience of communities to the impacts of
climate change. This includes investments in infrastructure, such as water
management systems, coastal protection measures, and disaster risk reduction
initiatives. The G20 can also support capacity-building initiatives to help communities
develop and implement effective adaptation strategies.

2. Supporting sustainable agriculture and food systems: Climate change
poses significant risks to global food security, particularly in developing countries.
The G20 can support sustainable agriculture and food systems that promote resilience
and adaptation to climate change. This includes investments in sustainable agriculture
practices, such as conservation agriculture and agroforestry, as well as initiatives to
promote food security and nutrition.

3. Encouraging private sector investment: The G20 can encourage private
sector investment in climate-resilient infrastructure and businesses. This includes
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providing incentives for investments in renewable energy, green infrastructure, and
other climate-resilient technologies. The G20 can also promote public-private
partnerships to support climate resilience initiatives.

4. Strengthening international cooperation: The G20 can strengthen
international cooperation on climate resilience, particularly in developing countries
that are most vulnerable to the impacts of climate change. This includes providing
financial and technical support to developing countries to help them build climate
resilience, as well as promoting knowledge-sharing and capacity-building initiatives.

5. Addressing social justice issues: The G20 can recognize the
interconnectedness of climate resilience and social justice issues, such as poverty,
inequality, and human rights. This includes promoting a just transition towards
climate-resilient economies that prioritize the needs and rights of vulnerable
communities.

The G20 can play a critical role in building climate-resilient communities by
promoting climate adaptation measures, supporting sustainable agriculture and food
systems, encouraging private sector investment, strengthening international
cooperation, and addressing social justice issues. By taking these steps, the G20 can
help promote sustainable development and ensure that communities are better able
to adapt and thrive in a changing climate.

The G20 has taken several steps to promote sustainable consumption,
including:

1. Adopting sustainable consumption and production (SCP) as a priority: The
G20 has recognized SCP as a key component of sustainable development
and has called for its implementation in its communiqués and action plans.

2. Encouraging sustainable practices by businesses: The G20 has encouraged
businesses to adopt sustainable practices, including reducing waste and
improving energy efficiency.

3. Promoting circular economy: The G20 has recognized the importance of the
circular economy in promoting sustainable consumption and production, and
has called for the adoption of circular economy principles in its action plans.

4. Supporting sustainable lifestyles: The G20 has recognized the importance of
promoting sustainable lifestyles, including through education and awareness-
raising campaigns.



3

ISBN: 978-93-93248-56-5 - Climate Change and the G-20: Opportunities and Challenges

5. Addressing food waste: The G20 has recognized the significant impact of
food waste on the environment and has called for action to reduce it, including
through the development of innovative solutions and better coordination
between governments, businesses, and civil society.

We see that the G20 has an important role to play in promoting sustainable
consumption, and its actions can have a significant impact on global sustainability.
By adopting sustainable consumption and production as a priority, encouraging
sustainable practices by businesses, promoting the circular economy, supporting
sustainable lifestyles, and addressing food waste, the G20 can help to ensure a more
sustainable future for all.

IMPACT OF CLIMATE CHANGE

Climate change has significant impacts on vulnerable communities, including
their health and governance. Vulnerable communities, such as low-income
communities and indigenous peoples, are more likely to be adversely affected by
climate change due to their limited resources, lack of access to healthcare, and
exposure to environmental hazards. Here are some of the impacts of climate change
on vulnerable communities’ health and governance:

1. Increased incidence of infectious diseases: Climate change is expected
to increase the incidence of infectious diseases, such as malaria, dengue fever, and
cholera, due to changes in temperature and rainfall patterns. Vulnerable communities
are more susceptible to these diseases due to their lack of access to healthcare, poor
sanitation, and living in areas with higher disease burden.

2. Heat-related illnesses: Climate change is causing more frequent and severe
heatwaves, which can lead to heat exhaustion, heatstroke, and other heat-related
illnesses. Vulnerable communities, such as the elderly, children, and people with
pre-existing medical conditions, are more vulnerable to these illnesses.

3. Food insecurity: Climate change is expected to have significant impacts
on food security, particularly in vulnerable communities. Changes in precipitation
patterns and extreme weather events can lead to crop failures and food shortages,
which can exacerbate malnutrition and health issues.

4. Mental health impacts: Climate change can have significant mental health
impacts, particularly on vulnerable communities. Extreme weather events, such as
hurricanes and floods, can lead to trauma, anxiety, and depression. Moreover, the
uncertainty and fear associated with climate change can also impact mental health.
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5. Governance challenges: Climate change can exacerbate governance
challenges in vulnerable communities, including lack of access to basic services and
resources, displacement due to natural disasters, and conflicts over resources. These
challenges can lead to social unrest, political instability, and increased vulnerability
to climate change impacts.

It is clear that climate change has significant impacts on vulnerable
communities’ health and governance. It is important to prioritize the needs of
vulnerable communities in climate change adaptation and mitigation efforts to
minimize the adverse impacts of climate change on their health and well-being. This
includes ensuring access to healthcare, promoting food security, addressing mental
health impacts, and improving governance in vulnerable communities.

The G20, as a group of the world’s largest economies, has a crucial role to
play in addressing climate change through international cooperation. The G20
countries are responsible for a significant proportion of global greenhouse gas
emissions and have the resources and capacity to make a meaningful impact on
climate change mitigation and adaptation efforts.

Here are some ways in which the G20 can promote international cooperation
on climate change:

1. Committing to ambitious emissions reduction targets: The G20 can set
ambitious emissions reduction targets and work towards achieving them through
international cooperation. This includes sharing best practices, technologies, and
policies that can help reduce emissions and promote sustainable development.

2. Investing in clean energy and green infrastructure: The G20 can
encourage investment in clean energy and green infrastructure projects through public-
private partnerships, financing mechanisms, and capacity building initiatives. This
can help promote the transition towards a low-carbon economy and create jobs and
economic opportunities in the process.

3. Promoting climate finance and adaptation measures: The G20 can
promote climate finance and adaptation measures, particularly for developing
countries that are most vulnerable to the impacts of climate change. This includes
providing financial support for climate change adaptation and mitigation efforts, as
well as capacity building initiatives to support the implementation of these measures.

4. Encouraging multilateral cooperation: The G20 can encourage
multilateral cooperation on climate change, including through the United Nations
Framework Convention on Climate Change (UNFCCC) and other international
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organizations. This includes promoting dialogue, sharing information and knowledge,
and supporting the development and implementation of international agreements
and protocols.

5. Addressing climate change and social justice: The G20 can recognize
the interconnectedness of climate change and social justice issues, such as poverty,
inequality, and human rights. This includes promoting a just transition towards a
low-carbon economy that prioritizes the needs and rights of vulnerable communities,
particularly in developing countries.

In conclusion, the G20 has a crucial role to play in promoting international
cooperation on climate change. By committing to ambitious emissions reduction
targets, investing in clean energy and green infrastructure, promoting climate finance
and adaptation measures, encouraging multilateral cooperation, and addressing social
justice issues, the G20 can make significant contributions to global efforts to mitigate
and adapt to the impacts of climate change.
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The role of the G20 in promoting sustainable
consumption and production pattern

Pravesh Kumar1,  Gayatri Dohare2

1Associate Professor and Head. Department of Teacher Education
Govt. Raza P. G. College, Rampur (U.P.)

2B.Ed. Student
Govt. Raza P. G. College, Rampur (U.P.)

The group of G20 is the premier intergovernmental forum for international
economic cooperation. The forum plays an important role in shaping and
strengthening global architecture and governance on all major international economic
issues.

India holds the presidency of the G20 from 1st  December  to 30th November
of 2023 and the theme of India’s G20  Presidency is  “vasudhaivakutumbkam” or
“one earth, one family, one future”.

•  Green development, climate finance and life

India’s focus on climate change, with a particular emphasis on climate finance
and technology, as well as ensuring just energy transitions for developing countries.

Introduction of the Life movement, which promotes environmentally-
conscious practices and is based on India’s sustainable traditions.

• Accelerated, Inclusive & Resilient Growth

Focus on areas that have the potential to bring structural transformation,
including supporting small and medium-sized enterprises in global trade, promoting
labour rights and welfare, addressing the global skills gap, and building inclusive
agricultural value chains and food systems.

• Technological Transformation & Digital Public Infrastructure

Promotion of a human-centric approach to technology and increased
knowledge-sharing in areas such as digital public infrastructure, financial inclusion,
and tech-enabled development in sectors such as agriculture and education.
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• Women-led Development

Emphasis on inclusive growth and development, with a focus on women
empowerment and representation in order to boost socio-economic development
and the achievement of SDGs.

• Multilateral Institutions for the 21st century

Efforts to reform multilateralism and create a more accountable, inclusive,
and representative international system that is fit for addressing 21st century
challenges.Our planet has provided us with an abundance of natural resources.But
we have not utilized them responsibly and currently consume far beyond what our
planet can provide. We must learn how to use and produce in sustainable ways that
will reverse the harm that we have inflicted on the planet.

• The Targets

  Everyone can help to make sure that we meet the Global Goals. Use these
eleven targets to create action for responsible consumption and production.

IMPLEMENT THE 10-YEAR SUSTAINABLE CONSUMPTION AND
PRODUCTION FRAMEWORK

SUSTAINABLE MANAGEMENT AND USE OF NATURAL RESOURCES

 By 2030, achieve the sustainable management and efficient use of natural
resources.

HALVE GLOBAL PER CAPITA FOOD WASTE

 By 2030, halve per capita global food waste at the retail and consumer levels
and reduce food losses along production and supply chains, including post-harvest
losses.

RESPONSIBLE MANAGEMENT OF CHEMICALS AND WASTE

  By 2020, achieve the environmentally sound management of chemicals and
all wastes throughout their life cycle, in accordance with agreed international
frameworks, and significantly reduce their release to air, water and soil in order to
minimize their adverse impacts on human health and the environment.

SUBSTANTIALLY REDUCE WASTE GENERATION

  By 2030, substantially reduce waste generation through prevention,
reduction, recycling and reuse.
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ENCOURAGE COMPANIES TO ADOPT SUSTAINABLE PRACTICES AND
SUSTAINABILITY REPORTING

Encourage companies, especially large and transnational companies, to adopt
sustainable practices and to integrate sustainability information into their reporting
cycle.

PROMOTE SUSTAINABLE PUBLIC PROCUREMENT PRACTICES

Promote public procurement practices that are sustainable, in accordance
with national policies and priorities.

PROMOTE UNIVERSAL UNDERSTANDING OF SUSTAINABLE
LIFESTYLES

By 2030, ensure that people everywhere have the relevant information and
awareness for sustainable development and lifestyles in harmony with nature.

SUPPORT DEVELOPING COUNTRIES’ SCIENTIFIC AND TECHNOLOGICAL
CAPACITY FOR SUSTAINABLE CONSUMPTION AND PRODUCTION

Support developing countries to strengthen their scientific and technological
capacity to move towards more sustainable patterns of consumption and production.

DEVELOP AND IMPLEMENT TOOLS TO MONITOR SUSTAINABLE
TOURISM

Develop and implement tools to monitor sustainable development impacts
for sustainable tourism that creates jobs and promotes local culture and products.

REMOVE MARKET DISTORTIONS THAT ENCOURAGE WASTEFUL
CONSUMPTION

Rationalize inefficient fossil-fuel subsidies that encourage wasteful
consumption by removing market distortions, in accordance with national
circumstances, including by restructuring taxation and phasing out those harmful
subsidies, where they exist, to reflect their environmental impacts, taking fully into
account the specific needs and conditions of developing countries and minimizing
the possible adverse impacts on their development in a manner that protects the
poor and the affected communities
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Energy security, climate change, environmental degradation, habitat and
biodiversity loss are some major challenges across the globe. Every government
formulated some policies and implemented it to mitigate the adverse conditions
which we are facing today. But somehow these are proven not enough, that’s why
Group of big economies came together to fight the common global challenges. This
lead to the formation of G 20- a critical forum of economic governance with the
common agenda of sustainable development and to encourage the use of renewable
resources of energy. Present study focus on the need of international cooperation
and how far G 20 able to provide solutions for everyone.

INTRODUCTION

All the developing countries facing almost same challenge in production of
economically and ecologically safer energy production, which is the need of today’s
world. Not only these countries but all the economies across the world is worried in
tackling climate change together with social and economic progress. To face the
problem of climate change together, Group of 20 (G 20)- a critical forum for global
economic governance, came forward, where decisions regarding Global energy
transitions are made which must helpful to all. G 20 includes world’s largest
economies: Argentina, Australia, Brazil, Canada, China, the European Union (EU),
France, Germany, India, Indonesia, Italy, Japan, Mexico, Russia, Saudi Arabia, South
Africa, Republic of Korea, Turkey, the United Kingdom (UK) and the United States
of America (USA)(G20 Research Group, 2018).

NEED OF GREEN AND CLEAN ENERGY

The fundamental source ofdevelopment of any society is energy (Dias et.al.
2004) whether it is derived from sun, the ultimate source of energy or by other
conventional or non-conventional sources (Costanza and Daly, 1992). Energy
consumptions can be divided into : (i) As electricity supply which is the utmost
necessities of industrial and household work, (ii) As oil and gas consumption in
transportation system (Lund, 2007). To meet the energy consumption for economic
needs of our rapidly growing society sources of fossil fuels were utilized badly from
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the ancient time (Ghanadan and Koomey, 2005; Lund and Munster, 2006). Due to
excessive and unplanned exploitation of resources cause an unbalanced environment
(IEA, 2009). Burning of fossil fuels is one of the main causes of increased global
greenhouse gases (GHG) emission in environment. Consequently, global warming
(Hansen et. al., 2010), melting of glaciers, landslides, soil erosion and barren land
production happened (Houghton, 2010). It caused a disbalance in nature. Increased
human activities like deforestation, urbanisation, roads, railways, industries, mining,
etc., increases the threat to habitat loss. Anthropomorphic alternations in the climate
also plays an important role in habitat degradation and its loss (Scanes, 2018). Habitat
loss is the greatest threat and could be the reason for the loss of variety of life forms
on earth (Singh 2020).

So there is a need of judicial use of resources arises. Beside non-renewable
resources of energy, renewable sources of energy are better for our environment-
health (Afgan and Carvalho, 2002, 2004). For environmentally sustainable economic
growth renewable energy provide the best solution which is everlasting as well as
low maintenance.

Renewable resources are very cost-promising i.e. affordable, so they are
economically favours the society and they are eco-friendly too as they provide clean
energy. Renewable energy resources include- solar energy, wind energy, hydro-energy
and biomass. These renewable resources seems much considerable and interesting
because on one handtheystrengthen energy security and on other hand minimise
GHG emission (Singh 2018, 2019). This will definitely reduce our dependence on
fossil fuels.

CONCLUSION

It is a well-known fact that use of fossil fuel badly impact our environment
and due to which several biomes are disrupted with disrupted food chains. There is
a significant loss of biodiversity reported worldwide. Now it is well understood that
only renewable energy can ensure energy security and restore climate change and
biodiversity.

Collective move by the group (G 20) will have substantial effects on global
energy markets (Ram et.al., 2018). Members of G 20 are establishing renewable
energy sources in their countries and it is interesting to find that China and USA are
highly competitive on renewable energy followed by Germany and UK. Canada and
Brazil also proving themselves for providing cleaner energy. However, countries
like Indonesia, Saudi Arabia, Russia, Argentina, Turkey including India are stands
behind, indicating their disadvantages in renewable energy industries (Fang et al.,
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2018).But sooner or later these members also become completely green and clean
energy producer as they are already working-on in this direction.Technology and
labour factors may play a decisive role in the progress in the area of renewable
energy establishment. We are progressing toward a better future.
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Fresh leaves of Mentha was dried in shade and oil was extracted using
petroleum ether as solvent in soxhlet glass extractor for 20 to 24 hrs. The greasy
mass obtained after the complete evaporation of solvent is suspended in ethyl alcohol.
Different concentration of test solution i.e. 2%, 4% and 6% were prepared by diluting
the solution and tested for In vitro anthelmintic activity. Different concentration 2%,
4% and 6% caused mortality in A. galli and H. gallinae after a maximum exposure
of 16 hr. and 12 hr. Mentha oil reduced significantly the glucose uptake, glycogen
content, oxygen consumption and relatively activity of acid and alkaline
phosphomonoesterares in both the parasites. The possible mode of action is discussed.

INTRODUCTION

The present investigation aims at evaluating the efficacy of Mentha piperita
(Mint) against two avian nematode parasites Ascaridia galli and Heterakis gallinae.

MATERIALS AND METHODS

Fresh leaves of mint is taken and dried in shade and ground with the help of
electric grinder. This powder was filtered through a fine musclin cloth. This powder
was then transferred to thimbles of whatman no. 1. filter paper in soxhlet glass
apparatus. Petroleum ether was used as solvent and this was run for 24 to 30 hrs.
The solvent was allow to complete evaporate. Oil thus left was taken out and used
for further experiments. For determining its anthelmintic activity diff. conc. viz.
2%, 4% and 6% were tested in vitro against. A. galli and H. gallinae. Suitable controls
were run simultaneously. The parasites A. galli and H. gallinae were obtained from
the intestine and caecum of the common fowl (Gallus gallus) slaughtered in local
poultry forms. Worms were incubated at 380C. Death was assumed to have occurred
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when all signs of movement had ceased. Glucose uptake was determined by the
method of Ahmad and Nizami (1987). Glycogon was estimated by the method of
Good et al. (1933) as modified by Montgomery (1957). Lactic acid was measured
by the method of Baker and Summerson (1941). Relative activities of the acid and
alkaline phosphomonoesterases were determined following Bergmeyer (1971)
whereas cholinesterase activity was measured by the method of Huerga et al. (1952)
using acetycholine as substrate.

RESULTS AND DISCUSSION

A. Effect of M. piperita oil on the parasites incubated in vitro

The in vitro incubation of parasites in different concentrations of peppermint
oil caused mortality after 6-16 hrs. A. galli exhibited mortality after 16, 11 and 9 hrs.
whereas in H. gallinae the mortality was observed after 12, 10 and 6 hrs. in 2, 4 and
6% peppermint oil, respectively.

Table-1

Changes in glucose uptake (mg/g wet weight) and glycogen contents (% wet
wt.) in A. galli and H. gallinae after in vitro incubation with different

concentrations of M. piperita oil.

a. Mean + S.D.

Value in parentheses are percent changes of control values.
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Table-2
Changes in the rate of oxygen consumption (ìl/mg weight/hour) and lactic

acid production (ì mol/gm wet weight) in A. galli and H. gallinae exposed to
different concentrations of M. piperita oil.

a. Mean + S.D.

Value in parentheses are percent changes of control values.
Table-3

Changes in acid and alkaline phosphomonoesterase (phosphatase units) and
cholinesterase activity (ì moles acetylcholine/hour) in A. galli and H. gallinae
following in vitro incubation with different concentrations of M. piperita oil.
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a. Concentration required for 50% inhibition.
b. r = correlation coefficient of the activity of control and treated samples.
c. Mean + S.D.

Values in parentheses are percent changes of control values.
Table-4
The effect of different concentrations of M. Piperita oil on host tissues

(intestine and caecum) in vitro

a. % reduction/enhancement of control values (n > 10)
B. Effect of M. piperita oil on the biochemical activities of the parasites

(i) Glucose uptake : on in vitro treatment with peppermint oil (6%), glucose
uptake was diminished by 60 and 52% in A. galli and H. gallinae, respectively
(Table-1)

(ii) Glycogen contents : Glycogen contents were reduced by 49 and 54% in A.
galli and H. gallinae when incubated with 6% peppermint oil for 9 and 6
hrs. respectively (Table-1).

(iii) Rate of oxygen consumption : Changes in the rate   of oxygen consumption
are given in Table-2. Peppermint oil (6%) reduced the rate of oxygen
consumption by 56 and 55% in A. galli and H. gallinae, respectively.

(iv) Lactic acid production : When incubated in vitro with 6% peppermint oil,
lactic acid production was enhanced by 55 and 43% in A. galli and H. gallinae,
respectively (Table -2).

(v) Acid phosphomonoesterase activity : Peppermint oil (6%) caused 64 and
52% inhibition in the activity of acid phosphomonoesterase in A. galli and
H. galliane, respectively (Table-3).
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(vi) Alkaline phosphomonoesterase activity : As shown in Table-3 on in vitro
incubation with the peppermint oil (6%), alkaline phosphomonoesterase
activity was diminuted by 58 and 51% in A. galli and H. gallinae, respectively.

(vii) Cholinesterase activity : Cholinesterase activity was inhibited by 44 and
56% in A. galli and H. gallinae, respectively with 6% peppermint oil (Table-
3).

C. Effect of M. piperita oil on host tissues

As shown in Table-4 no significant (P>0.05) change was observed in the
biochemical activity of host tissues incubated with 2- 6% peppermint oil. The minor
changes observed in various assay systems were not significant statistically.
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Soil is a vital source of biodiversity on our planet, as well as a fundamental
resource for producing food, textiles, biofuel, and construction materials. The
microbial population within soil is essential to the sustainable productivity of
agricultural lands and ecosystem resilience. Their abundance and activity determine
the degradation of soil and water resources, the prevention of nutrient mining, and
the control of greenhouse gas emissions. Climate change poses a significant threat
to the role of soil microbes, which are crucial to supporting agriculture worldwide.
Climate change negatively impacts crop production and microbial growth, primarily
due to greenhouse gas emissions like carbon dioxide, methane, and nitrous oxide.
However, microbes have developed survival mechanisms to combat climate change,
making them valuable in the mitigation of greenhouse gas effects under the climate-
smart agriculture (CSA) approach. CSA leverages soil microbes to promote plant
survival by providing resistance to biotic and abiotic stresses and essential nutrients
for growth. Also, the manipulation of microbial diversity and the application of
materials such as biochar can aid in GHG mitigation. Moreover, advancements in
technology are enabling researchers to better understand the soil microbial community
and its functions. For example, the use of DNA sequencing and metagenomics has
allowed scientists to identify and characterize previously unknown microorganisms
in the soil. This knowledge is critical for developing strategies to leverage the soil
micro-biome for climate-smart agriculture.However, further research on soil-plant-
microbe interactions and microbial ecology is necessary to utilize microbes for
climate-smart mitigation and adaptation.In conclusion, soil and its microbial
community are essential to the sustainability of agriculture and the health of our
planet. Climate change poses a significant threat to soil health, but with the right
management practices and scientific advancements, we can harness the power of
soil microbes to mitigate greenhouse gas emissions, enhance soil fertility, and promote
food security.
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INTRODUCTION

Soil is a complex ecosystem that is essential for the sustainability of agriculture
and the health of our planet. It is home to a diverse range of organisms, including
bacteria, fungi, viruses, and protozoa, collectively known as soil microbes. These
microbes play a crucial role in virtually all ecosystem processes, such as nutrient
cycling, soil formation, and plant growth. They are the driving force behind the
sustainable productivity of agricultural lands, the resilience of ecosystems against
nutrient mining, degradation of soil and water resources, and greenhouse gas (GHG)
emissions. Their activity is directly affected by changes in the environment, including
climate change, which is a relevant factor with the potential to affect the role of
microbes in the soil.

Climate change is a global phenomenon that is altering the Earth’s climate in
unprecedented ways. The main driving force for climate change is the emission of
GHG such as carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O). The
build-up of these gases in the atmosphere is causing global temperatures to rise,
leading to a range of environmental impacts, including sea-level rise, more frequent
and intense weather events, and changes in the distribution of plant and animal species.

Agriculture is one of the sectors most affected by climate change, with its
productivity and sustainability threatened by extreme weather events, changing
precipitation patterns, and rising temperatures. Climate change has a direct negative
effect on crop production and has an impact on microbial growth. However, soil
microbes have developed survival mechanisms to combat climate change and can
help in the mitigation of GHG effects under climate-smart agriculture (CSA)
approach. This article aims to explore the role of soil microbes in climate-smart
agriculture and how they can be harnessed to combat climate change.

SOIL MICROBES AND CLIMATE CHANGE

Soil microbes play a critical role in regulating the Earth’s climate. They are
involved in the carbon cycle, which is the process by which carbon moves through
the atmosphere, the soil, and living organisms. Carbon is stored in the soil in the
form of organic matter, which is made up of dead plants, animals, and microbes.
Soil microbes break down this organic matter, releasing carbon dioxide into the
atmosphere, a process known as soil respiration. However, soil microbes also help
to sequester carbon in the soil, which can offset the carbon released through soil
respiration.
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The balance between soil respiration and carbon sequestration is critical for
maintaining soil health and mitigating GHG emissions. However, climate change is
disrupting this balance, leading to a loss of carbon from the soil and the release of
GHG into the atmosphere. Climate change is affecting soil microbes in several ways,
including changes in temperature, precipitation, and soil moisture. These changes
can affect the abundance and activity of soil microbes, leading to changes in the
balance between soil respiration and carbon sequestration.

For instance, rising temperatures can increase soil respiration rates, leading
to the release of more CO2 into the atmosphere. On the other hand, changes in
precipitation patterns can affect soil moisture levels, which can alter the abundance
and activity of soil microbes. Drought conditions can lead to a decrease in soil
microbial activity, which can reduce the sequestration of carbon in the soil.

Soil microbes are also affected by changes in land use practices, such as
tillage and fertilizer application. Tillage can disrupt the soil structure, leading to a
loss of soil carbon and changes in the soil microbial community. Additionally,
excessive fertilizer application can lead to an overabundance of certain microbial
populations, which can lead to the production of N2O, a nitrogenous compound that
is extremely beneficial for plant growth.

CLIMATE-SMART AGRICULTURE (CSA) AND SOIL MICROBES

In the face of climate change, there is a growing recognition of the need for
sustainable agricultural practices that can mitigate its effects while ensuring food
security. Climate-smart agriculture (CSA) is an approach that aims to achieve three
objectives: increasing agricultural productivity, enhancing resilience to climate
change, and reducing greenhouse gas emissions.

Soil microbes have a vital role to play in CSA. Their interactions with plants
and the surrounding environment can help enhance soil health, nutrient cycling, and
plant resilience to climate stressors. By harnessing the power of soil microbes, farmers
can improve the sustainability and productivity of their agricultural systems.

One way in which soil microbes contribute to climate-smart agriculture is
through their role in nutrient cycling. Microbes break down organic matter and convert
it into nutrients that are readily available to plants. This nutrient cycling is essential
for maintaining soil fertility and optimizing crop growth. By promoting the abundance
and activity of beneficial soil microbes, farmers can enhance nutrient availability
and reduce the need for synthetic fertilizers, which contribute to GHG emissions.
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Furthermore, soil microbes can improve the soil’s ability to store carbon.
Certain groups of microbes, such as mycorrhizal fungi, form symbiotic relationships
with plant roots, enhancing nutrient uptake and carbon sequestration. These fungi
extend the reach of plant roots, facilitating the capture of carbon from the atmosphere
and its storage in the soil. By promoting the growth of mycorrhizal fungi and other
carbon-sequestering microbes, farmers can increase carbon sequestration in their
agricultural lands, helping to mitigate climate change.

In addition to nutrient cycling and carbon sequestration, soil microbes also
play a crucial role in disease suppression and plant resilience. Certain microbial
communities in the soil can act as natural antagonists to plant pathogens, protecting
crops from diseases. By maintaining a diverse and balanced microbial community
in the soil, farmers can reduce the need for chemical pesticides, which have
environmental implications.

Moreover, soil microbes can help enhance plant tolerance to abiotic stressors
such as drought, heat, and salinity. Some microbial species produce compounds that
act as stress protectants, improving plant resilience in challenging environmental
conditions. By fostering the growth of stress-tolerant microbial populations, farmers
can enhance the adaptive capacity of their crops and reduce yield losses associated
with climate change-induced stressors.

PRACTICAL APPROACHES FOR HARNESSING SOIL MICROBES IN CSA

To effectively harness the potential of soil microbes in climate-smart
agriculture, several practical approaches can be implemented:

1. Conservation Agriculture: Conservation agriculture practices such as
reduced tillage, cover cropping, and crop rotation help preserve soil structure
and organic matter content. These practices create favourable conditions for
soil microbial activity and promote nutrient cycling and carbon sequestration.

2. Organic Farming: Organic farming emphasizes the use of natural inputs
and the reduction of synthetic chemicals. By avoiding the use of synthetic
fertilizers and pesticides, organic farming preserves soil microbial diversity
and enhances natural nutrient cycling and disease suppression mechanisms.

3. Crop Diversity: Planting a diverse range of crops promotes microbial
diversity in the soil. Different crops excrete various root exudates, which
serve as food sources for specific microbial groups. By incorporating crop
rotations and intercropping, farmers can support a diverse microbial
community, enhancing nutrient cycling and disease resistance.
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4. Integrated Nutrient Management: Balancing nutrient inputs through the
combination of organic amendments, such as compost and manure, with
mineral fertilizers optimizes nutrient availability while minimizing
environmental impacts. Organic amendments not only provide nutrients but
also support microbial growth and activity in the soil.

5. Bio fertilizers and Bio control Agents: The use of microbial inoculants,
such as mycorrhizal fungi and beneficial bacteria, can enhance nutrient uptake,
disease suppression, and plant

6. Microbial Inoculants: Microbial inoculants are specific strains of beneficial
microorganisms that can be applied to the soil or plant surfaces to enhance
plant-microbe interactions. For example, mycorrhizal fungi can be inoculated
onto plant roots to improve nutrient uptake and drought tolerance. Similarly,
certain bacteria can be used as bio fertilizers or bio control agents to enhance
nutrient availability or combat plant diseases, respectively. Microbial
inoculants offer a targeted approach to enhance soil microbial communities
and their beneficial functions.

7. Composting and Vermicomposting: Composting involves the
decomposition of organic materials under controlled conditions, resulting in
the formation of nutrient-rich compost. Vermicomposting is a similar process
in which earthworms aid in the decomposition of organic matter. Both
methods promote the growth of beneficial microbes and increase soil organic
matter content, improving soil structure, nutrient availability, and moisture
retention.

8. Agroforestry and Windbreaks: Integrating trees and shrubs into agricultural
systems through agroforestry practices has multiple benefits. Trees and shrubs
contribute leaf litter, root exudates, and mycorrhizal associations, enriching
the soil microbial community. They also provide shade and windbreaks,
reducing evaporation, erosion, and the impact of extreme weather events.
Agroforestry systems enhance overall soil health and ecosystem resilience,
making them valuable in climate-smart agriculture.

9. Water Management: Appropriate water management practices, such as
irrigation scheduling and water conservation techniques, can influence soil
moisture levels and the activity of soil microbes. Maintaining adequate soil
moisture ensures microbial activity and nutrient cycling, while excessive or
insufficient water can disrupt microbial processes. Efficient water
management strategies promote the resilience of both plants and soil microbes
to water stress, contributing to climate-smart agriculture.
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10. Education and Knowledge Sharing: Disseminating knowledge about the
importance of soil microbes and their role in climate-smart agriculture is
crucial. Farmers, agricultural professionals, and policymakers need access
to information and training on soil microbial management techniques.
Promoting awareness of the benefits of soil microbes can encourage the
adoption of practices that support microbial activity and ecosystem services,
ultimately enhancing agricultural sustainability.

CHALLENGES AND FUTURE DIRECTIONS

While soil microbes offer significant potential for climate-smart agriculture,
several challenges and research gaps need to be addressed:

1. Knowledge Gaps: There is still much to learn about the interactions between
soil microbes, plants, and the environment. Further research is needed to
understand the specific mechanisms by which soil microbes contribute to
nutrient cycling, disease suppression, and stress tolerance. Additionally, more
information is required on the effects of specific management practices on
soil microbial communities and their functions.

2. Scaling up Microbial Applications: While microbial inoculants show
promise, their effective application at a larger scale remains a challenge.
Developing cost-effective and scalable production methods, ensuring
microbial viability during storage and transportation, and optimizing
application techniques are crucial for wider adoption of microbial-based
solutions in agriculture.

3. Integration with Conventional Practices: Incorporating soil microbial
management practices into conventional farming systems can be challenging
due to differences in mind-set, cost considerations, and the complexity of
interactions between various agricultural inputs. Strategies for integrating
soil microbial practices with existing farming approaches need to be
developed to encourage widespread adoption.

4. Policy Support: Policy frameworks and financial incentives can play a
significant role in promoting the adoption of soil microbial management
practices. Governments and international organizations need to recognize
the potential of soil microbes in climate-smart agriculture and develop
supportive policies, funding mechanisms, and capacity-building initiatives
to facilitate their implementation.
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CONCLUSION

Soil microbes represent a powerful ally in the pursuit of climate-smart
agriculture. Their intricate interactions with plants and the soil environment have
far-reaching implications for agricultural sustainability and resilience in the face of
climate change. Through nutrient cycling, carbon sequestration, disease suppression,
and stress tolerance mechanisms, soil microbes offer valuable ecosystem services
that can contribute to mitigating greenhouse gas emissions, enhancing soil health,
and ensuring food security.

To fully harness the potential of soil microbes in climate-smart agriculture,
it is essential to adopt practical approaches that promote microbial abundance,
diversity, and activity. Conservation agriculture, organic farming, crop diversity,
integrated nutrient management, and the use of microbial inoculants are among the
strategies that can be employed. These practices not only improve soil health and
agricultural productivity but also contribute to reducing environmental impacts and
enhancing the resilience of farming systems.

However, several challenges and knowledge gaps remain. Further research
is needed to better understand the intricate mechanisms underlying soil microbe-
plant interactions and the effects of management practices on soil microbial
communities. Additionally, efforts are required to scale up microbial applications,
integrate soil microbial practices with conventional farming systems, and garner
policy support for their widespread adoption.

In conclusion, soil microbes are invaluable allies in the battle against climate
change and the pursuit of sustainable agriculture. By harnessing their potential through
climate-smart practices, we can promote resilient and productive farming systems,
reduce greenhouse gas emissions, and enhance ecosystem health. Embracing the
power of soil microbes is not only crucial for our agricultural endeavours but also
vital for the well-being of our planet and future generations.
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WHAT IS CLIMATE SUSTAINABILITY: Climate sustainability is a very
crucial & challenging term throughout the world in the present scenario of
environmental pollution. It is concerned with protecting the planet, halting climate
change, promoting social enrichness & development without endangering life on
earth. It is a challenging demand in the world to make our choices sustainable to
maintain our earth’s ecosystem. We have to change our life style dramatically &
make a check on harmful processes which are disturbing our environment. If we get
late to understand the demand of time, we will run out of fossil fuels and drought &
water scarcity problems will arise & a huge number of animal species will become
extinct and the atmosphere will be irreparably damaged.

WHAT IS G20? G20 is a gathering of world’s most developed economies
& emerging ones which together account for more than 80% of global GDP,75% of
international trade and two-third of global population. The members of G-20 are
Argentina,Brazil,Canada,China,France,Germany,India,Indonesia,Italy,Japan,Mexico,Russia,
Saudi Arabia, South Africa, South Korea,Turkey,the U.K. and the U.K., as well as
the European Union represented by the rotating council presidency and the European
Central Bank.G20 is the premier intergovernmental forum for international economic
co-operation and plays an important role in shaping & strengthening global
architecture & plays a significant role in governance on all major international issues.
India holds the Presidency of the G-20 from 1st December 2022 to 30 November
2023. The theme of India’s G-20 Presidency is ‘Vasudhaiva Kutumbakam’ or ‘One
Earth, One Family, One Future’. G20 countries account for the majority of the world
economy along with significant global exports, energy consumption & play a major
role in environmental pollution & are responsible for 75 to 80% of global greenhouse
gases emissions.

ROLE OF G20 IN CLIMATE SUSTAINABILITY: The G20 countries
have recognized the importance of collective action in controlling & managing the
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climate change problems arisen as a result of environment pollution & other
environmental challenges. Nowadays G20 is promoting transitions towards more
flexible, cleaner & transparent energy systems & has achieved extensive expertise
in green growth, clean & climate -resilient infrastructure, fossil fuel subsidies and
are playing an important role in environmental taxation as well as in environmental
& social governance. The G20 is committed to further aligning its work with the
2030 Agenda for climate sustainability as it is the urgent need to combat climate
change & its terrible impacts. 2022 Climate Transparency Report shows that G20
members are undermining climate efforts and fossil fuels production subsidies surge
to highest levels ever in 2021.

G20: COMBINED ACTION FOR CLIMATE SUSTAINABILITY: G20
countries can achieve strong and inclusive action by reorienting their economies
towards development pathways with low greenhouse gas emissions and high
resilience to the effects of climate change. Climate change is an urgent challenge
and a climate friendly development pathway will lay foundation for strong & inclusive
growth. G20 counties have shown keen interest and commitment to constructively
work towards the areas of Arresting Land Degradation & Accelerating Ecosystem.G20
countries are reaffirming their commitment towards combatting environment &
climate crisis with a renewed sense of urgency. The commitments adopted by the
G20 members in the domain of climate change revolve around the following issues:
Energy access; energy efficiency and security & markets; energy efficiency &
renewables: rationalizing and phasing out of fossil fuels subsidies; adoption of
advanced and clean technologies & resilient infrastructure. At the G20 Joint
Environment and Climate Ministerial Meeting held in August 2022, the member
countries acknowledged the severity of the climate crisis and declared that 3 crucial
issues will be prioritized towards fulfilling the goals set by the Paris Agreement: A
sustainable global Economic recovery; land-based and ocean-based climate action
and resource mobilization for environment protection. Data from the Climate Action
Tracker (CAT) shows that of the G20 countries, only the UK has put in place climate
action targets and policies that could help the global community to achieve the goal
of limiting global warming to 1.5 degree celsius. The 2017 Hamburg Summit possibly
signalled a new era in the G20’s global climate change governance. It made a historic
high of 22 climate change commitments, demonstrating a display of unity among
‘G19’ that left US president Donald Trump alone with his anti-environment views.
The first meeting of Environmental and Climate Sustainability Working Group marks
the beginning of constructive discussions within G20 counties for a sustainable future,
led by India’s G20 presidency. The 3-day meeting of the ECSWG from 9-11
February,2023 was led by the Ministry of Environment, Forests and Climate Change,
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Government of India. In the recently concluded G20 summit, the leaders made a
commitment to reach carbon neutrality by or around mid-century. G20 Climate Risk
Atlas was released which provides climate scenarios, information, data and future
changes in climate across the G 20 countries.
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Achieving Economic progress and development is crucial for every country,
but it has no worth or value, if it come at the cost of environmental degradation. In
India and also in many countries included in G2, factors like rapid growth of
population, Urbanization, Industrialization, Luxury life style of human being and
Poverty, among others are responsible for harming the environment. While the
cooperation and contribution of every citizen of the country is essential for
safeguarding the environment. Government has the major role to play in helping
find solutions to the problems. Sustainable development may be option for economic
progress and development without harming the environment and nature. The aims
and objectives of G20 alliance can be achieved by following the path of sustainable
development.

BACKGROUND OF G20 ALLIANCE

G20 (Group of Twenty) comprises 19 countries like Argentina, Australia,
Brazil, Canada, China, France, Germany, India, Indonesia, Italy, Japan, Republic of
Korea, Russia, Saudi Arabia, South Africa, Turkiye, United Kingdom and Unites
States. 20th member of G20 alliance is European Union. The G20 countries represent
around 85% of the global GDP, over 75% of global trade with about 70% of word
population. G20 is the premier alliance for international economic cooperation and
it plays an important in shaping and strengthening global infrastructure and
governance of all major international economic issues.

The G20 alliance does not have a permanent secretariat or staff. Instead, the
G20 Presidency rotates annually among the members of it and is selected from a
different regional grouping of countries. The 19 member countries are therefore
divided up into five groups comprising a maximum of four countries each. Most of
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the groups are formed on a regional basis. Countries with same region are usually
put in the same group. Only Group 1 (Australia, Canada, Saudi Arabia and the United
States) and Group 2 (India, Russia, South Africa and Türkiye) do not follow this
pattern. Group 3 includes Argentina, Brazil, and Mexico; Group 4 includes France,
Germany, Italy, and United Kingdom; and Group 5 includes China, Indonesia, Japan,
and Republic of Korea. The EU, the 20th member, is not a member of any of these
regional groups. Each year another country from a different group assumes the G20
Presidency. The countries in a group are each equally entitled to take on the Presidency
when it is their group’s turn, though. India, from Group 2, holds the current Presidency
of the G20 from 1 December 2022 to 30 November 2023. The G20 Presidency is
responsible for bringing together the G20 agenda in consultation with other members
and in response to developments in the global economy. To ensure continuity, the
Presidency is supported by a “troika” made up of the current, immediate past and
next host countries.

The G20 was founded in 1999 in the perspective of Asian financial crisis of
1997-98 as an informal forum for the Finance Ministers and Central Bank Governors
of the most important industrialized and developing economies to discuss
international economic and financial stability. The G20 was upgraded for the level
of Heads of State/Government in the wake of the global economic and financial
crisis of 2007, and in 2009, when it became apparent that the necessary crisis
coordination would only be possible at the highest political level. Since then, the
G20 Leaders have met regularly, and the G20 has become the premier forum for
international economic cooperation. The G20 Summit is held annually, under the
leadership of a rotating Presidency. The forum initially focused largely on broad
macroeconomic issues, but it has since expanded its agenda to inter-alia include
trade, climate change, sustainable development, health, agriculture, energy,
environment, climate change, and anti-corruption.

In addition to the member countries, i.e. 19 countries (Argentina, Australia,
Brazil, Canada, China, France, Germany, India, Indonesia, Italy, Japan, Republic of
Korea, Mexico, Russia, Saudi Arabia, South Africa, Türkiye, United Kingdom, and
the United States) and the European Union, each G20 Presidency invites other guest
countries and international organizations (IOs) to participate in the G20 meetings
and Summit. India has invited Bangladesh, Egypt, Mauritius, the Netherlands, Nigeria,
Oman, Singapore, Spain and UAE as guest countries during its G20 Presidency. For
Guest IOs, India has invited ISA, CDRI and ADB in addition to the regular G20
International Organizations (UN, IMF, WB, WHO, WTO, ILO, FSB and OECD)
and Chairs of Regional Organizations (AU, AUDA-NEPAD and ASEAN).
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The group of G20 is headed by Sherpa who is the representative of the Leader.
Socio-economic issues such as agriculture, anti-corruption, climate, digital economy,
education, employment, energy, environment, health, tourism, trade and investment
are main focus areas of G20. The Working Groups under this track include:

• Agriculture Working Group

• Anti-corruption Working Group

• Culture Working Group

• Development Working Group

• Digital Economy Working Group

• Disaster Risk Reduction Working Group

• Education Working Group

• Employment Working Group

• Energy Transitions Working Group

• Environment and Climate Sustainability Working Group

• Health Working Group

• Tourism Working Group

• Trade and Investment Working Group

ENVIRONMENTAL ISSUES IN G20 COUNTRIES

Today, the human population of world is increasing rapidly and due to drastic
growth in population, many environmental issues are facing by human civilization.
All type of progress and development are deeply associated with environment because
the existence of fauna and flora depends of health of environment. Human civilization
is witness that many environmental disasters have come in the world and it destroyed
the development. So, it is clear that the development cannot do on cost of environment
degradation. Some common issues are discussed below which are facing G20 and
all over the world.

1. Global Warming From Fossil Fuels

As of May 2023, CO2 PPM (parts per million) is at 420.00 and the global
temperature rise is 1.15C compared to pre-industrial levels. The last time carbon
dioxide levels on our planet were as high as today was more than 4 million years
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ago. Increased emissions of greenhouse gases have led to a rapid and steady increase
in global temperatures, which in turn is causing catastrophic events all over the world
– from Australia and the US experiencing some of the most devastating bushfire
seasons ever recorded, locusts swarming across parts of Africa, the Middle East and
Asia, decimating crops, and a heat wave in Antarctica that saw temperatures rise
above 20C for the first time. Scientists are constantly warning that the planet has
crossed a series of tipping points that could have catastrophic consequences, such
as advancing permafrost melt in Arctic regions, the Greenland ice sheet melting at
an unprecedented rate, accelerating sixth mass extinction, and
increasing deforestation in the Amazon rainforest, just to name a few. The climate
crisis is causing tropical storms and other weather events such as hurricanes, heat
waves and flooding to be more intense and frequent than seen before.

2. Poor Governance

According to economists the climate crisis is a result of multiple market
failures. Economists and environmentalists have urged policymakers for years to
increase the price of activities that emit greenhouse gases (one of our biggest
environmental problems), the lack of which constitutes the largest market failure,
for example through carbon taxes, which will stimulate innovations in low-carbon
technologies. To cut emissions quickly and effectively enough, governments must
not only massively increase funding for green innovation to bring down the costs of
low-carbon energy sources, but they also need to adopt a range of other policies that
address each of the other market failures. A national carbon tax is currently
implemented in 27 countries around the world, including various countries in the
EU, Canada, Singapore, Japan, Ukraine and Argentina. However, according to
the 2019 OECD Tax Energy Use report, current tax structures are not adequately
aligned with the pollution profile of energy sources.

3. Food Waste

A third of the food intended for human consumption – around 1.3 billion
tons – is wasted or lost. This is enough to feed 3 billion people. Food waste and loss
account for a third of greenhouse gas emissions annually, if it was a country, food
waste would be the third highest emitter of greenhouse gases, behind China and the
US. Food waste and loss occurs at different stages in developing and developed
countries; in developing countries, 40% of food waste occurs at the post-harvest and
processing levels, while in developed countries, 40% of food waste occurs at the
retail and consumer levels. At the retail level, a shocking amount of food is wasted
because of aesthetic reasons; in fact, in the US, more than 50% of all produce thrown
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away in the US is done so because it is deemed to be “too ugly” to be sold to
consumers- this amounts to about 60 million tons of fruits and vegetables. This
leads to food insecurity, another one of the biggest environmental problems on the
list.

4. Biodiversity Loss

The past 50 years have seen a rapid growth of human consumption,
population, global trade and urbanization, resulting in humanity using more of the
Earth’s resources than it can replenish naturally. A recent WWF report found that
the population sizes of mammals, fish, birds, reptiles and amphibians have
experienced a decline of an average of 68% between 1970 and 2016. The report
attributes this biodiversity loss to a variety of factors, but mainly land-use change,
particularly the conversion of habitats, like forests, grasslands and mangroves, into
agricultural systems. Animals such as pangolins, sharks and seahorses are significantly
affected by the illegal wildlife trade, and pangolins are critically endangered because
of it. More broadly, a recent analysis has found that the sixth mass extinction of
wildlife on Earth is accelerating. More than 500 species of land animals are on the
brink of extinction and are likely to be lost within 20 years; the same number was
lost over the whole of the last century. The scientists say that without the human
destruction of nature, this rate of loss would have taken thousands of years. 

5. Plastic Pollution

In 1950, the world produced more than 2 million tons of plastic per year. By
2015, this annual production swelled to 419 million tons and exacerbating plastic
waste in the environment. A report by science journal, Nature, determined that
currently, roughly 14 million tons of plastic make their way into the oceans every
year, harming wildlife habitats and the animals that live in them. The research found
that if no action is taken, the plastic crisis will grow to 29 million metric tons per
year by 2040. If we include micro-plastics into this, the cumulative amount of plastic
in the ocean could reach 600 million tons by 2040. Shockingly, National Geographic
found that 91% of all plastic that has ever been made is not recycled, representing
not only one of the biggest environmental problems of our lifetime, but another
massive market failure. Considering that plastic takes 400 years to decompose, it
will be many generations until it ceases to exist. There’s no telling what the irreversible
effects of plastic pollution will have on the environment in the long run. 

6. Deforestation

Every hour, forests the size of 300 football fields are cut down. By the year
2030, the planet might have only 10% of its forests; if deforestation isn’t stopped,
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they could all be gone in less than 100 years. The three countries experiencing the
highest levels of deforestation are Brazil, the Democratic Republic of Congo and
Indonesia. The Amazon, the world’s largest rainforest – spanning 6.9 million square
kilometers (2.72 million square miles) and covering around 40% of the South
American continent – is also one of the most biologically diverse ecosystems and is
home to about three million species of plants and animals. Despite efforts to protect
forest land, legal deforestation is still rampant, and about a third of global tropical
deforestation occurs in Brazil’s Amazon forest, amounting to 1.5 million hectares
each year. 

7. Air Pollution 

One of the biggest  environmental problems today is outdoor air
pollution. Data from the World Health Organization (WHO) shows that an estimated
4.2 to 7 million people die from air pollution worldwide every year and that nine out
of 10 people breathe air that contains high levels of pollutants. In Africa, 258,000
people died as a result of outdoor air pollution in 2017, up from 164,000 in 1990,
according to UNICEF. A cause of air pollution mostly comes from industrial sources
and motor vehicles, as well as emissions from burning biomass and poor air quality
due to dust storms. In Europe, a recent report from the EU’s environment agency
showed that air pollution contributed to 400 000 annual deaths in the EU in 2012
(the last year for which data was available). 

8. Melting Ice Caps and Sea Level Rise

The climate crisis is warming the Arctic more than twice as fast as anywhere
else on the planet. Today, sea levels are rising more than twice as quickly as they did
for most of the 20th century as a result of increasing temperatures on Earth. Seas are
now raising an average of 3.2 mm per year globally and they will continue to grow
up to about 0.7 meters by the end of this century. In the Arctic, the Greenland Ice
Sheet poses the greatest risk for sea levels because melting land ice is the main
cause of rising sea levels.

9. Ocean Acidification

Global temperature rise has not only affected the surface, but it is the main
cause of ocean acidification. Our oceans absorb about 30% of carbon dioxide that is
released into the Earth’s atmosphere. As higher concentrations of carbon emissions
are released thanks to human activities such as burning fossil fuels as well as effects
of global climate change such as increased rates of wildfires, so do the amount of
carbon dioxide that is absorbed back into the sea. The smallest change in the pH



84

Climate Change and the G-20: Opportunities and Challenges - ISBN: 978-93-93248-56-5

scale can have a significant impact on the acidity of the ocean. Ocean acidification
has devastating impacts on marine ecosystems and species, its food webs, and
provokes irreversible changes in habitat quality. Once pH levels reach too low, marine
organisms such as oysters, their shells and skeleton could even start to dissolve. 

10. Food and Water Insecurity

Rising temperatures and unsustainable farming practices has resulted in the
increasing threat of water and food insecurity and taking the mantle as one of the
biggest environmental problems today. Globally, more than tons of top-soil is eroded
every year at a rate 100 times faster than it can naturally be replenished. Laden with
biocides and fertilizer, the soil ends up in waterways where it contaminates drinking
water and protected areas downstream. Furthermore, exposed and lifeless soil is
more vulnerable to wind and water erosion due to lack of root and mycelium systems
that hold it together. A key contributor to soil erosion is over-tilling: although it
increases productivity in the short-term by mixing in surface nutrients (e.g. fertilizer),
tilling is physically destructive to the soil’s structure and in the long-term leads
to soil compaction, loss of fertility and surface crust formation that worsens topsoil
erosion.

11. Fast Fashion and Textile Waste

The global demand for fashion and clothing has risen at an unprecedented
rate that the fashion industry now accounts for 10% of global carbon emissions,
becoming one of the biggest environmental problems of our time. Fashion alone
produces more greenhouse gas emissions than both the aviation and shipping sectors
combined, and nearly 20% of global wastewater, or around 93 billion cubic meters
from textile dyeing, according to the UN Environment Program.

We can secure our economic progress and infrastructure development
followed by sustainable development.

SUSTAINABLE DEVELOPMENT

Sustainable Development is the development that meets the needs of the
present generation without compromising with the needs of future generations. This
definition was put forward by the Brundtland Commission in its report “Our Common
Future” in 1987. It calls for a concerted effort to build an inclusive, sustainable, and
resilient ecosystem for the people and the planet. The main features of sustainable
development include-

• Increase in per capita income
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• Judicious use of natural resources

• Preserving the resources for future generations

As an affirmative action towards tackling the global environmental crisis
that involves global warming, climate change, and ozone layer depletion, the United
Nations adopted 17 Sustainable Development Goals (SDG) and 169 targets as part
of the United Nations 2030 Agenda. The 17 Sustainable Development Goals are-

• End poverty in all its forms everywhere.

• End hunger, achieve food security and improved nutrition, and promote
sustainable agriculture.

• Ensure healthy lives and promote well-being for all at all ages.

•· Ensure inclusive and equitable quality education, and promote lifelong
learning opportunities for all.

• Achieve gender equality and empower all women and girls.

• Ensure availability and sustainable management of water and sanitation for
all.

• Ensure access to affordable, reliable, sustainable, and modern energy for all.

• Promote sustained, inclusive, and sustainable economic growth, full and
productive employment, and decent work for all.

• Build resilient  infrast ructure,  promote inclusive and sustainable
industrialization, and foster innovation.

• Reduce inequality within, and among, countries.

• Make cities and human settlements inclusive, safe, resilient, and sustainable.

• Ensure sustainable consumption and production patterns.

• Take urgent action to combat climate change and its impacts.

• Conserve and sustainably use the oceans, seas, and marine resources for
sustainable development.

• Protect, restore, and promote sustainable use of terrestrial ecosystems,
sustainably manage forests, combat desertification, halt and reverse land
degradation, and halt biodiversity loss.
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• Promote peaceful and inclusive societies for sustainable development, provide
access to justice for all, and build effective, accountable, and inclusive
institutions at all levels.

• Strengthen the means of implementation and revitalize the global partnership
for sustainable development.

NITI (National Institution for Transforming India) Aayog, the newly-formed
commission that replaced the 65-year old Planning Commission in India, is entrusted
with the task of coordinating SDGs in India. States are also advised to undertake
similar mapping, including visioning, planning, budgeting, and developing
implementation & monitoring systems for the state-sponsored schemes that are being
implemented to fulfill the SDGs. In addition to that, the Ministry of Statistics &
Program Implementation is engaged in the process of building key indicators to
monitor the implementation of SDGs. Since 2015 (when the United Nations, along
with other countries, adopted the SDGs) the Indian government has launched several
flagship programs that are at the heart of SDGs. Some of these include Swachchh
Bharat Mission, Skill India, Make in India, Digital India, etc.

SDGs are guiding principles for G20 and all over the world for ensure
environment health and healthy human lives. Environment related issues are major
agenda of G20 alliance. G20 countries also trying to solve the problems related to
environmental problems. It is hope so that the agenda will be broadly discussed in
the chairmanship of India also.

CONCLUSION

G20 is most reliable and representative alliance of world countries to discuss
all type global issues. The goodness of human societies should be of any representative
alliance of countries rather than ensure their personal benefits. It is ever expected to
G20 nations that they will form a general agreement to follows and implement the
SDGs in the welfare of human civilization. Economic and infrastructure development
only may be beneficial for all humans if they follow the guideline to ensure
environment protection. The development on the cost of environment degradation
never would be in the favor of mass.
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India is one of the fastest growing economies of the world and is a member
of the G20 group of nations. The G20 comprises some of the world’s largest
economies, accounting for more than 80% of global GDP. The GDP growth of these
countries has a significant impact on the global economy and can affect the growth
of other countries including India. It is important for policy makers and businesses
in India to understand the correlation between GDP growth of g20 countries and
India’s economy.

At the same time, the G20 climate change is exerting pressure on the
development trajectories of countries around the world, with visible economic, social
and environmental impacts.

According to the world economic forum’s (WEF) global risks report (2020),
all of the top 5 risks in the next decade could be climate related. These risks include
anthropogenic environmental disasters, climate action failure, natural disasters,
biodiversity loss and extreme weather events. While the whole world is grappling
with the challenges posed by climate change, developing economies like India are
particularly vulnerable to it. Thus, climate risk as a material factor is going to play a
significant role in shaping national level policies, business strategies and
reconfiguration of finance in an emerging economy like India.

The G20 is a grouping of twenty major industrialized and emerging
economies, comprising 19 countries and the European union. G20 countries agree
to halt land degradation, restore ecosystems and enrich biodiversity

Positive discussions on accelerating work, promoting a sustainable and
climate-resilient blue economy, and encouraging resource efficiency and the circular
economy. G20 member states to tackle environmental and climate crisis with a new
sense of urgency reaffirmed its commitment to the direction. Keeping in view the
current scenario, all the g20 countries agreed on the urgent need for concerted global
efforts and the need for immediate action.
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INTRODUCTION

The economic impacts of climate change vary geographically and are
difficult to forecast exactly. Researchers have warned that current economic forecasts
may seriously underestimate the effects of climate change, and point to the need for
new models that give a more accurate picture of potential damages. Nevertheless,
one 2018 study found that potential global economic gains if countries implement
mitigation strategies to comply with the 2 °c target set at the Paris agreement are in
the vicinity of us$17 trillion per year up to 2100 compared to a very high emission
scenario.

Global losses reveal rapidly rising costs due to extreme weather events since
the 1970s.Socio-economic factors have contributed to the observed trend of global
losses, such as population growth and increased wealth. Part of the growth is also
related to regional climatic factors, e.g., changes in precipitation and flooding events.
It is difficult to quantify the relative impact of socio-economic factors and climate
change on the observed trend. The trend does, however, suggest increasing
vulnerability of social systems to climate change.

A 2019 modeling study found that climate change had contributed towards
global economic inequality. Wealthy countries in colder regions had either felt little
overall economic impact from climate change, or possibly benefited, whereas poor
hotter countries very likely grew less than if global warming had not occurred. Part
of this observation stems from the fact that greenhouse gas emissions stem mainly
from high-income countries while low-income countries are affected by it negatively.
So, the high-income countries are producing tremendous amounts of greenhouse
emissions, but the impacts of these emissions are unequally threatening low-income
countries, who do not have access to the right resources to be able to recover from
such impacts. This further deepens the inequalities within the poor and the rich,
hindering sustainability efforts. Impacts of climate change could even push million
of people into poverty. This study represents how crucial it is to take immediate
action towards climate change, as failing to do so will exacerbate the economic
inequality gap worldwide.

The total economic impacts from climate change are difficult to estimate,
but increase for higher temperature changes. For instance, total damages are estimated
to be 90% less if global warming is limited to 1.5 °c compared to 3.66 °c, a warming
level chosen to represent no mitigation. One study found a 3.5% reduction in
global GDP by the end of the century if warming is limited to 3 °c, excluding the
potential effect of tipping points. Another study noted that global economic impact
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is underestimated by a factor of two to eight when tipping points are excluded from
consideration. In the oxford economics high emission scenario, a temperature rise
of 2 degrees by the year 2050 would reduce global GDP by 2.5% – 7.5%. By the year
2100 in this case, the temperature would rise by 4 degrees, which could reduce the
global gdp by 30% in the worst case.

Studies in 2019 suggest that economic damages due to climate change have
been underestimated, and may be severe, with the probability of disastrous tail-risk
events being nontrivial. Carbon-intensive industries and investors are expected to
experience a significant increase in stranded assets with a potential ripple affect
throughout the world economy.

The economic impacts of climate change also include any mitigation (for
example, limiting the global average temperature below 2 °c) or adaption (for
example, building flood defenses) employed by nations or groups of nations, which
might infer economic consequences.

� Distribution Of Impacts

Climate change impacts can be measured as an economic cost (smith et al.,
2001:936-941). This is particularly well-suited to market Impacts,  That is impacts
that are linked to market transactions and directly affect GDP. Monetary measures
of non-market impacts, e.g. impacts on human health and ecosystems, are more
difficult to calculate. Other difficulties with impact estimates are listed below:

• Knowledge Gaps: Calculating distributional impacts requires detailed
geographical knowledge, but these are a major source of uncertainty in climate
models.

• Vulnerability: Compared with developed countries, there is a limited
understanding of the potential market sector impacts of climate change in
developing countries.

• Adaptation: The future level of adaptive capacity in human and natural
systems to climate change will affect how society will be impacted by climate
change. Assessments may under- or overestimate adaptive capacity, leading
to under- or overestimates of positive or negative impacts.

• Socioeconomic Trends: Future predictions of development affect estimates
of future climate change impacts, and in some instances, different estimates
of development trends lead to a reversal from a predicted positive, to a
predicted negative, impact (and vice versa).
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• Climate Change would increase income inequalities between and within
countries.

• A Small Increase in global mean temperature (up to 2 °c, measured against
1990 levels) would result in net negative market sector in many developing
countries and net positive market sector impacts in many developed countries.

With high confidence, it was predicted that with a medium (2-3 °c) to high
level of warming (greater than 3 °c), negative impacts would be exacerbated, and
net positive impacts would start to decline and eventually turn negative.

 Non-Market Impacts

Smith et al. (2001:942) predicted that climate change would likely result in
pronounced non-market impacts.  Most of impacts were predicted to be negative.
The literature assessment by smith et al. (2001) suggested that climate change would
cause substantial negative health impacts in developing countries. Smith et al. (2001)
noted that few of the studies they reviewed had adequately accounted for adaptation.
In a literature assessment, confalonieri et al. (2007:415) found that in the studies
that had included health impacts, those impacts contributed substantially to the total
costs of climate change.

Market Sector

In 2019 the international labour organization published a report titled:
“working on a warmer planet: the impact of heat stress on labour productivity and
decent work”, in which it claims that even if the rise in temperature will be limited
to 1.5 degree, by the year 2030, climate change will cause losses in productivity
reaching 2.2% of all the working hours, every year. This is equivalent to 80 million
full-time jobs, or 2,400 billion dollars. The sector expected to be most affected is
agriculture, which is projected to account for 60% of this loss. The construction
sector is also projected to be severely impacted and accounts for 19% of projected
losses. Other sectors that are most at risk are environmental goods and services,
refuse collection, emergency, repair work, transport, tourism, sports and some forms
of industrial work.

In 2020 Mckinsey & company issued a report about the current and future
impacts of climate change on the economy. The report says that trillions of dollars
and hundreds of millions of lives are at risk. Climate change should strongly influence
the decisions of the business and governmental leaders. The report, for example,
found that socioeconomic impacts can increase by 2 - 20 times compare to today
level by 2050.
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Agriculture

Depending on underlying assumptions, studies of the economic impacts of a
doubling in atmospheric carbon dioxide (co

2
) from pre-industrial levels conclude

that this would have a slightly negative to moderately positive aggregate effect (i.e.,
total impacts across all regions) on the agricultural sector (smith et al.,
2001:938).[20] this aggregate effect hides substantial regional differences, with benefits
mostly predicted in the developed world and strongly negative impacts for populations
poorly connected to regional and global trading systems. Poorer countries are more
exposed to the weather because of the important role of agriculture and water resources
in the economy.

Other Sectors

A number of other sectors will be affected by climate change, including
the livestock, forestry, and fisheries industries. Other sectors sensitive to climate
change include the energy, insurance, tourism and recreation industries. The
aggregate impact of climate change on most of these sectors is highly uncertain
(Schneider et al., 2007:790).

Other Systems and Sectors

• Freshwater Resources:

• Industry, Settlements And Society:

• Infrastructure:

Aggregate Impacts

Aggregating Impacts Adds Up The Total Impact Of Climate Change Across
Sectors And/ Or Regions (IPCC, 2007a:76). In Producing Aggregate Impacts, There
Are A Number Of Difficulties, Such As Predicting The Ability Of Societies To Adapt
Climate Change, And Estimating How Future Economic And Social Development
Will Progress (Smith Et Al., 2001:941). It Is Also Necessary For The Researcher To
Make Subjective Value Judgments Over The Importance Of Impacts Occurring In
Different Economic Sectors, In Different Regions, And At Different Times. In 2020
The World Economic Forum Ranked Climate Change As The Biggest Risk To
Economy And Society.

A United States Government Report In November 2018 Raised The
Possibility Of US GDP Going Down 10% As A Result Of The Warming Climate,
Including Huge Shifts In Geography, Demographics And Technology.
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Marginal Impacts

The social cost of carbon (SCC) is an aggregate measure of the impacts of
climate change. It is defined as the incremental (or marginal) social cost of emitting
one more tone of carbon (as carbon dioxide) into the atmosphere at any point in time
(yohe et al., 2007:821).different GHGS have different social costs. For example,
due to their greater physical capacity to trap infrared radiation, HFCS have a
considerably higher social cost per tone of emission than carbon dioxide. Another
physical property that affects the social cost is the atmospheric lifetime of the GHG.

Estimates of the SCC are highly uncertain and cover a wide range (Klein et
al., 2007:756).the discrepancies in est imates can be broken down
into normative and empirical parameters (fisher et al., 2007:232).key normative
parameters include the aggregation of impacts across time and regions. The other
parameters relate to the empirical validity of SCC estimates. This reflects the poor
quality of data on which estimates are based, and the difficulty in predicting how
society will react to future climate change.

Sensitivity Analysis

Sensitivity analysis allows assumptions to be changed in aggregate analysis
to see what effect it has on results.

• Shape Of The Damage Function: this relates impacts to the change in
atmospheric greenhouse gas (GHG) concentrations. There is little information
on what the correct shape (e.g., linear or cubic) of this function is. Compared
with a linear function, a cubic function shows relatively small damages for
small increases in temperature, but more sharply increasing damages at greater
temperatures.

• Rate Of Climate Change: This is believed to be an important determinant
of impacts, often because it affects the time available for adaptation.

• Discount Rate And Time Horizon: Models used in aggregate studies suggest
that the most severe impacts of climate change will occur in the future.
Estimated impacts are therefore sensitive to the time horizon (how far a given
study projects impacts into the future) and the discount rate (the value assigned
to consumption in the future versus consumption today).

• Welfare Criteria: aggregate analysis is particularly sensitive to the weighting
(i.e., relative importance) of impacts occurring in different regions and at
different times. Studies by fankhauser et al. (1997) and Azar (1999) found
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that greater concern over the distribution of impacts lead to more severe
predictions of aggregate impacts.

• Uncertainty: Usually assessed through sensitivity analysis, but can also be
viewed as a hedging problem. EMF (1997) found that deciding how to hedge
depends on society’s aversion to climate change risks, and the potential costs
of insuring against these risks.

Relative Impacts

The effects of climate change can be compared to other effects on human
society and the environment. Future socio-economic development may strongly affect
climate change impacts. For example, projections of the number of people at risk of
hunger vary significantly according to assumptions over future socio-economic
development.

Some ecosystems are likely to be especially affected by climate change (e.g.,
coral reefs). In the long-term (beyond 2050), climate change may become the major
driver for biodiversity loss globally.

The socio-economic impacts of climate change are likely to be greatest in
communities that face other stresses. For example, poor communities are vulnerable
to extreme weather events, and are likely to be especially affected by climate
change. In general, however, other changes (e.g., demographic and technological)
are likely to have a greater effect on human society than climate change. On the
other hand, major (“non-marginal”) impacts could occur with abrupt changes in
natural and social systems. Scientific understanding of abrupt changes is limited.

Another consideration is how vulnerability to climate change varies with
scale. At local scales, extreme weather events can have a significant impact, especially
in vulnerable locations. Another potentially significant impact is the long-term effect
of sea-level rise on low-lying coastal areas.

OPPORTUNITIES FOR ALL G20 COUNTRIES

Challenge 1. Enhance access to opportunities for youth.

1- Good-quality early childhood education and care provides a wide range of
benefits but the most disadvantaged students are less likely to participate.

2- Schooling outcomes are closely linked to socio-economic background. High
levels of social and ability stratification between schools can have an impact
on learning opportunities available to students and on students’ education
outcomes.
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3- Young people struggle to gain a solid foothold in the labour market upon
leaving school. On average around 19% of young people aged 15 to 29 are
not in employment, education or training (neet) in g20 countries. Young people
without an upper secondary qualification and from disadvantaged families
are overrepresented among neets.

4- Growing inequality in parents’ resources due to the covid-19 pandemic and
spending more time in home environments, which can differ widely across
youth, is increasing the number of environmental risk factors. Concurrently,
the pandemic is reducing the number of protective factors, such as extra-
curricular activities, the opportunity to interact with supportive adults and
reducing access to family and care systems.

5- Improve access to, and the quality of, early childhood education and care by
ensuring high staff-child ratios, qualified educational staff, national curriculum
guidelines and frameworks and standards for monitoring facilities.

6-  Reduce child poverty by supporting low-income parents to improve their
skills and access better quality jobs and by providing well-targeted family
and housing benefits for poor families with children that ensure sufficient
coverage. Maintain or expand conditional cash transfer programmes.

7-  Improve the quality of the educational system by investing in high quality
school leaders and teachers, targeting resources to disadvantaged schools
and students and identifying low performers early. Provide professional help
with social or health issues for students who require it.

8- Promote good-quality and attractive vocational education and training with
relevant work-based training by developing apprenticeship systems together
with the social partners and permitting smaller firms to share the responsibility
for a trainee’s practical training.

9- Provide effective employment and social support for young people not in
employment, education or training through collaboration between schools
and the public employment service and targeted interventions including
reintegration into schooling, second-chance educational programmes, work
experience programmes, short training courses, job search assistance and
counseling as well as subsidies for private businesses to hire low-skilled
jobseekers and the long-term unemployed.
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Challenge 2. Enhance access to opportunities for women through good-quality
employment.

1- Most g20 economies have made significant progress towards reaching the
brisbane goal of reducing the gender gap in labour force participation by 25
per cent by the year 2025 compared to 2012. This progress reflects rising
participation rates for prime-age women in all g20 economies for which recent
data are available and stable participation rates for men.

2- Considerable gender gaps in job quality remain across g20 economies. On
average employed women work in jobs of poorer quality, with lower earnings
and a greater incidence of part-time work and informality. Traditionally,
women have been the primary caregivers for young children and sick or
elderly family members, and many societies and labour markets continue to
function largely on this assumption. In all g20 countries, women spend
substantially more hours than men performing domestic chores and caring
responsibilities.

3- Women are leading the health response to the covid-19 pandemic while
confinement measures are likely to lead to increased demand for unpaid work
at home, a burden that typically falls more on women. Women are likely to
be more vulnerable than men to any crisis-driven loss of income and face
increased risks of violence, exploitation, abuse or harassment.

4- Reduce women’s unpaid care burden and encourage a more equal sharing of
unpaid care between women and men by expanding access to quality formal
childcare, ensuring that mothers have access to (well)-paid employment-
protected maternity leave and incentivizing father’s care giving and improving
access, affordability and quality of long-term care services.

5- Tackle gender disparities across occupations by fighting and eliminating
gender biases and stereotypes, attracting more women into careers in science,
technology, engineering and mathematics (stem), increasing the representation
of women in leadership positions, and informing employers about the benefits
of a diverse workforce.

6- Implement gender budgeting to help ensure that budget decisions
systematically take gender equality considerations into account. Key elements
for an effective and enduring budgeting practice include a strong strategic
framework, effective implementation tools and a strong and supportive
enabling environment.
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7- Improve the evidence base on gender gaps in the labour market by improving
the availability of timely and comparable data, particularly for unremunerated
work.

Challenge 3. Enhance access to opportunities for SME’S and entrepreneurs
and tackle informality to ensure good-quality job opportunities.

1- Important Progress has been made to reduce regulatory Barriers for SME’S
And Job Formalization Although Regulatory Procedures Remain An Obstacle.
The Take-Up Of Structural Reforms Has Moderated In Recent Years. In Some
Areas, Progress Is Slow Or Uneven Across Countries, Including For
Insolvency Regimes, Enforcement Of Competition Laws And Civil Justice
Systems.

2- Women Face Particular Barriers in Entrepreneurship, Including Institutional
Barriers, Such As Family and Tax Policies, Negative Social Attitudes and
Difficulty Accessing Finance. Youth Often Struggle With A Lack Of
Entrepreneurial Skills And Role Models, Few Financial Resources And
Limited Business Networks.

3- Informal Jobs Are Of Lower Quality. While Informal Work Can Provide
Valuable Income Earning, Informal Jobs Tend To Be Of Lower Quality And
Associated With A Significantly Higher Incidence Of Extreme Low Pay.
Informal Workers Earn Significantly Less On Average. Low Skilled, Young
People And Women Are Overrepresented In Informal Work.

4- Informal Workers Have Fewer Opportunities To Invest In Their Skills And
Build A Career. Working In The Informal Sector Can Negatively Affect Future
Labour Market Prospects.

5- Access To Finance Is Crucial For SME’S And Informal Workers. Informality
Is an Important Barrier To Financial Inclusion For Individuals And Micro,
Small And Medium Enterprises. However, The Digital Transformation Is
Offering New Opportunities To Improve SME Access To Finance And Access
To Formal Financial Services, Although Financial Literacy Is Important To
Fully Benefit From Digitalization.

6- Informal Sector Workers Are Facing A Dilemma Of Protecting Themselves
From The COVID-19 Virus, A Concern Compounded By Limited Access To
Social Protection Measures, And Maintaining An Income. SME’S Are
Experiencing A dramatic Loss In Revenue Due To The COVID-19 Pandemic
And/ Or Severe Liquidity Shortages That Will Quickly Become Solvency
Problems.
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7- Create A Business-Friendly Environment That Provides An Equal Playing
Field For SME’S And Encourages Formal Job Creation By Continuing To
Reduce Regulatory Barriers. Implement A User-Centric Approach To
Regulation And Policy Making, Continue To Enact Reforms To Strengthen
Public Sector Integrity And Transparency And Continue To Strengthen E-
Government Functions And Leverage Digital Technologies. To Encourage
Job Formalization, Ensure A Legal System That Enforces Property Rights. ,
Reduce Overly Strict Employment Protection Rules And High Minimum
Wages, And Promote The Uptake Of Digital Payment Tools.

8- Support Women And Youth Entrepreneurship Through The Use Of Role
Models And Ambassadors Help Reduce The Influence Of Negative Social
Attitudes, Provide Training Courses And Mentoring To Build Entrepreneurial
Skills And Provide Grants Or Microcredit To Help Improve Access To
Financing. To Support Youth, Provide Entrepreneurship Training, Financial
Support for Business Start-Up, Coaching And Mentoring And Support In
Network Building.

9- Ensure Effective Labour Market Regulation Through The Careful Use Of
Regulation That Avoids Unnecessarily Adding To The Cost Of Formal
Employment. Keep Labour Taxes Moderate. Strengthen Compliance By
Increasing The Perceived Benefits Of Formalization Through Improved
Quality Of Public Services And Stronger Links Between Social Protection
Contributions And Benefits. Strengthen Enforcement Of Labour, Tax And
Social Security Regulations.

10- Improve Access to Financing for SME’S And Entrepreneurs By Implementing
The G20/OECD High-Level Principles Of SME Financing, Which Identifies
Obstacles To SME Financing, Calls For Strengthening SME Access To Credit
While Supporting The Diversification Of Financing Sources.

11- Improve The Evidence Base On The Extent Of Informal-Sector Activities
Through Further Improvements In The Availability Of Comprehensive And
Comparable Data To Enable Closer Monitoring Of Evolutions And The
Effectiveness Of Policy Intervention.

Challenge 4. Help workers make best use of their skills in a changing world of
work.

1- New Technologies Have Replaced Workers in Many Middle-Skill Routine
Occupations And Created New Jobs At Both The High And Low Ends Of
The Skills Spectrum.
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2- Automation Will Likely Continue To Make Some Workers’ Skills Redundant
While Requiring New Skills.

3- Across G20 Economies, There Is A Mismatch In Skills, With Some Workers
Under-Qualified And Others Over-Qualified For Their Occupation.

4- Skills Matter for Accessing Opportunities In The Labour Market. Access To
Adult Learning Ensures That People Can Up skill And reskill. Building The
Right Skills Is Also Important.

5- The COVID-19 Pandemic Is Resulting In Many Workers Becoming
Unemployed And May Speed Up Some Of The Transformations Occurring
In Labour Markets, Shifting The Demand For Labour Across Sectors And
May Increase The Demand For Higher-Level Skills.

6- Reduce Financial Barriers To Adult Learning Through Subsidies, Savings
Mechanisms, Tax Incentives, Loans And Study/Training Leave. Reduce Time
And Flexibility Barriers Through Facilitating Part-Time Learning, Distance
Learning Or In A Modular And /Or Credit-Based Format.

7- Make Adult Training Worker-Centered By Linking It To Individuals Rather
Than Jobs Through Individual Learning Schemes.

8- Ensure That Education And Training Programmes Respond Better To The
Demand For Skills By Estimating The Skills Likely To Be In Demand And
Collecting And Providing Data On The Skills Available.

9- Improve Certification Of Prior And Current Learning By Defining Standards
And Good Practices And Though Regular And Systematic Quality
Assessments And Monitoring And Evaluating Programmes.

10- Provide Effective Re-Employment Support To Jobseekers Through Labour
Market Information, Job Search Assistance, Direct Placement Or Active Job
Brokering, Training And Rehabilitation Services And Subsidized
Employment.

RISKS FOR ALL G20 COUNTRIES

1- The socioeconomic impacts of climate change will likely be nonlinear as
system thresholds are breached and have knock-on effects.

2- Climate change is already having substantial physical impacts at a local level
in regions across the world; the affected regions will continue to grow in
number and size.
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3- The global socioeconomic impacts of climate change could be substantial as
a changing climate affects human beings, as well as physical and natural
capital.

4- Financial markets could bring forward risk recognition in affected regions,
with consequences for capital allocation and insurance.

5- Countries and regions with lower per capita GDP levels are generally more
at risk.

6- Addressing physical climate risk will require more systematic risk
management, accelerating adaptation, and decarburization.

REVIEW OF LITERATURE:

This review is being prepared by looking at a review of the literature on the
economic impacts of climate change. This review has been made on the basis of
previous G-20 countries. Literature review is presented after studying the past and
present research papers. This review externalities that are unprecedentedly large,
complex and uncertain. Based on the literature review of economists and researchers
on the economic risks caused by climate change, the details are as follows-

1- Smith at el (2001:943): he research analyzed the vulnerability and exposed
the risks from the economic effects of climate change. Said that the effects in future
will take a toll on the economy.

2- Kompas, Tom; Pham, Vanha; che, Tuony Nhu (2018): The study found
that the potential global economic benefits from climate change impacts on GDP by
country and compliance with the Paris Agreement would be enormous. This research
paper shows the global economic benefits.

3- Diffenbaugh, Noh S.; Burke, Marshall (2019): A modeling study found
that climate change contributed to global economic inequalities. The study of research
work focuses on global economic inequalities resulting from global warming.

4- IMF Retirieved 2023-04-27: This study shows how important it is to act
urgently on climate change, as failure to do so will only widen economic inequalities
around the world.

5- Hoegh- Guldberg (2018):  Studies focus on natural and human systems.
The effects of 1.5 degrees of global warming have been found to reduce global GDP
by 3.5% by the end of the century. This study work provides information on global
warming and GDP and explains the impacts and risks.
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6- Koning , Beals: Economists say unchecked climate change will result in
at least a 3% loss of global GDP by 2050, and a 2 degree increase in temperature will
reduce global GDP by 2.5% to 7.5%. In this case, by 2100 the temperature will
increase by 4 degrees. Which in the worst case can reduce global GDP by 30%. The
research paper creates awareness about GDP, effects and challenges caused by climate
change etc.

7- DeFries, Ruth: The research work explains the economic risks missing
in climate change impacts assessments. Through which the missing economic risks
are detected and economists assessed the risks and reviewed the comprehensive
economic literature of climate change.

8- Stevens, Pippa (16 January 2020): MacKinsey said that there is a need
for immediate arrangements to adapt to the growing threats from climate change, so
that the threats can be dealt with. The 2020 report also said that trillions of dollars
and millions of lives are at risk regarding the current and future effects of climate
change on the economy.

OBJECTIVE

The aim of the study is to create awareness about the economic and social
impacts and risks of climate change, and thus to take the G20 India and other countries
to a different level of climate change, while giving a different perspective on global
warming and inequalities. Also helps in understanding the role, purpose, risks and
opportunities.

RESEARCH METHODOLOGY

The study uses secondary data from previous years research papers, journals,
newspapers, currently ongoing G20 summit and books, Social networking sites etc.
The data includes the growing impact and risks of climate change on the economy
for G20 countries and India, as well as opportunities for India’s economy and data
on exports, GDP and TDP flows. The study uses regression analysis to examine the
economic impacts of climate change on G20 countries’ GDP growth rates and India’s
economic growth as well.

DISCUSSION AND CONCLUSION

This paper reviews what is known and what is not known about the economic
effects of climate change. What is known suggests that climate change is a problem
that requires serious effort to reduce greenhouse gas emissions. However, impact
estimates do not support drastic mitigation; instead, climate policy the emphasis
should be on adaptation.
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Such a tax would encourage energy efficiency improvements but only minor
fuel switching. Require high estimates the discount rate is lower than normal, or it is
an involuntary emphasis has been placed on the plight of developing countries. There
are three policy implications. First, short-term emissions reduction is economically
justified, but only to a limited extent. Second, in the long run, deep emissions
reductions are not economically justified. Policy response to climate change should
be dominated by adaptation, not mitigation. Third, deeper emissions cuts can be
justified as a matter of equity and justice  but it will have a dramatic impact on other
policies (pension, education, business, development aid) too. What is known is only
a small part of the significance. Many climate change effects have been identified
but not estimated, and are undoubtedly still the effects should also be identified.
Some of these effects are clearly negative, and some clearly positive. It is impossible
to say with any kind of certainty whether the present effect estimates have a positive
or negative bias. However, countries like Canada, Finland, Iceland, Norway and
Sweden are cold but prosperous. Will be warming reduce costs and lift barriers and
thus accelerate economic growth, but it is it’s hard to imagine that warming would
lead to much faster growth. In the same time, tropical countries obviously suffer
from violent storms, prolonged droughts, and the presence of tropical diseases. Further
warming will not be good, and offering more places for such situations may also not
be positive. Although not quantified, one can easily imagine a scenario in which
warming dramatic result compared to a scenario in which warming has a large positive
effect. So, at the very least, that many unknowns means that uncertainty is skewed to
negative; and those are, if anything, estimates of the current effects positive bias.
This suggests that greenhouse gas emissions should decrease be more stringent than
suggested by the cost-benefit analysis. The policy implications are twofold. First, in
the short term, greater emissions reductions may be economically justified than
suggested by the cost-benefit. Analysis. Second and more importantly, we need to
build the technological and institutional capacity to respond rapidly to climate change
– whether in climate change forms of reduction of greenhouse gas emissions,
adaptation (including international adaptation assistance), or geoengineering.
However, the policy should not fly blind. If the above diagnosis of the state if the
knowledge is correct, it will demand the most vigorous research programme.

Although some countries propose spending billions of dollars on emissions
reductions, and others pretend that climate change is a problem that can be safely
ignored, little effort is made to support these courses of action.
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Governments all over the World have a crucial role to play to bring about a
transition from a high to a low-carbon emission path, including through investing in
catalytic green infrastructure, providing research and development incentives and
carbon price signals, and ensuring a just transition. A front-loaded green infrastructure
push would also help economies recover from the COVID-19 crisis. This paper
outlines a pathway of achieving this policy mix in the G-20 over the next several
years. In this paper we focus on present status and future challenges of Climate
change and role of G-20 to achieve net zero emission target.

INTRODUCTION

India will hold the G20 Presidency from 1 December 2022 to 30 November
2023 and host the 18th G20 Summit on 9-10 September 2023. This Presidency is a
key opportunity for India to showcase its leadership and to make efforts to strengthen
multilateral cooperation at a time when the world is increasingly witnessing challenges
like debt crisis, looming recession, slowing down of the agenda for Sustainable
Development Goals, conflict in Europe and intensifying great power competition
[1-3]. This paper seeks to contribute to the ongoing conversations to enhance
understanding about the G20, its working, objectives and impact and on what should
constitute India’s G20 priorities.

G-20 is not just a diplomatic event but it should be turned into a historic
event of public participation where one can witness the spirit of ‘Atithi Devo Bhava’.
All the overseas Indians are the brand ambassadors of India on foreign soil.

Narendra Modi, Prime Minister of India.

EVOLUTION OF THE G20 AND INDIA’S UPCOMING PRESIDENCY

With a population of 1.4 billion, India has become the most populous country
in the world. India is changing and changing fast. In 2019, it became a 3 trillion-
dollar economy. However, COVID–19 pandemic impacted this growth trajectory.
Despite this, India overcame the challenges and became the fastest growing big
economy in the world. As a result, India became the world’s 5th largest and is on
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way to become 3rd largest economy by 2030 [2]. It aspires to become the 2nd largest
economy by 2047, when it will be celebrating 100 years of its independence.

India’s G20 Presidency strives to be inclusive, ambitious, actionoriented,
and decisive. India has long held the tradition of active public participation at the
core of its policy formulations. Our development models hold inclusivity at the core,
and our G20 ambitions are in line with a human-centric approach to development.
The same is reflected in our theme ‘Vasudhaiva Kutumbakam: One Earth, One Family,
One Future’.

India’s G20 Presidency, India will host over 200 meetings in more than 50
cities across its vast and varied landscape, including remote places. The rationale
behind this undertaking is that besides furthering the substantive agenda of the G20,
India aims to project its strengths and potential as a favourable destination for tourists
and businesses[1-2]. Additionally, it also provides us with a window to showcase
our rich cultural, civilisational, and historical legacy.

The three consecutive G20 Chairs viz., Indonesia, India and Brazil are
developing countries presents a unique opportunity to push the interests on healthcare
as also reinforcing multilateral economic governance, climate change, trade and
investment as key themes.

KEY POINTS TO BE FOCUSSED

 Aligning infrastructure with net zero emissions requires additional public
investments in the range of 0.5 to 4.5 percent of GDP cumulatively over the next
decade[5]. Investment has to shift away from the extraction and combustion of fossil
fuels toward renewable energy, electricity networks and storage, electrification of
end-uses, and energy efficiency. While the bulk of investment will come from the
private sector in most countries, the public sector has a catalytic role to play through
direct infrastructure investment and also through other support measures. Almost all
countries have defined Nationally Determined Contributions (NDCs) are insufficient
to reduce global warming to 2°C or below, being more compatible with 3°C warming
by 2100[3-4]. A growing number of countries (58 to this day, covering 53 percent of
global emissions) includes the G20 members Argentina, Brazil, Canada, China, the
EU, France, Germany, Japan, South Africa, Korea, UK, and US. However, few G20
countries have put these targets into policy or law. To implement the net zero emissions
commitments, countries will need to ramp up action significantly and quickly on
carbon pricing and investment in clean technologies from current level.



106

Climate Change and the G-20: Opportunities and Challenges - ISBN: 978-93-93248-56-5

Decarbonization of the electricity sector, which generates 32% of carbon
emissions globally, is a low-hanging fruit because alternative technologies have
become competitive with fossil fuel technologies. The cost of adding new wind and
solar energy capacity is below the upper end of the cost range for new fossil fuel
capacity in all G20 countries, offering attractive investment opportunities shown in
Figure [6].

In fact, in most G-20 countries, the cost is at the lower end of the fossil fuel
cost range. This steady downward trend in the price of these technologies, more
countries can be expected to see the cost of new renewable energy capacity falling
below any possible new fossil fuel power capacity additions in the near future. So
far, the share of renewable energy has increased rapidly in the G20. Integrating
renewable energy into the electricity system is a challenge, but so far, several European
countries have pushed the limit continuously [5]. The share of wind and solar energy
in electricity generation has recently surged upwards in the UK, Spain, and Germany,
exceeding 20%.Carbon pricing is an efficient option to increase the share of renewable
in electricity generation.

In ground transportation decarbonization is possible through public
transportation and electrification. In 2018, almost 17 percent of global greenhouse
gas emissions were emitted by the transportation sector. In road transportation,
electrification is developing dynamically, while the use of hydrogen in road
transportation would exceed the production capacity, given that the green hydrogen
production capacity is needed for aviation and shipping until 2050. In an important
policy tax is collected for highly emitting vehicles and the revenue is used to subsidize
low-emission vehicles. Another option is to impose a ban on vehicles after a definite
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span of time from purchase. Green hydrogen and ammonia are viable options to
decarbonize aviation and maritime transport [8].

Land use change and forestry can be used to withdraw emissions from the
atmosphere. Afforestation has a large potential to create negative emissions by
withdrawing carbon from the atmosphere. This explains why the sector contributed
a negative amount to emissions (- 1.7 %) in the G20 in 2018. One study estimated
the potential to be as high as 200Gt, which is more than four times the global emissions
of 48.9Gt in 2018. This amount can be absorbed only once because forests absorb
carbon as they grow, but mature forests are carbon neutral. Using the negative
emission potential requires stopping deforestation and using available land to increase
afforestation [6-8]. In addition to conservation policy, fiscal instruments can be very
effective in protecting and expanding forests.

CONCLUSION

Green investment push can help lead the economy out of the COVID-19
crisis and make progress on mitigating climate change. Moving to net zero emissions
will require a scaling-up of investment over the next years and a reallocation away
from fossil fuels and toward clean energy. The public sector has a catalytic role to
play by providing critical public infrastructure and other support measures. Carbon
pricing is a very effective tool to reduce carbon emission. It also generates revenues
which can be used to finance green public investments and support measures for
households and workers affected by the transition. Stabilizing the global temperature
by mid-century requires both immediate and global climate action, supported by
financial and technology support for developing economies.
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In Arunachal Pradesh the native farmers used to believe in organic way of
farming, but with developing lifestyle and introduction of modern equipment, the
farmers have started adapting uses of modern technological equipments and usage
of chemical substances which is also economically convenient. With the advancement
of technology,it permeated positive impact on farmers to achieve the highest potential
in whatever farming activity they choose to undertake and paved unprecedented
access to a wealth of valuable resources and tools to make farming easier. Nowadays
technology has become indispensable part of every commercial farm. On the other
hand it leads resulting in vigorous deterioration of environment and human health.
Local farmers routinely use a large number of pesticides. The common ones include
Gamaxin, Roundrup, D-amine salt 22.5% SL, Karate Zeon, Phoskill, Kapiq,
Mastamite etc. A number of studies on the occurrence of POPs confirm their presence
in various environmental compartments and human body. It have been extensively
highlighted in the media including public, research journals, and attracted wider
debate and sharp focus among the interested groups in India. It is obvious that
indiscriminate and excessive use of pesticides pollutes not only environment and
agriculture but also food chain, thereby affecting health of farmers, public, and the
end users. The present study is an attempt to review research studies focusing on the
pesticide use and its impact on environment and health focusing in Arunachal Pradesh.
This study infers that pesticide use has increased manifold, obviously due to many
complex factors. This research work reveals that pesticide residues have been found
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much higher in the environment than the maximum permissible limit. It is also
suggests that the pesticides studied tend to persist in the soil and surface water bodies.
Interactions with local farmers show that they are aware of the harmful nature of
chemical pesticides, but in a general way. They are, however, not well informed
about the alternatives and human health effects.

INTRODUCTION

Arunachal Pradesh is located in north eastern india and called as “Land of
the Rising sun”. It is divided into twenty five district. It is known for its natural
beauty and has a strong agriculturaleconomy. Pulses, sugarcane, rice, wheat, maize
being its main crops. Its has a considerableamount of forest cover which ensures
that the forest products also contribute to its economy. Thetourism sector of the
state, however, has not been fully utilized.Arunchal Pradesh with a massive 94%
rural population is the largest state in the North-EastIndia consequently, the economy
of the state is based of agriculture. The climate of the state varies in accordance with
the attitude which is affected by Himalayas to a large extent. The upper regions of
the state experience alpine or tundra climate, which themiddle himalayan portions
of the have temperate climate. Humid conditions prevail in the lowerregions of the
state. The mean annual rainfall in Arunachal Pradesh is between 2000-5000 mm
with a small zone of heavy rainfall of the border 3000-5000 mm along the foothills
of Himalayasnorth of the Brahmaputra river. It appears that this is the region of
highest rainfall in the country.Undulating topography and varied agro-climatic
conditions offer vast potential for the development of horticulture for growing
varieties of tropical, sub-tropical and temperate fruits, vegetable including off season
vegetables, spices, aromatic and medicinal plants flowers and mushrooms. The fruits
being perennial in nature help in checking soil erosion. Arunachal Pradesh is primariky
an agricultural state. The main crops are rice, pulses,sugarcane, wheat, millets,
oilseeds and ginger. Arunachal is also ideal for horticulture and fruitorchards.The
mountain slopes and hills are covered with alpine, temperate and sub- tropical forests
ofdwarf rhododendron, oak, pine, maple, fir, juniper, sal and teak are the main
economicallyvaluable species. The soil in the valleys are rich in organic content and
clayey- alluminus. Soilsare highly acidic which may be ascribed to thr high rainfall
and heavy run off soils. The soil looksred, black and white (pure sand). It may be
mentioned that red soils is considered to be fit forgrowing root crops like radish,
carrot, turnip, potato, beet root, tapioca, yams, etc. in addition tocrops like millets
and maize. At the same time black soils with clay is recognised suitable for paddy
and loamy soils are suitable for wheat, barley, potato cultivation.
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MATERIALS AND METHODS

The farmers in Arunachal use pesticides mostly on cash crops. These are few
examples of plant diseases that has been reported in anjaw, lohit and eastern region
of Arunachal Pradesh. A detailed survey was made in study areas where Mulberry
and Musterd  are grown chiefly. The farmers, Insecticide and pesticide suppliers
were visited and asked about crop diseases and  the pesticides used for their treatment.
Health survey was done in local villages and towns to know the various disesses
coused by Insecticides and pesticides.

Map  Showing study regions of Arunachal Pradesh.

1. Itanagar

2. Pashighaat

3. Lohit

4. Anjaw
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5. Eastern Region

APPLICATIONS AND HEALTH EFFECTS OF PESTICIDES COMMOMLY
USED IN ARUNACHAL PRADESH, INDIA

1. Endosulfan It is used as a broad spectrum non systemic,contact and
stomachinsecticide, and acaricideagainst insect pests onvarious crops. Effects
kidneys, developing foetus,and liver Immuno-suppression,decrease in the
quality of semen,increase in testicular and prostate cancer, increase in defects
in male sex organs, and increased incidence of breast cancer. It is also
mutatagenic.

2. Aldrin Effective against wireworms and to control termites Lung cancer,
liver diseases.

3. Dieldrin used against ectoparasites such as blowflies, ticks, lice and widely
employed in cattle and sheep dips. Also used to protect fabrics from moths,
beetles and against carrot and cabbage root flies/ Also used as seed dressing
against wheat and bulbfly Liver diseases, Parkinson’s & Alzheimer’s diseases.

4. Heptachlor It controls soil inhibiting pests. Reproductive disorders, blood
dyscariasis

5. Chlordane It is a contact, stomach and respiratory poison suitable for the
control of soil pests, white grubs and termites. Reproductive disorders, blood
dyscariasis, brain cancer, Non Hodkins lymphoma.

6. Lindane It is used against sucking and biting pest and as smoke for control of
pests in grain sores. It is used as dust to control various Chronic liver disorders.

Most of diseases were reported be villagers and lpcal peoples those use
pesticides or occasionally come in contact while selling, transporting or passing
through crop fields during dusting or spraying by farmers.

CROP SPECIES AND PESTICIDES USED

MULBERRY PLANTS ( FOLIAR DISEASES)

1. Leaf Spot

Pathogen : Cercospora moricola

Occurrence : It is more prevalent during rainy season followed by winter.
The disease starts progressing 35-40 days after pruning (DAP)/leaf harvesting and
becomes severe on the 70th DAP.
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Crop loss : 10-12 %

Symptoms : Brownish necrotic, irregular spots appear on the leaf surface.
Spots enlarge, extend and join together leaving characteristic ‘shot hole’. Leaves
become yellow and wither off as disease becomes severe. (leaf spot)

Factors responsible for spreading of the disease:

• The disease is air borne spreading by conidia primarily through rain droplets.

• Temperature of 24-26 ºC and 70-80 % relative humidity are most congenial
for

• the disease development.

• Control measures to be adopted:

• Spraying of 0.2 % Bavistin (Carbendazim 50% WP) solution on the leaves.

• Safe Period: 5 days.

2. Powdery Mildew

Pathogen : Phyllactinia corylea

Occurrence : Disease is prevalent during winter and rainy seasons and
progresses 40th DAP/leaf harvest becoming severe on 70th DAP.

Crop loss : 5-10%

Symptoms : White powdery patches appear on the lower surface of the leaves.
The corresponding portions on the upper surface develop chlorotic lesions. When
severe, the white powdery patches turn to brownish-black; the leaves become yellow,
coarse and loose their nutritive value. (Powdery mildew)

Factors responsible for spreading of the disease:

• The disease is air borne spreading by conidia primarily through wind current.

• Temperature of 24 – 28º C and high relative humidity (75-80 %) are
responsible

• for infection and disease development.

• Control measures to be adopted:

• Follow wider spacing of plantation (90 cm x 90 cm) or paired row planting
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• system [(90 +150) × 60 cm]

• Spraying of 0.2 % Karathane (Dinocap 30% EC) / Bavistin on the lower
surface

• of the leaves. Safe period 5 days. Or spray Sulfex (80WP) 0.2%.

MUSTARD PLANTS

Alternaria blight

Disease symptoms

• The disease attacks on the lower leaves as small circular brown necrotic
spots

• which slowly increase in size.

• Many concentric spots coalesce to cover large patches showing blightening
and

• defoliation in severe cases.

• Circular to linear, dark brown lesions also develop on stems and pods, which
are

• elongated at later stage.

• Infected pods produce small, discolored and shriveled seeds.

• Survival and spread

• The disease is externally and internally seed born.

• The pathogen survives through spores (conidia) or mycelium in diseased
plant

• debris or weed.

White rust

Disease symptoms

· Both local and systemic infections are observed.

· In case of local infection, white creamy yellow raised pustules appear on the
leaves which later coalesce to form patches.
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• In systemic infection and during humid weather, mixed infection of white
rust and downy mildew cause swelling and distortion of the stem and floral
parts due to hypertrophy and hyperplasia and develop “stag head” structure.

• Survival and spread

• The pathogen survives through oospores in affected host tissues and soil.

• Secondary infection is carried out by sporangia and zoospores which produce
new infection.

• Downy mildew

• Disease symptoms

• Grayish white irregular necrotic patches develop on the lower surface of
leaves.

• Later under favourable conditions brownish white fungal growth may also
be seen on the spots.

• The most conspicuous and pronounced symptom is the infection of
inflorescence causing hypertrophy of the peduncle of inflorescence and
develop stag head structure.

• Survival and spread

• The pathogen survives as oospores on the affected plant tissues in soil and
on Weed Host.

RESULTS

Agriculture is the essential component of the Indian economy and as per the
Indian Pesticides Industry- Business Market Report (2012); agriculture contributes
nearly 18% to country’s Gross Domestic Production (GDP). This report says that
India has achieved a five-fold increase in food grain production, to an all-time record
of 257.4 million tons in 2011-12. Ensuring food security for more than 1.27 billion
Indian populations with diminishing cultivable land resource is a herculean task.
This necessitates use of high yielding variety of seeds; balance use of fertilizers,
judicious use of quality pesticides along with education to farmers and the use of
modern eco-friendly farming techniques. From the study of Shetty (2010), it is found
that the greater number of the literate farmers have strong perceptions on the negative
impacts of pesticides on soil, water, air and beneficial organisms. It is well known
that a number of factors take a heavy toll on the agricultural produce including
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insect pests, diseases, weeds, fungi, Chemicals informed the India’s parliamentary
panel as cited in a media report to justify pesticide production: “Every year in India,
pests and diseases eat away, on an average, 20-30% of food, worth about Rs. 45,000
crore, produced by the farmers.

In order to protect the crops from such damages and achieving the target,
pesticides play an important role in Indian agriculture. Studies that documented the
serious consequences of the indiscriminate use of pesticides for the health of farmers
while those of Bhardwaj  et. al. ( 2013). It is estimated that on an average,one rupee
spent on pesticide use gives the yield of approximately five rupees (IndianAgricultural
Research Institute, 2008). Now, as the cultivable land becomes a scarce andinelastic
commodity, due to population growth, the situation will be aggravated in the years
to come especially in highly populated countries like India as far as the use of
pesticides is concerned. In this context, another significant aspect i.e. consumption
rate of pesticides and its trends over the years in India becomes important to be
considered.According to the Department of Agriculture and Cooperation, Govt. of
India statistics  a peculiar trend in the consumption of pesticides is noticed. According
to Annual report Department of Pesticides and fertilizers (2012-13) in the year 1991,
the pesticidesconsumption was 72130 tones. The consumption of pesticides gradually
decreased till 2006. But surprisingly in the year 2011, it again increased (52980
tones) and remained more or less similar (56091 tones) till 2012. Although the overall
consumption of pesticides exhibits decreasing trend over the 22 years  time period.
This can be considered as a good sign that Indian agriculture is by and large consuming
less quantity of pesticides and indirectly it means that our country is gradually
becoming less dependent on pesticides. The reasons of such an interesting trend
needs to be studied. One of such reasons may be that the people have understood the
consequences of excessive use of pesticide and hence they are now exploring other
methods of crop protection from pests and diseases.

THE DEGRADED ENVIRONMENT AND HUMAN HEALTH IN
ARUNACHAL PRADESH

The three component of the environment which includes the Atmosphere(air),
the Hydrosphere(water) and the Lithosphere(land) plays very important role in the
xurvival of man. Therefore, the desecration of these spheres of life impacts negatively
on human health. Taking water as case study Centre for Science and environment
(2003) says that world’s fresh waters are closely linked to human beings. They further
stated that 25,000 people die everyday because of water quality. Over 17,00 million
people lack clean water, over 1200 million people lack sanitation, over 3 million
people die of diarrhea and 200 million people suffers from schistosomiasis each
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year. As many other states of India, water pollution in Arunachal Pradesh results
from urbanization, industrialization, intensification of agriculture, etc. There is a
wide spread pollution by sewage, nutrients, toxic metals, industrial and agricultural
chemicals as well as domestic sewages. The land component of the environment is
not left out. As the population increases and agriculture developed, the human impact
on land is accelerated as natural vegetation is being destroyed and replaced with
cultivated species. The impact agricultural development on the environment includes
activites which contributes to soil erosion, land salinization and loss of nutrients.
The third component of the environment which is the air has two sources of pollutants
i.e, the natural as well as human related sources. However, it is human component
that is most abundant in urban areas and leads to the most severe air pollution problems
for human health. These air pollutants includes those forms smokestacks of industries
at  industrial sites, agricultural areas sprayed with insecticides and herbicides as
well as these trucks, buses and other form of vehicles(Gupta and Kanaujia,2014).
Air pollutants affects the human health in various ways, for instance sulphur oxide
(so2) causes severe damage to human and other animal lungs. Nitrogen oxides causes
irritation of eyes, nose,throat, and lungs increases susceptibility to viral infection
including influenza ( which can cause bronchitis and pneumonia).

EFFECTS ON HUMAN HEALTH

Arunachal pradesh is 80% covered by the forest and the tribal people living
there are dependent onto this forest for food and survival. As per the research, it is
seen that even though the local farmers are adapting modern ways of farming,
pesticides are mostly used in cash crops as it helps in better yield and growth of
these crops which ultimately boast the economic. According to IMA ( Itanagar market
committee and Department of Agriculture,2013. ), people living in capital complex
prefer local vegetables ( green leaves, bamboo shoots,etc) over the vegetables such
as brinjal, potato, etc. It is also seen that people living in city area like itanagar and
pasighat grows their own mini vegetable gardens to avoid buying chemical induced
vegetables as much as possible. So far, no major pesticides related diseases has been
reported yet. (Yadav et. al., 2013)

Arunachal Pradesh, in particular, is known for using the traditional system
of cultivation i.e primitive subsistence farming. The subsistence system is an
indigenous practice which uses the "cut and burn" technique. Jhum cultivation and
terrance farming are two major forms of farming practices commonly used by the
farmers. In jhum cultivation, lands are composed by cutting down or burning the
unwanted cultivation. Once the crops are grown and harvested.
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The farmers burn the land. They then move to a clear patch of land for new
batch of cultivation and as a result, the land gains back its fertility naturally. While
in terrace farming, multiple cultivated steps or terraces are shaped on the slopes of
hills and mountains to prevent soil erosion and washing away of soil nutrients.

Because no fertilizers are used for cultivation, the primitive subsistence
method yieldsgood quality crops and also retains the properties of the soil. (Arunachal
Pradesh Human Development Report,2006).While most tribes in Arunachal practice
subsistence and shifting cultivation, the Apatani tribes of ziro valley practice follow
a distinctive system of canal irrigation of paddy cum agriculture with an intricate
network of canals and channels laid across the entire fields. The paddy fields in the
entire valley are irrigated by a small river through a network of irrigation channels.
The idea of this system is to make certain that the water is reinstated back to river to
irrigate more fields in the valley. Paddy cum fish culture is also popular with the
Apatani tribes. While paddy is being cultivated, fish is also reared on the fields.
Domestic waste is used to enrich the soil thereby enhancing ecological sustainability.

DISCUSSION

Pesticides are chemical substances that are meant to kill pests. In general, a
pesticide is a chemical or a biological agent such as a virus, bacterium, antimicrobial,
ordisinfectant that deters, incapacitates, kills, pests.This use of pesticides is so
common that the term pesticide is often treated assynonymous with plant protection
product. It is commonly used to eliminate or controla variety of agricultural pests
that can damage crops and livestock and reduce farm productivity. The most
commonly applied pesticides are insecticides to kill insects, herbicides to kill weeds,
rodenticides to kill rodents, and fungicides to control fungi, mould, and mildew. The
major advantage of pesticides is that they can save farmers. By protecting crops
from insects and other pests. However, below are some other primary benefits of it.

1. Controlling pests and plant disease vectors.

2. Controlling human/livestock disease vectors and nuisance organisms.

3. Controlling organisms that harm other human activities and structures.

THE EFFECTS OF PESTICIDES USES ARE

The toxic chemicals in these are designed to deliberately released into the
environment. Though each pesticide is meant to kill a certain pest, a very large
percentage of pesticides reach a destination other than their target. Instead, they
enter the air, water, sediments, and even end up in our food. Pesticides have been
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linked with human health hazards, from short-term impacts such as headaches and
nausea to chronic impacts like cancer, reproductive harm. The use of these also
decreases the general biodiversity in the soil. If there are no chemicals in the soil
there is higher soil quality, and this allows for higher water retention, which is
necessary for plants to grow.

CONCLUSION

Data on the occurrence of pesticide-related illnesses among defined
populations in developing countries are scanty. Generation of base-line descriptive
epidemiological data based on area profiles, development of intervention strategies
designed to lower the incidence of acute poisoning and periodic surveillance studies
on high risk groups are needed. Our efforts should include investigations of outbreaks
and accidental exposure to pesticides, correlation studies, cohort analyses, prospective
studies and randomised trials of intervention procedures. Valuable information can
be collected by monitoring the end product of human exposure in the form of residue
levels in body fluids and tissues of the general population. The importance of
education and training of workers as a major vehicle to ensure a safe use of pesticides
is being increasingly recognised.

Because of the extensive benefits which man accrues from pesticides, these
chemicals provide the best opportunity to those who juggle with the risk-benefit
equations. The economic impact of pesticides in non-target species (including
humans) has been estimated at approximately $8 billion annually in developing
countries. What is required is to weigh all the risks against the benefits to ensure a
maximum margin of safety. The total cost-benefit picture from pesticide use differs
appreciably between developed and developing countries. For developing countries
it is imperative to use pesticides, as no one would prefer famine and communicable
diseases like malaria. It may thus be expedient to accept a reasonable degree of risk.
Our approach to the use of pesticides should be pragmatic. In other words, all activities
concerning pesticides should be based on scientific judgement and not on commercial
considerations. There are some inherent difficulties in fully evaluating the risks to
human health due to pesticides. For example there is a large number of human
variables such as age, sex, race, socio-economic status, diet, state of health, etc. – all
of which affect human exposure to pesticides. But practically little is known about
the effects of these variables. The long-term effects of low level exposure to one
pesticide are greatly influenced byconcomitant exposure to other pesticides as well
as to pollutants present in air, water, food and drugs.
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Pesticides are often considered a quick, easy, and inexpensive solution for
controlling weeds and insect pests in urban landscapes. However, pesticide use comes
at a significant cost. Pesticides have contaminated almost every part of our
environment.

Pesticide residues are found in soil and air, and in surface and ground water
across the countries, and urban pesticide uses contribute to the problem. Pesticide
contamination poses significant risks to the environment and non-target organisms
ranging from beneficial soil microorganisms, to insects, plants, fish, and birds.
Contrary to common misconceptions, even herbicides can cause harm to the
environment. In fact, weed killers can be especially problematic because they are
used in relatively large volumes.

The best way to reduce pesticide contamination (and the harm it causes) in
our environment is for all of us to do our part to use safer, non-chemical pest control
(including weed control) methods. The exercise of analysing the range and nature of
benefits arising from pesticide use has been a mixture of delving, dreaming and
distillation. There have been blind alleys, but also positive surprises. The general
picture is as we suspected: there is publicity, ideological kudos and scientific
opportunity associated with ‘knocking’ pesticides, while praising them brings
accusations of vested interests. This is reflected in the imbalance in the number of
published scientific papers, reports, newspaper articles and websites against and for
pesticides. The colour coding for types of benefit, economic, social or environmental,
reveals the fact that at community level, most of the benefits are social, with some
compelling economic benefits. At national level, the benefits are principally economic,
with some social benefits and one or two issues of environmental benefits. It is only
at global level that the environmental benefits really come into play.

There is a need to convey the message that prevention of adverse health
effects and promotion of health are profitable investments for employers and
employees as a support to a sustainable development of economics. To sum up,
based on our limited knowledge of direct and/or inferential information, the domain
of pesticides illustrates a certain ambiguity in situations in which people are
undergoing life-long exposure. There is thus every reason to develop health education
packages based on knowledge, aptitude and practices and to disseminate them within
the community in order to minimise human exposure to pesticides.
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Climate change has an impact on the global economy. Global warming
influences various economic factors. Extreme weather has the potential to weaken
economic growth. The increasing temperature affect income via agricultural yields,
the physical and cognitive performance of workers, demand for energy as well as
the incidence of crime, unrest and conflict .The overview is represented that there
are some signs that the G20 might become a new global strategic directorate. The
G20 focused on the impact of the crisis of jobs, the real economy, Climate Change
and energy policy. It also designated that the G20 is the premier forum for our
international economic Cooperation. Multi lateral forums like the group of twenty
play crucial role in bolstering Global collective action against climate change. Global
average impacts would be comparable to the welfare loss of a few percent of income,
but substantially higher in poor countries. There are over 200 estimates of the marginal
damage cost of carbon dioxide emissions (1). From a welfare perspective the impact
of climate change is problematic because population is endogenous and policy
analyses should separate impatience, risk aversion, and inequity aversion between
and within countries.

INTRODUCTION

Assessing the impact of climate change is extremely complex exercise. Long-
term shifts in temperatures and Weather Pattern causes climate change, Such shifts
can be natural, due to changes in sun’s activity or large volcanic eruptions, but since
the 1800s, human have been the main driver of climate change. Due to the burning
of fossil fuels like coal, oil and gas generates green- house gas emissions that act as
a blanket around earth and trapping heat raising temperature. In fact, it is not only
our economy influencing the climate but the changing climate is also causing serious
economic risks. (2)

Many people think climate change mainly means warmer temperature but
the rising of temperature is only the beginning of the story, because the Earth is a
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system where everything is connected, changes in one area can influence in all others.
The consequences of climate change now include, among others intense droughts,
water scarcity, rising sea levels, flooding, melting of Glaciers, catastrophic storms
and declining biodiversity. These risks impose a threat on economic and financial
stability through several channels such as labor productivity, reduce output and
growth, disrupt our infrastructure and put pressure on our financial system.

Science advances also give us more detailed spatial information to say which
assets and operations are harmful with climate change for example say, how many
buildings will be inundated due to sea level rise, But the indirect economic impacts
may be felt long before an actual disaster.

 HOW DOES CLIMATE CHANGE AFFECT THE ECONOMY?

Climate change can entail significant risks to macrofinancial stability.
Nonfinancial corporate sectors face risks from climate damages and stranded assets
- such as coal reserves that become uneconomic with Carbon pricing and disruption
could affect corporate balance sheetquality.

 The overall aggregate effect of climate change on economic growth will
most likely negative in the long run. Global warming primarily influences economic
growth through damage to property and infrastructure, lost productivity, mass
migration and security threats. Global warming is expected to increase the frequency
and severity of extreme weather events, bringing with it property and infrastructure
loss.

AGRICULTURE

The sector most vulnerable to climate risk is agriculture. There are about
dozen states in the Midwest that are very dependent on agriculture and they could
take quite a big hit. Extreme rainfall events have increased 37% in the Midwest
since the 1950s, and this year the region has experienced above normal amounts of
rain and snowmelt that have caused historic flooding (2). Agricultural yields are
sensitive to weather conditions and as our climate becomes ever more extreme,
more frequent droughts may reduce crop yields. Higher global food prices will likely
thus squeeze consumers’ income.

Rising inflation also materialize throughreduced land availability. It causes
some areas of the world to become uninhabitable and leads to mass migration.

INFRASTRUCTURE

Much of our infrastructure is at risk from flooding. “Sea level rise could
potentially cause a loss of value of assets in the trillions of dollars probably anywhere



129

ISBN: 978-93-93248-56-5 - Climate Change and the G-20: Opportunities and Challenges

from two to five trillion dollars by the end of the century” said Heal. That’s loss
from damage to housing, damage to docks, the railway line etc. Much of these infra
structure will likely need to be repaired or replace.Inland military installations near
rivers are also vulnerable, because they can overflow with heavy precipitation, which
is expected to become more common as the atmosphere warms.

TOURISM

Two billion dollars could be lost in winter recreation due to less snow and
ice. As water temperatures increase, water quality could suffer due to more frequent
and more intense algae blooms, which can be toxic, thus curtailing recreational water
activities and freshwater fishing.

 More frequent and severe wildfires will worsen air quality and discourage
tourism. Sea level rise could submerge small islands and coastal areas, while
deforestation and its destructive impacts on biodiversity could make some tourist
destinations less attractive.

BUSINESSES AND THE FINANCIAL MARKET

Climate change and its impacts across the globe will threaten the bottom line
of business in a variety of ways. The frequency and intensity of extreme weather,
both in U.S. and in other countries, can damage factories, supply chain operations
and other infrastructure, and disrupt transport. The insurance companies bear much
of the risk of climate change because they have felt the force of extreme weather
events on profits. Insurance companies pay out to cover the cost of property damage
due to unseasonal floods or other natural disasters.Bank have less experience
modeling the financial impacts of climate events, so have more work to do, to develop
their management of these financial risk.

 REGIONAL EFFECT

The effects of climate change will not be uniformly distributed across the
globe. Many developing countries have naturally warmer climates. The increased
frequency and severity of extreme weather will weigh on governmental budgets.Due
to natural disasters, there are forced to spend vast amounts on clear-up operations
and healthcare costs that come with experiencing extreme weather. Revenue
reductions may also be experienced by countries heavily dependent on tourism or
on selling fishing rights.The time required to recover from natural disasters will be
prolonged and if longer than the frequency with which such disasters occur many
developing economies could remain in a constant state of reconstruction.
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THE G20

G20 forum for international economic cooperation, the group of twenty plays
a critical role in steering the global economy through the significant Challenges it
faces. The members of G20 are: Argentina, Australia, Brazil, Canada, China, France,
Germany, India, Indonesia, Italy, Japan, Korea, Mexico, Russia, Saudi Arabia, South
Africa, Turkey, The United Kingdom, The United States and Europe.The G20 brings
together the world’s major and systemically important economies. Its members
represent 85% of global GDP, 75% of international trade and two-thirds of the world’s
population. (3)Recently a report named G20 climate risk Atlas from the Euro-
Mediterranean center on climate change has said that G20, countries including the
wealthiest like the US, European countries, and Australia will bear extremes impacts
of climate changeover the coming years.The first study of its kind, it provides climate
Scenarios, information, data and future, changes in climate across the 120
countries.The report came two days ahead of the G20 summit in Rome at the end of
October 2021.

ROLE OF G20

The core purpose of the G20 has always been to recognize the importance of
collective action and inclusive collaboration among major developed, countries and
emerging economies around the world. The objectives of the G20 are:

a) Policy coordination between its members in order toachieve global economic
stability,

b) Sustainable growth,

c) To promote financial regulations that Reduce risks and prevent future financial
crisis.

The G20 economies are responsible for about 75 to 80% of global greenhouse
gas emissions. (D’SOUZA R.-2023)

HOW INDIA’S G20 PRESIDENCY CAN HELP TO FIGHT CLIMATE
CHANGE

India’s G20 presidency, presents us with unique opportunities to seize. India’s
proposal at G20 presidency to phase out of all fossil fuels, including gas and oil,
sustainably and equitably, construes the much needed step away from planet scale
extinction of habitats and destruction of livelihood.The presidency of G20 has shifted
from Indonesia to India and will then go to Brazil, bringing an opportunity to a more
inclusive world order. We must recognize that climate change most severely impacts
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the lives of indigenous peoples, women and majorities of our working peoples, who
already face multiple problems. (4)The G20 emerged at the center stage of global
economic governance in 2008. At the time, it was designed to be an inclusive and
effective Intergovernmental body However, we find evidence of a slowdown of the
G20’s development by tracing the evolution of the G20 agenda during the seven
summits held to date.

THE G20 AND EMERGING ECONOMIES

 The impact of the G20 on emerging economies could go one of two ways.
The G20 may provide a forum in which the emerging economies can enjoy more
power and influence in global agenda setting. It runs by a small group of industrialized
countries who use it to builds greater support for their preferences. G20 finance
network shows emerging economies have used the last decade of G20 summits to
learn how to use a forum of this nature to their advantage. Over time emerging
economies have adapted, to the rhythm of G20 summitry and have built up specialized
capacity in their ministries of finance and central banks to deal with G20 issues.

THE G20 AND DEVELOPING COUNTRIES, AND WHAT THEY CAN DO

Climate change is a global responsibility. The emerging economies have
been focusing on problems of special concern to them such as increasing their voice
and participation in the IMF and the World Bank. India and Italy are the frontrunners
in climate mitigation among the G20.Network of influence highlights that emerging,
and developing countries will need to strengthen own networks. The leaders and
finance officials of emerging economies should form a caucus of own within the
G20 to coordinate in a counterbalancing way. However, to fully G20’s agenda -
setting power, developing countries need parallel networks.At the same time the
G20 economies account for the largest share of global wealth. Moreover the G20
countries are home to many of the world’s most significant carbon sinks, such as the
Brazilian Amazon rainforest, the marshes in the United Kingdom and Sundarbans in
India (5). At the G20 Joint Environment and Climate Ministerial Meeting held in
August 2022, the member countries acknowledged the severity of the climate crisis
and declared that three crucial issues will be Prioritized towards fulfilling the goals
set by the Paris Agreement: a sustainable global economic recovery; land-based and
ocean-based climate action; and resource mobilization for environmental
protection.(6)

Data from the Climate Action Tracker (CAT) shows that of the G20 countries,
only the UK has put in place climate action targets and policies that could help the
global community achieve the goal of limiting global warming to 1.5 degrees Celsius.(
Prior to the negotiations at COP27 in Egypt in 2022, participating countries were
expected to submit revised or updated targets with renewed pledges; but they hardly
delivered. While 19 out of the 20 countries have updated their pledges, only 11
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submitted targets that are stronger than their previous ones. These targets must be
strengthened and suitable policies carefully planned and implemented to meet them.
(7)

This report offers a unique Climate Performance Index (CPI) to evaluate the
performance of the G20 countries in climate change mitigation. Guided by the
principle of ‘Common but Differentiated Responsibilities (CBDR)’, this assessment
demarcates individual countries’ responsibilities towards collective climate action
commensurate with historical emissions, demographic factors like population, deficits
in economic and human development, and their financial and technical wherewithal
to undertake a green transition

CONCLUSION

The general consensus, which is supported by a growing amount of evidence,
suggests we should act sooner rather than later to avoid potential future costs.
Successful mitigation policies will necessitate actions from all parties. The insurance
industry is already moving to incorporate some of these costs, but without a broader
coordinated correct policy response, the world economy is unlikely to factor one of
the greatest negative externalities ever faced. Bank and funds need to analyze where
their investments are and see if they are vulnerable to climate change. Have they
invested in someone who has coastal property, or given a loan to a fossil fuel company
or in agriculture operations that might be affected by Climate change. Government
should proactively think about the risks their communities face before strikes.
Societies and economies must take action today to thrive in the future. The collective
economic power of these countries gives a unique ability to leverage their resources
and influence to address global challenges and achieve common goals.
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This paper analyses how G20 as a global forum of leading economics has
addressed the issues of climate change over the year .The global community has
underscored that climate change affects our environment, process of economics
growth and well-being of the population. G20 being the representation of major
global, power can possibly set the direction for the adaptation and mitigation of
climate change impacts. It is equally important to examine how G20 countries can
support solution to climate change as envisaged in Paris agreements and promotes
sustainable living. Building on the cooperation and support among the member
countries, G20 needs to foster international cooperation in tackling climate change
impacts and impacts and mobilise support from other country grouping and
international organization.

INTRODUCTION

Humanity has been facing climate change, since the beginning of its very
existence. However, it has been only in the past century that we started to observe
significant negative effect of our actions on the climate is an integral part of our
survival and should be our main concern. India has achieved some key success at
the G20 summits being, held in Rome. India along with other developing countries
was able to introduce on what action need to be taken, included by developing nation
to achieve climate and energy goals. This is also the first time that G20 has identified
sustainable responsible consumption and production. World leaders are charged to
bring real solution in tackling climate change. Assorted international conferences
were held to negotiate strategic plans to keep the rising level of the earth’s temperature
below 1.5 !. Currently, study revealed that heat and cold contributed to the global
mortality rate of 9.43%. As we know those phenomena are causes by climate change.
Whereas, In Indonesia, climate change triggers 2.062 disaster in 2022. .

OBJECTIVE OF THE STUDY

A. To analyze the role of G20 on climate change.

B. To analyze the international cooperation to restore the climate.
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CLIMATE CHANGE AND ITS CAUSES

Global warming, the main result of climate change, has a major impact on
our environments, but also on economic growth of countries and well-being of their
population. As per the International Monetary Fund (IMF) world economic outlet,
January 2020 and 2021 has been downgraded. To quotes the report “Climate change”
the driver of the frequency and intensity of weather-related disaster, already endangers
health and economic outcomes, and not only in the directly affected regions. Climate
change affects everyone without distinction, but the most vulnerable are usually
those most exposed to its harmful effects to fight climate change, it is necessary to
use international cooperation and come up with global solutions. One of the most
significant initiatives in efforts to fight climate change has been the Paris Agreements
that was adopted in December 2015.

THE ROLE OF G20 ON THE CLIMATE CHANGE

The G20 plays an important role in leading efforts to address climate change.
The commitment has been agreed upon and outlined in several road action strategies.

The G20 comprises 19 countries and 1 European Union.

The impact of climate change have worsened in some countries, as they
suffer from more severe hydrometeorological hazards.

The G20 countries are demanded a big responsibility to be more ambitious
in creating climate management solutions for the high carbon emissions produced.

The G20 summits held in Indonesia produced several agreements to deal
with climate change. The solution prioritized by state leaders is to increase the
applications of new renewable energy transitions. In addition, the G20 will focus on
land use management and restoration. This policy was issued to restrain deforestation
which increase carbon emissions. This policy also aims to protect biodiversity.

IMPORTANCE OF G20

(i) With only 20 members, the G20 is agile enough to make prompt decision
and to adopt to new challenges.
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(ii) The inclusion every year of invited countries international organization and
civil society organization ensure engagement of international players.

(iii) Major achievements of the G20 include quick deployments of emergency
funding during the 2008 financial crises.

(iv) G20 played a critical role in the ratification of the trade facilitation agreements
of the WTO (World Trade Organization), India also finally signed the
agreements in 2016.

(v) G20 brings world’s top developed and developing countries together to bring
consensus and reasoning into decision making through discussion.

LIMITATIONS OF G20

(i) No enforcement mechanism: The G20’s toolkit ranges from simple exchanges
of information and best practices to agreeing common, measurable targets to
coordinated action. None of this is achieved without consensus, nor is it
enforceable, except for the incentive of the peer review and public
accountability.

(ii) Not legally Bindings: The decision are based on discussion and consensus
which culminates in the form of declaration. These declaration are not legally
bindings. It’s just an advisory or consulative group of 20 members.

INTERNATIONAL COOPERATION ON CLIMATE CHANGE

(i) The Paris Agreements came into force in 2016. It was a major step forward
in international efforts to address climate change. Other international treaties
are the: United Nations Framework Convention on Climate Change.
(UNFCCC) and Kyoto protocol.

(ii) The Paris Agreement aim to strengthen the global response to the threat of
climate change by: Holding the increase in the global average temperature to
well below 2! above pre-industrial levels. And pursuing efforts to limit
temperature increase to 1.5 !.

(iii) The G20 also regularly engages with non-government sectors. Engagement
groups from Business(B20), Civil society(C20), labour (l20), Think
tank(T20), and

Youth(Y20) are holding major events during the year, the outcomes of which
will contributes to the deliberations of G20 leaders.

POLICIES IN SUPPORT OF CLIMATE CHANGE SOLUTION:

G20 is a strongly influential international forum of the world’s largest
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economies with potential to set the direction on main issues that challenge world
today. Meetings serve as the unique platform and premier global forum to exchange
ideas on the higher levels, resulting in proposals of potential solutions to the most
urgent concern, with climate change being one of the most critical ones at present.
Knowing that G20 members account for around 85% of global Gross Domestic
Product (GDP), 75% of world trade and also for 80% of Global Carbon dioxide
emission (CO2) and 70% of Global plastic production, as well as two third of the
world’s population and more than half of the world’s poor, the commitments made
by them on climate. As demonstrated in the previous section, in the years since the
Paris Agreement, G20 has placed solution to climate change among their top priorities.
Solar alliances, an alliances on 121 partner countries that was launched during the
COP21 in Paris in 2015. Some might argue that renewable sources are not affordable
for everyone.

CONCLUSION

Corporate climate change disclosure forms part of the infrastructure for
providing decision-makers with information that will enable them to integrated
climate consideration into their analyses, and to help better align business practice
with climate change mitigation and adaptation plans and sustainable development
goals. The analysis of mandatory corporate climate change reporting schemes in
G20 countries shows that there are some commonalities, but also significant
divergence between the reporting requirements, the scope and quality of the reported
information, and the measures used by governments to enforce the schemes.

The main difference between G20 country schemes relate to the thresholds,
measurements approaches, for example by estimation or direct methods, calculation
formulae, units and emission factors, verification or assurance requirements, and
penalties for non-compliance.

The analyses evidences the multiplicity of requirements under the different
schemes, which may render the evaluation and comparison, and thereby the use of
the information.
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We continue to work to reduce carbon emissions. The increasing frequency
of more extreme weather like hurricanes, droughts, and floods is affecting people
across the world. For many developing countries, economics prospects will be
significantly threatened without effective adaptation to climate change. And many
small island states are particularly vulnerable. In some countries, disaster- related
economic losses have exceeded 200 percent of gross domestic products (GDP) – for
examples when hurricane Maria struck Dominica in 2017. Analysis of appropriate
adaptation policies must be inherently local and customized to the evolving climate
impact on specific region or sectors, including resilience building strategies to help
prepare for and rebound from disasters. It is clear nonetheless, that developing country
governments can face very large adaptation costs: importantly the need for growth-
enhancing scales up infrastructure provides an opportunity for climate –resilient,
low carbon infrastructure spending. to be successful, the management of spending,
and of financial assistance for it, should be undertaken within a medium term financial
framework consistent with available resources, macro stability, and dept sustainability.

INTRODUCTION

Resilience is an increasing common word in the climate vernacular extreme
weather actions have shown that resilience is essential component of any detailed
climate action program because climate change is both a global and a hyper local
issue

The causes and the broad impacts affect everyone on the planet but resilience
efforts must be executed at the asset neighborhood or individual level it will take a
combined and co ordinate efforts like non ever seen before to address this issue the
good news is that addressing these risk can not only protect people and property but
also generate economic activity that will create domestic jobs and drive safety
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Adaptation and Resilience are often used interchangeably in policy and
academic discourse and while they are complementary concepts these are important
difference in these terms. At its most basic adaptation refers to the processes or
Action that change a living thing so that it is better able to survive A New Environment
Whereas Resilience To anticipate and Cope With Shocks And To Survive From
Impact. Adapting to climate consequences protects people, homes, business,
livelihood, infrastructure and natural ecosystem it cover current impacts and those
likely in the future. Adaptation will be required everyone, but must be prioritized no
for the most vulnerable people with the fewest resources to cope with climate hazards.

OBJECTIVE

1. To identify the main cause of climate resilience and adaptation

2. To identify the role of G20 in building climate and resilience

CLIMATE RESILLIENT PATHWAY (CRP)

Climate resilient Pathway Are development route that combine adaptation
and mitigation to realize the goal of sustainable development They can be seen as
internative continually evolving processes for managing change within complex
systems. CRP-outcomes of evolutionary processes of managing change in order of
reduce disruption and enhance opportunities.

COMPONENTS OF CLIMATE RESILLIENCE

Climate resilience is defined in this book as consisting of 5 capacities or
pillars Thresholds Capacity, Coping Capacity, Recovery Capacity, Adaptive Capacity
and Transformative Capacity

Threshold capacity –threshold capacity is a society’s ability to prepare and
build up a threshold against variation in order to prevent damage. In flood risk
management, examples include building river dikes and increasing flow capacity to
set a threshold against high river flows. For water supply, examples include
constructing storage reservoir to increase the damage threshold by preventing loss
of service in the event of droughts. The objective of building threshold capacity is
damage prevention.  In addition to physical infrastructures, natures based solution –
our ecosystem – are very well equipped with this threshold capacity but are in rapid
decline.

Adaptive Capacity –adaptive capacity is a society’s capacity to anticipate
uncertain future development. The Includes catastrophic, infrequently occurring
disturbances like extreme floods and severe drought. The orientation of adaptive
capacity lies in the future. a system may be functioning well at present, human and
environmental developments. From both inside and outside the considered system
can put a system under strain and threaten its future functioning.
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GOAL OF CLIMATE RESILLIENCE

Reducing U.S. greenhouse gas emission 50-52% below 2005 levels in 2030
reaching 100% carbon pollutions free electricity by 2035 achiving a net zero emissions
economy by 2050 delivering 40% of the benefits from federal investment in climate
and clean energy to disadvantage communities

ADAPTATION

Adaptation is a critical component of the long term global response to climate
change to protects people livelihood and ecosystems parties acknowledge that
adaptation action should follow a country-driven gender responsive participatory
and fully transparent approach considering vulnerable groups communities and
ecosystems adaptation should be based on and guided by the best available science
and as appropriate traditional knowledge of indigenous peoples and local knowledge
systems with a view to integrating adaptations policies and adaptation.  process of
adjustment to actual or expected climate and its effects. In human system, adaptation
seeks to moderate or avoid harm or benefits opportunities. Climate change adaptation
related to many interconnected field and sectors including: interpretation of climate
science and its uncertainties, climate risk and adaptation development of policy
formulation. This is where climate adaptation becomes critical. While mitigation
involves cutting the pace of global emissions and slowing down warning, adaptation
also helps in building long- term resilience to the impacts of climate change.

GLOBAL GOAL ON ADAPTATION (GGA)

The global goal on adaptation was established under the Paris agreement to
enhance climate change adaptation by increasing awareness of and funding towards
countries’ adaptation need in the context of the 1.5/2C goal of the Paris agreement.
However, unlike the clear 1.5C target for global mitigation, adaptation is primarily a
local activity and as such, a global target has been challenging to establish. At COP26
parties established the 2022-2023. On the global adaptation to define the key elements
of the goal, including the methodologies, indicators, metrics and data sources to
support the assessment progress. Negotiations around the global goal on adaptation
currently focus on what metrics and indicators can be used at both global and local
levels to effective monitor collective progress. countries at the 27th conference of
parties (COP27) to the united nations framework convention on climate change
(UNFCCC) at Sharm El – Sheikh finally decided on the establishment of a framework
For a achieving the global goal on adaptation. The framework will be considered
and adopted at the COP28 in 2023. It will also review the progress that is going end
next year. We made progress on GGA and established a framework to guide the
achievement of the goal as well as the review of overall progress in achieving it and
enhancing adaptation action and support Collins Nzovu, Zambia’s minister of green
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economy and environment, representing the African group of Negotiators said at the
closing plenary of COP27on November 20, 2022.

NATIONAL ADAPTATION PLANE

National adaptation plane established in 2010 the adaptation committee
(AC)is the global voice on adaptation working to drive forward coherent UNFCCC
action on adaptation word wide by providing expert guidance enhancing    outreach
and supporting the implementation of the Paris agreement since 2018 the Facilitate
Working Group further the operationalization of the local communities and indigenous
people platform  the report lays out six universal “principles of adaptations and
resilience” and 26concreate actions that government can use to develop effective
strategies to support that development and design of these action it also includes 12
toolboxes with methodologies and data sources that can ensure that strategies are
evidence based .build resilient foundation with rapid and inclusive development
proverty and the lack of access to basic survives including infrastructure financial
services health care and social protection are strong predictors of vulnerability to
climate change to put in another way the poorer communities are the more climate
change will affect them No Adaptation Strategy Can Be Successful Without Ensuring
High Vulnerability Population Have The Financial Technical And Institutional
Resources  They Need To Adapt help people and firms do their part its critical to
boost the adaptive capacity of household and firms many already have incentives to
adapt but they need help overcoming obstacles ranging from a lack of information
and financing to behavioral biases and imperfect markets government can make
information on climate risk aviability clarify responsibilities and liabilities support
innovation and access to the best technologies and ensure financing is available to
the especially for solutions that come with high upfront cross who cannot afford to
invest in adaptation

G20 S ROLE IN BUILDING CLIMATE   RESILLIENT COMMUNITIES

G20 delegates graced several Indian cities this past week as India took our
the G20 presidency once again placing us at the global center stage climate finance
energy security and food security rank high on India G20 agenda  and this increased
focus will surely provide a multifold impetus to this emerging climate dialogue
innovation and business models in India it will also strengthen the roots of India as
a global climate leader green solution must balance people profits and the planet a
vision also reflected in the underlying theme of India s presidency Vasudhavia
Kutumbakam Or One Earth One Family One Future for the global south financing
climate reaction must be encompass adaptation and resilient in adaptation to migration
as we connective to grow  population from the worst effects of climate change the
current G20 TROIKA of developing countries presents a unit opportunities to steward
global climate dialogue to focus on a sustainable and inclusive net zero transition.
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RESILLIENT COMMUNITIES

Communities’ resilience is the sustained ability of a community to use
available of resources (energy communication transporation etc.)  To responds to,
withstand, and recover from adverse situation. This allows for the adaptation and
growth of a community after disaster strikes. Communities that are resilient are able
to minimize any disaster making the return to normal life as effortless as possible.
By implementing a community resilience plane, a community can come together
and overcome any disaster. rebuilding physically and economically. Due to its high
complexity the discussion on resilient societies has increasingly been considered
from an Inter and transdisciplinary scope.

CONCLUSION

Global warming is increasing day by day if cannot prevent it as soon as
possible our world will face undesirable consequences .Climate change describes a
change in the average condition such as temperature and rainfall-NASA scientists
have observed Earth’s surface is warning and many of the warmest years on record
have happened in the past 20 years .Artificial intelligence and machine learning,
which have been quite advanced recently, is our immense weapon in the fight against
Climate change. Recently, studies have been carried out to tackle climate change
with these subjects. Governments, non- profit organization, and companies also have
the responsibility to implement and contribute to these studies. Global warming is
the most crucial existential problem of our age, which requires significant societal
change to mitigate it. Although we have been raising public awareness on climate
change for years, this is not enough the global temperature increase day by day.
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One of the most urgent concerns these days is preventing the future under
the effect of climate change, which is the subject of the special section in this issue
of Science. Protecting natural systems is necessary not only as a matter of good
stewardship but also so that they can continue to provide us with essential services
like oxygen, clean water, food, storm and erosion protection, natural products, and
the potential for new genetic stocks for cultivation. Climate change will result in
rapid environmental changes that many species won’t be able to adapt to, which will
cause mass extinctions. Even species that may adapt to the new environment risk
extinction as the ecosystems on which they depend deteriorate. Such ecosystem
issues would have a significant impact on humanity if they materialized.  We are not
only seeing an increase in greenhouse gas emissions, but also eutrophication, water
and air pollution, extensive land conversion, and many other offences, all of which
will interact with one another and have cumulative impacts.  G20 as a form of global
summitry emphasizes that the G20 has transnational aspects to its operation which
are interlaced with the deliberations and determinations of world leaders. A significant
challenge facing the G20’s capacity to contribute to climate change is in regards to
its ability to provide coherent leadership. It is clear that the host country plays an
important function in setting the agenda of a G20 summit. In this context of
transnational engagement, there are three interrelated reasons that the G20 is a form
of global summitry which could support future efforts to address climate change.

INTRODUCTION

Traditional development indices share a common problem of neglecting the
effects of economic activities on the natural environment. However, mounting
evidence suggests that economic growth at the expense of the natural environment
is unlikely to be sustainable. To examine the sustainability of economic development,
the United Nations has developed a new sustainability index, the Inclusive Wealth
Index, which provides a comprehensive examination of the capital asset foundation
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of a country’s economic activities. Natural disasters and climate change pose serious
threats to sustainable development and stocks of natural capital. These natural
disasters include: Drought, Earthquake, Epidemic, Extreme temperature, Flood, Insect
outbreak, Landslide, Mass circulation (dry), Hurricane, Volcanic activity, Forest fire,
etc. More impact on developed countries than on developing countries. Climate
change also directly affects the economic development and stability of countries.
According to estimates, the average amount of carbon released into the atmosphere
per hectare as a result of global deforestation is about 100 tons, and each ton of
carbon dioxide released costs the economy $50. It is a serious threat to human health,
food security, terrestrial and marine ecosystems. The paper focuses on changes in
natural capital due to natural disasters and climate change in G20 countries.

Existing literature has looked at how natural disasters negatively affect nations
with different levels of wealth. It is argued that with poor levels of food security in
low-income countries, catastrophic weather events such as droughts and floods can
lead to production chain disruptions, asset depreciation, declining demand, and slower
rates of economic growth and poverty alleviation. Are. Natural disasters cause more
economic damage to high-income countries in terms of money amounts but more
economic damage to low-income countries relative to their GDP. From 2006 to 2010,
economic losses due to natural disasters exceeded 1% of GDP in low-income countries
of the Asia-Pacific region, compared to only 0.1% in developed countries. The
negative effects of natural disasters on different regions within the same country
have also been examined.

CLIMATE CHANGE AND G SYSTEM

The term G system is used to suggest that various iterations of the G6, G7/8,
and G20 summits informed by historically developed forms of exercises involving
leaders of powerful states in response to different problems and contexts. There are
different sizes of conference forms. Importantly, various iterations of the G system
have attempted to keep formality to a minimum. They are developed outside the
normal protocols of international law and have no constitution, ongoing secretariat
or budget and thus no ability to act independently of member states. The G system is
important because it facilitates world leaders of powerful states to meet in a fairly
informal context to share views and approaches to global problems. While the G
system is heavily focused on economic and financial issues, non-economic issues
have been discussed by the leaders in various meetings. The informal nature of
discussions means that issues related to terrorism, corruption, global warming and
global health have been discussed in many meetings of the G system (Cooper and
Thakur, 2013). This approach to the G20 as a form of global summit emphasizes
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that there are international aspects to the operation of the G20 which are intertwined
with the deliberations and determination of world leaders. With regard to the issue
of climate change, it is the case that outreach processes are a way to bring public and
expert perspectives to bear on the G20 and to make global governance more publicly
accountable for efforts to address them. For this, forms of transparency and
accountability can be promoted. Environmental consequences of global decision
making.

The G20 operates without a permanent secretariat or staff. The group’s chair
rotates annually among members and is selected from a different regional group of
countries. The compulsory chair establishes a momentary secretariat for the period
of its term of office, which organizes the work of the group and organizes its meetings.
The 2021 summit was to be held in Italy. The 2022 summit is being held in Bali,
Indonesia. The current chair is with India. The 2023 and 2024 summits will be
presented by India and Brazil correspondingly. In 2010, French President Nicolas
Sarkozy proposed the establishment of a permanent G20 secretariat similar to the
United Nations. Paris and Seoul have been suggested as possible locations for its
headquarters. Brazil and China supported the establishment of the secretariat, while
Italy and Japan opposed the proposal. South Korea projected a “cyber secretariat” as
an substitute.

The G20 or Group of 20 is an intergovernmental forum consisting of 19
countries and the European Union (EU). It works to address major issues related to
the global economy, such as international financial stability and sustainable
development. By 2023, the group has 20 members: Argentina, Australia, Brazil,
Canada, China, France, Germany, India, Indonesia, Italy, South Korea, Japan, Mexico,
Russia, Saudi Arabia, Turkey, United Kingdom, United States, and the European
Union. Guest invitees include, among others, Spain, the United Nations, the World
Bank, the African Union and ASEAN. Representatives include, at leaders’ summits,
the leaders of nineteen countries and the European Union, and at ministerial meetings,
finance ministers and central bank governors of nineteen countries and the EU. The
membership of the G20 does not exactly reflect the world’s 20 largest economies in
any given year.

ROLE OF ASIAN COUNTRIES

A 2011 report out by the Asian Development Bank (ADB) forecast that large
Asian economies such as China and India would play a more important role in global
economic governance in the future. The report claimed that the rise of emerging
market economies ushered in a new world order, in which the G20 would become
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the global economic steering committee. ADB also said that Asian countries led the
global recovery after the recession of the late 2000s. It predicted that the region
would have a greater presence on the global stage, shaping the G20’s agenda for
balanced and sustainable growth through strengthening intra-regional trade and
stimulating domestic demand. A broad consensus to curb climate change has led to
initiatives at the country and global levels through platforms such as the United
Nations Framework Convention on Climate Change (UNFCCC). Industrialization,
responsible for anthropogenic emissions of greenhouse gases (GHGs), is characterized
by the introduction of new technologies and the widely discussed view is that if the
introduction of technologies has created the problem, other new technologies will
solve it. will help to do. India’s approach also reflects some flexibility within the
hedging framework. In the framework of both the G20 and BRICS, India’s leadership
had a special focus on issues of economic development.

In the G20, India has showed a far greater willingness than China to pursue
some very specific forms of active engagement. India co-chaired the functionally
oriented working group. Further, at the 2010 Seoul G20 summit, India advocated a
more ambitious commitment to infrastructure development. However, India’s overall
commitment to the G20 has been weaker than that of China, mainly because of
India’s underlying solidarity with the United Nations. Unlike China, India has not
moved forward to host the G20 summit process at the leaders’ level. While China’s
defensive base was focused on the United States and the rest of the West, India’s
response to China was on the defensive. India found itself at a clear disadvantage in
terms of diplomatic means and material advantage as China took ownership of the
initiative. G20 leaders must acknowledge that climate change will increase forced
displacement within states and borders. Climate-induced migration is a extensive
phenomenon that defies current definitions. Climate-induced disasters can cause
sudden flight; Desertification, sea level rise, ocean acidification and livelihoods can
be gradually destroyed by frequent flooding; And conflicts exacerbated by climate
change also create “climate refugees,” or migrants. Some dislocations will last longer
and may be permanent. There will be people who are unable to return, but also
unable to move, a “stranded people” (Findlay 2011). In some cases, planned
rehabilitation or resettlement may be the only strategy to save lives.

Migration is a form of adaptation to the long-term effects of climate change,
and will increase as climate change accelerates and its effects become more severe
and widespread. The G20 needs to prepare global institutions and mechanisms to
deal with waves of climate-induced migration and rising sea level rise, desertification
and loss of ecosystem services, including water supplies and food production, across
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large regions can be prepared. Given that there is no international mechanism or
institution to perform this role, the responsibility for preparing the world for large
numbers of people in long-term or permanent displacement as a result of climate
change falls on the G20.

More recently, the New York Declaration for Refugees and Migrants adopted
by the United Nations General Assembly (2016) highlighted the importance of
environmental factors, climate change and natural disasters as drivers of migration
but again failed to provide specifics. International climate diplomacy has also taken
up the issue. For example, the twenty-first session of the Conference of the Parties
to the United Nations Framework Convention on Climate Change resulted in the
Paris Agreement, building on decisions adopted in Cancun in 2010 and Doha in
2012 (Martin et al. 2015). (UNFCCC), in its section on loss and damage (UNFCCC
2015) addresses “displacement related to the adverse effects of climate change”. It
calls for the creation of a task force to complement and build on the work of existing
bodies and experts with the aim of developing recommendations, and to report on
progress in its annual report.

CLIMATE POLICIES AND CHALLENGES

Several factors have resulted as an increase in the number of climate policies
(Bassi et al, 2017; Le Quere et al.,2019; Mundaca & Markandya, 2016). First, the
world has seen two international agreements in the past twenty years that have helped
build momentum for climate change mitigation (Iacobuta et al., 2018). Second, the
path of climate policies in specific countries is reinforced by international policy
diffusion, as countries copy policies implemented elsewhere. (Fankhauser et al.,
2016). Finally, as seen over the past thirty years, the evolution of ideas about the
relationship between economic growth and climate change mitigation has resulted
in a wider consideration of policy options. (Meckling & Allan, 2020). A recent study
finds that adopting more climate policies helps reduce emissions (Eskander &
Fankhauser, 2020).

The G20 has adopted a variety of policy instruments over the past twenty
years. All G20 countries have adopted at least one policy instrument in each area.
Codes and standards, and fiscal and financial incentives, were more prevalent than
other instruments at the start of the period analysed, particularly in energy demand
sectors. They are considered important means of addressing market failures or barriers
to the adoption of effective technologies. (Somanathan et al., 2014). The prevalence
of voluntary approaches is particularly high in industry (usually negotiated
agreements) and buildings (usually public private partnerships or labelling initiatives).
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Market based devices experienced slower speeds as compared to other devices.
Research indicates that they elicit high levels of civic opposition (Rhodes et al.,
2017), but also that their absence hinders efforts to raise ambition (Meckling et al.,
2017).

DISCUSSION

The economic impacts of climate change and natural disasters have been
increasing over the past few years. It has attempted to understand the effects of
disasters in the hope of better policy recommendations to reduce their losses. So far,
there is abundant research literature on the effects of natural disasters on economic
development, but little has been done on natural disasters with respect to natural
capital stocks that are essential for sustainable development.

The G-20 countries must recognize that harnessing natural resources for short-
term gains and economic growth will sacrifice long-term stability and future growth.
Second, the impact of natural disasters and climate change on sustainable development
should be considered for better management of sustainable natural capital. It is
essential to develop regular preventive measures for small and medium sized natural
disasters. In particular, the experience and technology of developed countries should
be better used by developing countries to reduce the effects of climate change,
including the number of deaths and economic losses. Emphasis should be given on
emergency planning for major natural calamities. Furthermore, given the impact of
trade openness on a country’s inclusive wealth, there is a need for cooperation among
countries to jointly address the impact of climate change on sustainable development.

The G20 has adopted a variety of policy instruments over the past twenty
years. All G20 countries have accepted at least one policy instrument in each area.
Standards and codes, and fiscal and financial incentives, were more prevalent than
other tools at the start of the period analysed, particularly in energy demand sectors.
They are considered important means of addressing market failures or barriers to the
adoption of effective technologies (Somanathan et al., 2014).  We define a matrix of
options for regional climate policy adoption and identify policy gaps by region. These
options represent sector-level measures that have been recognized to reduce
emissions, but may not be widely adopted in the G20. The matrix provides a
comprehensive tool for policy analysts and policy makers, allowing a systematic
comparison of policy adoption across countries and the identification of national
policy adoption gaps.

Filling the identified policy gaps will be challenging and will require a strong
coalition to reduce dynamic delivery barriers and reduce technology costs (Meckling
et al., 2015; Pahle et al., 2018).
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Currently adopted climate change mitigation policies are insufficient to reduce
emissions at the rate needed to meet the climate goals of the Paris Agreement. Slow
progress toward closing the global emissions gap calls for all hands-on deck. We
argue that sector policies present an important entry point for raising ambition.
Reducing inconsistencies and improving the coverage of existing policy options, in
parallel with efforts to strengthen individual policies, will help advance regional,
national and global mitigation efforts and realize the full potential of regional climate
policy.

CONCLUSION

This report has made an effort to assess how the G20 countries were doing
on climate change. Its conclusions can help the G20 countries review their climate
policy and upsurge their mitigation efforts. The report emphasises the existence of
major modifications in the G20 countries’ collective performance on climate action.
The majority of the G20 members from emerging economies have outperformed the
established economies in terms of resource use efficiency and targeted emissions
reduction for climate mitigation. The G20 presidency of India comes at a very crucial
time for international climate action. The nation has the chance to lead global climate
governance in a way that would effectively address issues that are crucial for effective
climate action but were previously disregarded. India has the potential to become a
leader in international cooperation on climate issues. Concerns about climate justice
and equity are not sufficiently taken into account by global climate governance as it
currently exists.  Each nation has assets it may use to further its climate goals as well
as critical stress areas that must be resolved if it is to enhance its long-term climate
performance. Some of these relative strengths and shortcomings of the G20 nations
are highlighted by the thorough examination that was conducted here. These
suggestions can help shape the G20 Climate Sustainability Working Group’s agenda
and play a key role in creating a voluntary framework that will strengthen efforts to
combat climate change by creating specific institutional arrangements that will
guarantee targets and commitments are consistently met.
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This article examines the possible adverse effects of well-intended climate
policies. A weak Green Paradox arises if the announcement of a future carbon tax or
a sufficiently fast rising carbon tax encourages fossil fuel owners to extract reserves
more aggressively, thus exacerbating global warming. We argue that such policies
may also encourage more fossil fuel to be locked in the crust of the earth, which can
offset the adverse effects of the weak Green Paradox. We show that a subsidy on
clean renewables has similar weak Green Paradox effects. Green welfare (the
complement of environmental damages) drops (i.e., the strong Green Paradox) if
the beneficial climate effects of locking up more fossil fuel do not outweigh the
short-run weak Green Paradox effects. Neither the weak nor the strong Green Paradox
occurs for the first-best Pigouvian carbon tax. We also pay attention to dirty backstops,
spatial carbon leakage and green innovation.

INTRODUCTION

Global warming is a consequence of the accumulation of CO
2
 in the

atmosphere. To a large extent, the accumulation of atmospheric carbon results from
manmade emissions caused by burning a finite stock of fossil fuels. Because emissions
of greenhouse gases mix uniformly throughout the atmosphere, it does not matter
where the CO

2
 emissions take place on the globe. Thus, the world faces the challenge

of addressing a global negative externality. Since all countries benefit from fighting
global change, each country wants to be a free-rider and leave the costs of combating
climate change to other countries. This is the main obstacle to a successful climate
policy. The other main obstacle is that current generations have to make sacrifices
toswitch away from using cheap fossil fuel to more expensive renewable energy, but
the benefits of these sacrifices in terms of less global warming accrue to generations
far in the future, many of them yet unborn. We will see that these spatial and
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intergenerational obstacles to climate policy will also play a big role in why climate
policy may be counterproductive or less successful than what might have been hoped.

The best way to fight global warming is to charge a price for the global
warming damages done by burning fossil fuel. This price should be set to the social
cost of carbon, which is the present value of all current and future marginal damages
done to the economy of burning one ton of carbon today. The carbon price internalizes
the global warming externality and can be realized either via a global carbon tax or
via a global emissions market. Pricing carbon mitigates global warming in the
following ways: (i) curbing fossil fuel demand as it is more attractive to increase
energy efficiency; (ii) switching demand from relatively CO

2
-intensive fossil fuels

such as coal and tar sands to other less CO
2
-intensive fossil fuels such as gas, which

are less harmful from a climate perspective; (iii) substituting carbon-free renewables
for CO

2
-intensive fossil fuels; (iv) locking more fossil fuel in the crust of the earth

as the price of carbon makes it more costly to explore marginal oil and gas fields; (v)
capturing, storing and sequestrating CO

2
 as this becomes more attractive as this is a

way to avoid having to pay the price for CO
2
 emissions; and (vi) moving the direction

of technical progress from dirty to clean or green growth. Each of these ways are
attractive for private enterprises and households once a price for carbon is
implemented, since they cut the bill of CO

2
 charges. Pricing carbon thus incentivizes

the economy to cause less CO
2
 emissions in all these different ways.

A credible announcement of a time path for future carbon taxes that are
differentiated according to the carbon content of different types of fossil fuel can
achieve the first four mitigation measures. However, if there are network externalities
that lead to insufficient pipelines for transporting CO

2
, then subsidies willbe needed

in addition to the carbon price to capture, store and sequestrate the optimal amount
of CO

2
  [25]. In addition, if markets fail to deliver sufficient green R&D due to badly

functioning patent markets and large-scale learning-by-doing spill-over effects,
investment subsidies will be necessary on top of the price of carbon too[1]. Of course,
if politicians fail to implement the appropriate price of carbon, climate change will
be mitigated insufficiently and then climate adaptation measures (e.g., dykes) are
necessary to better cope with the adverse effects of global warming.

One of our contentions is that well-intended climate policies such as a
postponed carbon tax or a subsidy on carbon-free alternative for fossil fuel are often
counterproductive. Of course, such policies yield worse outcomes than the socially
optimal outcome. Moreover, they may even lead to worse outcomes than a no-policy
scenario. Before we discuss why climate policies can be counterproductive, it helps
to define a weak Green Paradox and a strong Green Paradox. A weak Green Paradox
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occurs if fossil fuel is extracted more quickly and thus global warming accelerates
in the short run in anticipation of a gradual tightening of climate policy (e.g., steeply
rising carbon taxes in the coming decades or much cheaper renewables). A strong
Green Paradox occurs if the present value of the costs of global warming in terms of
reduced output, which is the converse of green welfare, falls in anticipation of a
gradual tightening of climate policy [13].Social welfare is private welfare (the present
discounted value of the utility of consumption) minus green welfare (the present
value the cost of global warming). Of course, when evaluating climate policies such
as carbon taxes or renewable subsidies, it is social welfare rather than green welfare
that matters.

This article, which is part of a symposium on the Green Paradox and Climate
Policy Design, seeks to improve our understanding of why well-intended climate
policies such as carbon taxes and renewable subsidies might at best be less effective
than thought at first blush and at worst may be counterproductive. In order to
understand the various forms and implications of potentially misguided climate
policies, it helps to have a good benchmark. For this we choose the socially optimal
climate policies and the corresponding fossil fuel extraction paths, leading to carbon
stocks remaining in the crust of the earth or the complete exhaustion of fossil fuel
reserves. We focus here on the key role played by so-called energy backstops, which
are perfect substitutes for fossil fuel, are unconstrained by exhaustibility, and are
infinitely elastically supplied at constant cost [52]. In our context we think of carbon-
free backstops such as wind or solar energy which might eventually replace CO

2
-

intensive fossil fuel energy sources such as coal, oil and gas. The world today relies
mostly on fossil fuel, which will have to be phased out in the coming decades and
replaced by carbon-free backstops in order to tackle the problem of global warming.
Even though there are in principle unlimited amounts of fossil fuel, it is too costly to
keep on using them all the time as deeper and less accessible reserves have to be
explored and as carbon priced they become relatively less competitive compared
with the carbon-free backstops. The optimal use of fossil fuel and of carbon-free
backstops over time is driven to a large extent by cost developments and any adverse
effects fossil fuel use might have on global warming.

THE HOTELLING RULE AND THE GREEN PARADOX

A crucial concept in the theory of the exploitation of fossil fuel is the Hotelling
rule. In this section we define the Hotelling rule and indicate its relevance for the
occurrence of Green Paradox effects. To start with, we assume that the cost of
extracting one barrel of fossil fuel is constant and the initial stock of fossil fuel
reserves is given. We assume there is also a carbon-free backstop which is a perfect
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substitute for fossil fuel and that can be produced in unlimited amounts at a constant
unit cost. This cost of the renewable exceeds the initial unit extraction cost of fossil
fuel, because otherwise fossil fuel would never be used. A competitive energy market
requires that energy demand and supply are equal in equilibrium. Renewables supply
will eventually become profitable if the prices of oil and other fossil fuel rise high
enough. The  [24].rule states that if the supply of fossil fuel is positive, the rent on
fossil fuel (i.e., the market price of fossil fuel minus the per unit extraction cost) will
grow at a rate equal to the (exogenous and constant) interest rate. The Hotelling rule
is based on an arbitrage condition, which states that the return on keeping fossil fuel
in the ground (the capital gains) must equal the return from taking it out of the
ground, selling it and getting a return. Fossil fuel and renewables are never supplied
at the same time because renewables are supplied at a constant price. Fossil fuel use
will end when the price of energy reaches the exogenous backstop cost at some
future moment in time.

EFFECT OF A CARBON TAX

What is the effect of a carbon tax on oil and other fossil fuel producers?
During periods where there is a positive supply of fossil fuel, the after-tax fossil fuel
rent will grow at a rate equal to the rate of interest.[48] Thus, if the carbon tax is not
prohibitively high, the equilibrium price path will not be affected if the tax rate itself
increases at a rate equal to the interest rate. However, if the carbon tax rate grows at
a rate higher than the interest rate, the equilibrium price path for fossil fuels will
become steeper, which implies that (with the same total amount of fossil fuel
extracted) there will be more extraction and thus carbon emissions initially and less
extraction and emissions later during the fossil-fuel only phase. This means that
global warming will be accelerated and green welfare will fall (i.e., there will be
both a weak and a strong Green Paradox). If he carbon tax grows at a rate smaller
than the rate of interest, then oil extraction and global warming will occur less quickly.

EFFECT OF A REDUCTION IN THE COST OF THE BACKSTOP

What happens if at some point before the transition to renewables, the cost
of the backstop is reduced? To simplify, we assume that innovation takes place at
the outset and that the cost of new renewables production technology will still be
higher than the unit extraction cost of fossil fuel. In this case, a new equilibrium will
emerge with a new fossil fuel price path in the fossil fuel-only phase, and the new
price path for fossil fuel will lie below the old one throughout. Indeed, the new price
will be below the old one at the time of the new transition to renewables. Moreover,
the two price paths will never cross
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This discussion of the Hotelling rule and the Green Paradox has been
conducted within the context of the simplest analytical framework. We will in the
remainder address similar questions in more realistic frameworks. We will also
address the following additional issues: when will climate change policies induce
higher initial extraction rates of fossil fuel and higher CO

2
 emission rates?; what

kinds of policies can depress cumulative CO
2
 emissions and leave more oil untapped

in the crust of the earth?; what are the green and overall welfare consequences of
climate policies?; how should climate policy be designed in order to avoid welfare
losses and Green Paradox effects?

DO STOCK-DEPENDENT EXTRACTION COSTS MATTER FOR
CLIMATE POLICY?

In our discussion of the Hotelling rule and Green Paradox effects so far, all
oil is fully extracted unless the carbon tax or the renewables subsidy is prohibitively
high. Here we emphasize that with stock-dependent extraction costs that rise as
more fossil fuel has been extracted from the earth and global warming damages that
increase with the stock of atmospheric CO

2
 at an increasing rate, this is no longer the

case because the amount of fossil fuel left untapped can be increased by lowering
the cost of renewables. To illustrate, let damages enter welfare separately from or
independent of the utility from the consumption of energy. This means that overall
welfare equals the utility of energy use minus damages from climate change minus
expenditures on fossil fuel extraction and production of the backstop. Let us also
assume that emissions are proportional to fossil fuel use, there is no natural decay of
atmospheric CO

2
,8 and per unit extraction costs rise as fewer reserves remain

untapped and less accessible wells have to be exploited. Finally, in social welfare a
higher weight is given to present generations over future generations (a positive rate
of pure time preference).

THE FIRST-BEST OUTCOME

The first-best outcome maximizes social welfare under the constraint that
cumulative fossil fuel extraction cannot exceed initial reserves.[50] If at some point
in time renewable energy is used, its marginal utility should equal its marginal cost.

At the time of the transition to renewables, which is the start of the carbon-
free era, the scarcity rent of fossil fuel is zero [19]. Thus, in the case of partial
exhaustion, the marginal cost of extracting the last unit of fossil fuel plus the social
cost of carbon10 must equal the cost of the renewable energy source.
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DIRTY BACKSTOPS AND THE GREEN PARADOX

Some substitutes for oil and natural gas are dirty and abundant and might
also function as backstops. For example, coal is dirty and available in large amounts
at a low cost. Global warming depends on the emissions from burning oil and coal,
but coal has higher emissions per unit of energy burnt. It is of interest to see what
role such dirty backstops play for possible Green Paradox effects [15].To illustrate
this role, we assume that coal has a constant marginal cost of production, whereas
extraction cost of oil increases as the stock of oil reserves diminishes. The most
empirically relevant case occurs when the marginal utility of energy is high enough
to warrant energy use (oil or coal) forever [42]. Moreover, suppose the production
cost of coal plus the social cost of carbon for coal exceeds the initial extraction cost
of oil plus the social cost of carbon for oil. This means that it is optimal to start off
with using only oil. But since burning coal emits more per unit of energy, the social
cost of coal grows faster than the social cost of oil and thus the transition to
simultaneous use of oil and coal in the production process will have to take place at
some point in time.

IMPACT OF SUBSTITUTABILITY OF ENERGY SOURCES ON THE
GREEN PARADOX

So far, we have discussed the Green Paradox in frameworks where fossil
fuel and renewable energies are perfect substitutes but to be more realistic this
assumption needs to be relaxed too. Due to problems of intermittence wind energy
will never be a perfect substitute in production for oil, coal or gas [12,31].Similar
issues arise for solar energy, which can be a reasonably good substitute for coal in
electricity generation but not necessarily in other parts of the economy. Renewable
energy is still at best a complement to traditional forms of fossil fuel and our arguments
need to reflect this [28]. Therefore allows for imperfect substitutability of fossil
fuels and renewables in the utility function.

CARBON LEAKAGE AND THE GREEN PARADOX

So far most of our discussion has been directed at the intertemporal effects
of climate policies. Here we focus on the combination of intertemporal and spatial
effects of climate policy in a multi-country setting, and, more particularly, on the
effects of unilateral climate policy on carbon emissions elsewhere in the world
economy. So, we address the question what happens if countries’ unilateral efforts
to curb CO

2
 emissions with a carbon tax cause before-tax oil prices to decline, thereby

causing CO
2
 emissions to increase elsewhere in the world. In this sense, carbon

leakage is a spatial version of the weak Green Paradox.
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 [22] Analyzes global warming in a two-country context. His main aim is to
show that with countries implementing different climate policies the effects of a
change in policies might differ essentially from the case with identical countries (or
a single economy). He assumes that the representative consumer in each country
derives utility from the use of energy, oil extraction is costless, renewables are
available at constant unit cost, oil and renewables are perfect substitutes in
consumption, and preferences are identical in the two countries.

EFFECT OF A BREAKTHROUGH TECHNOLOGY FOR RENEWABLE
ENERGY

[51] Considers the effect of the sudden arrival of a breakthrough backstop
technology that will at some yet uncertain moment of time render oil worthless. In
such situations the oil profit margin grows at the market rate of interest plus the
(exogenous) probability that oil becomes obsolete. Using linear demand functions,
a marginal drop in the cost of the existing backstop brings forward the expected
moment of time when oil extraction ceases. Furthermore, it also increases total
expected extraction of fossil fuel and thus increases total cumulative carbon emissions.
The higher the probability that the new technology will arrive, the faster oil extraction
will take place. This is akin to the Green Paradox effect.

[6]. Also examines the effects of a pending breakthrough in renewable energy,
but allows for monopolistic resource owners to invest in the exploration of new
fossil fuel reserves. In this case, what matters for efficiency is not whether a carbon-
free substitute will arrive, but rather what matters is the uncertainty about when the
breakthrough substitute will arrive on the market. In this scenario, reserves are
depleted too rapidly before the carbon-free substitute has come to the market.
Subsidizing R&D to accelerate the introduction of breakthrough renewable
technologies will also accelerate oil extraction before the breakthrough occurs which
is a manifestation of the weak Green Paradox. However, more oil will be left in the
ground because investment in exploration will be lower [10,32]. This latter effect
curbs cumulative CO2 emissions and thus reduces global warming. [53]also studies
the impact of a breakthrough technology for renewable energy, but allows for stock-
dependent extraction cost of fossil fuel, which has an effect that is similar to
endogenous exploration investment. He finds that prior to the arrival of the
breakthrough technology there is more oil extraction than when there is no possibility
of innovation. If innovation is possible but does not occur before oil extraction stops,
oil extraction is always higher and oil extraction ceases earlier. If the breakthrough
discovery is made before oil extraction stops, oil extraction is also higher, but it
stops earlier and more of the oil reserves remains untapped. Global warming will be
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curbed if the fall in cumulative emissions outweighs the short-run increase in
emissions that is due to the accelerated oil extraction resulting from the fear of oil
reserves possibly being made obsolete at some future moment in time. In that case
the weak Green Paradox is merely a short-run nuisance.

STRATEGIC INTERACTIONS: KEEPING OUT RENEWABLE ENERGY

So far, we have ignored any conflicting interests in the formulation of climate
policy. However, strategic interactions between oil exporters (who must decide how
fast to extract their finite reserves in the face of the risk that if they wait too long
their reserves may become economically obsolete due to the arrival of abundant
carbon-free substitutes) and oil importers (who are trying to reduce their oil
dependence by investing in the development of alternatives) may be important in
the real world. [14]. Therefore examine the strategic interaction between the sellers
and buyers of oil and find that fossil fuel producers try to delay the introduction of
the renewable energy substitute by supplying more oil to the market and lowering
the oil price. This way the incentives to develop the perfect substitute for fossil fuel
are weakened, especially if the required investments are costly and take time to
develop. Effectively, buyers are compensated for postponing the introduction of the
renewable energy substitute.

 [25]argues convincingly that it pays to invest in carbon-free energy substitutes
while the economy still relies on oil because this curbs the development costs of the
substitute.17 Although initially oil prices are determined by the Hotelling rule,
eventually they are driven by the carbon-free energy substitute, which is becoming
cheaper all the time. Thus, the supply of oil falls before it is forced up by competition
from the renewable energy substitute. A gradually improving carbon-free substitute
forces the monopolist to sell more oil, temporarily increasing carbon emissions,
before oil is driven out of the market (i.e., a weak Green Paradox). If oil extraction
becomes more expensive as oil reserves are depleted, oil importers will switch to
clean fuels once oil is priced out of the market [11,16,33] [16]. As a result of
technological developments in the production of renewable energy oil becomes more
quickly obsolete and thus more oil is locked up in the ground and cumulative carbon
emissions are curbed. This latter effect can reverse the effect of the higher short-
term damages that are associated with the weak Green Paradox and thus avoid the
strong Green Paradox. An interesting conclusion of this analysis is that the
development of the clean substitute will slow if global warming becomes more acute
because further development of the carbon-free substitute for oil will trigger more
oil extraction and this is highly undesirable if global warming has already reached
unacceptable proportions.
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DIRECTED TECHNICAL CHANGE AND KICK-STARTING GREEN
INNOVATION

The direction of technical change is endogenous and can be shaped by the
right type of R&D. Subsidizing green R&D is a crucial supplement to pricing carbon
in this view. Green R&D can thus kick-start green innovation away from more
conventional directions of economic growth that rely heavily on traditional fossil
fuels. Although the literature on subsidizing R&D for green technologies and directed
technical change [1,3,17] . typically does not refer explicitly to the Green Paradox, a
recent study by [7] does refer to the Green Paradox. He investigates the determinants
of endogenous growth in a setting, where final good are produced with intermediate
goods and energy. He assumes that energy is generated by oil and renewable energy
which are imperfect substitutes; production of intermediate goods requires only labor;
labor is also used for producing renewable energy and creation of new intermediate
goods; and knowledge accumulated in the R&D sector spills over to the productivity
of oil and renewable energy. Van der[30]. Shows that the availability of renewable
energy boosts initial oil use and carbon emissions which corresponds to a weak
Green Paradox. If an invention increases the substitutability between oil and
renewable energy, the initial oil supply and carbon emissions are reduced so that
there is no weak Green Paradox effect. The reason is that with higher substitutability,
although the supply of energy is predominantly oil, it is spread more evenly over
time. Furthermore, higher substitutability leads to more growth, which boosts future
demand for energy and demand for fossil fuel. Thus, we find that climate policy can
be counterproductive in the short run due to the presence of renewable energy despite
such policy boosting growth.

It should be realized, however, as has been argued by [23] that a credible
high future carbon tax does not necessarily imply more oil use today, nor does it
necessarily trigger additional investments in renewable technology. He assumes that
once the investment is made, renewable energy is available without cost. This means
that total energy use in production in period one consists of oil, but part of the initial
investment in the renewable energy yields energy in period one. In the second period,
energy use consists of oil and energy from the rest of the initially installed renewable
energy capacity. This is the reason why [23] is able to show that a high future carbon
tax does not boost investments in renewable technology and is yet another example
of why climate policy is less productive than what might have thought at first blush.

CONCLUSIONS

Well-intended climate policies can have adverse consequences. There are
three main reasons for this. The first is carbon leakage which occurs if a carbon tax
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induces countries that do not levy a carbon tax to consume more fossil fuel and
renders climate policy less effective. The second is the weak Green Paradox which
occurs when credibly announcing a future carbon tax or a too rapidly rising carbon
tax as this quickens fossil fuel extraction and accelerates global warming. However,
this does not necessarily lead to a strong Green Paradox because green welfare might
increase if it is optimal to leave more fossil fuel reserves untapped. The third is
subsidizing renewables as these also speed up extraction of fossil fuel and accelerate
global warming. Such policies depress future prices by more than current prices,
thus cutting into the expected capital appreciation of fossil fuel reserves. Owners of
these reserves avert this by accelerating extraction and putting sales revenue into
investments in the capital markets, thus obtaining higher yields. Such policies thus
operate as an announced expropriation which provokes owners to accelerate extraction
of their reserves and exacerbate global warming.

If extraction becomes more costly as less accessible fields are explored, the
stock of fossil fuel to be left untapped follows from the condition that the cost of
extracting the last unit of fossil fuel including the social cost of carbon equals the
cost of the renewable. A renewables subsidy then not only brings forward the carbon-
free era but also encourages the market to leave more fossil fuel untapped. Global
warming is then ultimately mitigated despite short-run Green Paradox effects. A
renewables R&D subsidy makes it less attractive to explore new reserves in which
case the resulting reduction in cumulative CO

2
 emissions offsets short-run increases

in emissions as well.

We highlighted that coal and shale oil have very high CO
2 
emissions per unit

of energy and are abundant and relatively cheap. If oil and gas are phased out in
favor of such backstops, this accelerates global warming [35,44,47] Other backstops,
such as the tar sands, are both very bad for global warming and expensive. Such
dirty backstops should not be used if one wishes to attain the target of a maximum of
2 degrees Celsius global warming. In fact, there is a lot to be said for a moratorium
of coal.

Green Paradox effects highlight the short-run costs of second-best policies.
However, further research is needed in order to assess the empirical magnitude of
these effects and the associated welfare consequences. To test the weak Green Paradox
effect one needs to identify a policy and see whether or not it leads to more extraction
in the short run. Ideally, one then has mine of well level data on the Hotelling rent
before and after the policy but such data are hard to get. One rare study finds that the
announcement effects of the 1990 Clean Air Act Amendments (CAAA) has led to
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large drops in the price of high sulfur program up to the implementation of the Acid
Rain Program in 1995 but this has not led to increased production of coal-fired
plants [7,8,9]. Hence, the empirical evidence on the Green Paradox is at best mixed.
The challenge for future research is to provide sound micro evidence on the
counterproductive nature of certain climate policies.

We have neglected two important aspects of the Green Paradox. The first is
imperfect competition in resource markets, which may lead dominant fossil fuel
producers to price fossil fuel just below the price of renewables to keep them out
and maintain and reinforce their monopoly power on the fossil fuel market
[20,21,43,2]. This might also shed light on the role of monopoly power in oil or gas
markets and its implications for addressing the global climate challenge [18]. The
second concerns the announcement effects and the potentially long implementation
lags of climate policy. Such time lags may cause the Green Paradox to arise, even
without fossil fuel scarcity [6,7,49]. for a discussion of these issues.
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Climate changing is a global threat to the world. There are so many reasons
behind this problem. One of the major reasons is carbon emissions in atmosphere.
The causes for this global threat are many, among them GHG (green house gas
emission) is one of them. Also deforestation, land use change, sulfate aerosol and
black carbon are the other major reason leading to the ozone layer depletion and
changing climate. Due to the carbon emission atmosphere is being polluted and also
so many disasters happen routinely. Atmosphere is getting hot day by day. Due to
this unnatural and sudden temperature rise, glaciers are melting, so sudden flash
floods occur. Agricultural sector is also suffering due to the global warming effects.
This will also affect the productivity of grains world wide. Climate changing increases
land and as well as sea temperature and alters precipitation quantity and patterns. As
a result increasing the global average sea level, risk of coastal erosions, etc. climate
change will be an added stress for the fisheries and aquaculture sectors. Effects will
also be severe on coasts and marine ecosystems. Extreme events like drought, flood
may also happen due to these impacts.

INTRODUCTION

Global climate change is now occurring since long and that its manifestations
threaten the stability of societies as well as natural and managed ecosystems. Increases
in ambient temperature and changes in related processes are directly linked to rising
anthropogenic greenhouse gas (GHG) concentrations in the atmosphere [1]. The
potential related impacts of climate change on the ability of agricultural systems,
which include soil and water resources, to provide food, feed, fiber, and fuel, and
maintenance of ecosystem services (e.g., water supply and habitat for crop landraces,
wild relatives, and pollinators) as well as the integrity of the environment, are major
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concerns. Climate is defined as long term weather pattern that describe a region.
“Climate change” [2,3] refers to a change in the state of the climate that canbe
identified by changes inthemeanand variability ofits properties and persists for
extended periods decades or longer [4].Climate change [5,6] could occurnaturally
as a result of a change in the Sun’s energy or as a result of persistent anthropogenic
forces such as greenhouse gases, sulfate aerosol or black carbon [7] to the atmosphere
or through land use change. Climate change considerations call for such major policies
as the reduction of GHG emissions [8], including lowering carbon intensity of
economies with less fossil fuel (such as oil and coal) mined, burned, traded,
introducing cleaner technologies, climate change mitigation and adaptation. Global
climate change poses serious threats to the region’s environment, ecological and
socio-economic systems. Agricultural production has already decreased in some
commodity groups and quantities and qualities of water resources are at risk of severe
effects of climate change.Shifting weather patterns, for example, threaten food
production [9] through increased unpredictability of precipitation, rising sea levels
contaminate coastal freshwater reserves and increase the risk of catastrophic flooding,
and a warming atmosphere aids the pole-ward spread of pests and diseases once
limited to the tropics.

CAUSES OF CLIMATE CHANGE

Climate change is a major threat in world. There are several reasons for
global climate change. Among them green house gas emission is the major cause for
climate change. Unsustainable consumption patterns ofthe rich industrialized nations
are responsible. Rapid transportation of goods causes the emissions of carbon dioxide,
nitrogen dioxide, sulfur dioxide, non methane hydrocarbon. These harmful gases
are the cause for climate change. Also energy consumption, land use, noise, water
and soil pollution may be the cause of climate change.

 The greenhouse effect [10] is a warming process that balances Earth’s cooling
processes. During this process, sunlight passes through Earth’s atmosphere as short-
wave radiation. Some of the Solar radiation [10]. radiation is absorbed by the planet’s
surface. As Earth’s surface is heated, it emits long wave radiation toward the
atmosphere. In the atmosphere, some of the long wave radiation is absorbed by
certain gases called greenhouse gases [11]. Greenhouse gases include carbon dioxide
(CO2), chlorofluorocarbons (CFC’s), methane (CH4), nitrous oxide (N2), troposphere
ozone (O3) [12], and water vapor. Each molecule of greenhouse gas becomes
energized by the long wave radiation. Fig. 1 shows the green house effect due to
solar radiation and infrared emission. The energized molecules of gas then emit heat
energy in all directions. By emitting heat energy toward Earth, greenhouse gases
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increase Earth’s temperature. The greenhouse effect [13] is a necessary phenomenon
that keeps all Earth’s heatfrom escaping to the outer atmosphere. they are now and
the existence of life on this planet would not be possible. However,too many
greenhouse gases in Earth’s atmosphere could increase the greenhouse effect

SULFATE AEROSOL AND BLACK CARBON

Sulfate aerosols and black carbon [5] are two important additional examples
of anthropogenic forcing. Sulfate aerosols, which enter the atmosphere naturally
during volcanic eruptions, are tiny airborne particles that reflect sunlight back to
space. Industrial activity has recently increased their concentration in the atmosphere
primarily through the burning of fossil fuels containing sulfur. Anthropogenic
emissions of sulfate aerosols have been associated with a net cooling effect. Black
carbon [14,15] is soot generated from industrial pollution, traffic, outdoor fires, and
the burning of coal and biomass fuels. Black carbon [16] is formed by incomplete
combustion especially

LAND-USE CHANGE

The combustion of fossil fuels is not the only anthropogenic source of carbon
dioxide [17]. When ecosystems are altered and vegetation is either burned or removed,
the carbon stored in them is released to the atmosphere as carbon dioxide. The
principal reasons for deforestation are agriculture and urban growth as well as
harvesting timber for fuel, construction, and paper. Currently, up to a quarter of the
carbon dioxide emissions to the atmosphere can be attributed to land-use [48] change.

EMISSIONS FROM FREIGHT TRANSPORT

The climatic impacts of emissions from freight transport [18] are more than
the direct impacts from carbon dioxide. In case of air transport it includes the direct
effects of water vapor, the indirect forcing on climate resulting from changes in the
distributions and concentrations of ozone and methane as a consequence of aircraft
nitrogen oxide emissions, the direct effects from emitted aerosols and the climate
effects associated with cirrus cloud formation.

IMPACTS OF CLIMATE CHANGE

In the energy sector, climate change will have a direct effect on both the
supply and demand of energy. The projected impact of climate changing on
precipitation and glacier melt indicates that hydropower production could increase
by 5% and decrease by 25%. Climate changing will also have profound effects on
human health and on animal and planet health. Weather-related deaths and diseases
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could rise. The effects of climate change are majorly depends on temperature rising,
due to that icecaps and glaciers are melting; extreme weather events are becoming
more frequent and more intense. Global climate change has physical, socio economic
impacts [5] of which major impacts are mentioned below. The impacts on human
cycle and systems of the climate change will probably be distributed unevenly. Some
regions and sectors are expected to experience benefits from these while others will
experience the costs of these changes. With greater levels of warming (more than 2–
3 æ%C, relative to 1990 levels), it is likely that benefits will decline for the benefactors
and costs increase for the sufferers. Low-latitude and under developed areas [19] are
probably at a higher risk from the climate change. With human system cycle,
adaptation potential for climate change impacts is considerably expensive, although
the costs of adaptation are largely unknown and potentially large. Climate change
results in decreased diversity of ecosystems, adding many more species to the rare
category each year and making many extinct. Adaptation potential for biological
and geophysical systems is much lower than that for human systems cycle as a whole.
The major impacts of global climate changes are manifested in gradual rise in global
surface temperature (i.e. global warming), melting of ice-bergs and concomitant
rise in sea-levels [20], continuous build-up of greenhouse gases [17] leading to ‘green-
house effect’, depletion of ozone concentration/layers, catastrophic natural disaster
and calamities (e.g., hurricane, typhoons, earthquakes, landslides, Tsunami), loss of
vegetation, plant, animal lives, biodiversities, marine flora & fauna, etc. The
widespread retreat of glaciers and icecaps in the 21st century will also lead to higher
surface temperatures on land and increasing water stress [21].

Temperature rise and global warming Greenhouse effects increase mean
global temperatures as well as changes precipitation patterns. The real threat of climate
change lies how rapidly the change occurs. For example, over the past 140 years
[22], the mean global temperature appears to have risen to 1.6 æ%F (0.9 æ%C).
These temperatures changes are depicted in the graph below. The increasing steepness
of the curve [22] suggests that changes in mean global temperature have occurred at
greater rates over time. Further evidence suggests that future increases in mean global
temperature may occur at a rate of 0.4 æ%F (0.2 æ%C) each decade. Abrupt rise in
atmospheric temperature causes disappearance of snows and glaciers which increases
the mean sea level [23] (Fig. 2). 3.2. Increased freshwater flow Research based on
satellite observations, published in October, 2010, shows an increase in the flow of
freshwater into the world’s oceans, partly from melting ice and partly from increased
precipitation driven by an increase in global ocean evaporation [24]. The increase
inglobalfreshwaterflow, based ondata from1994 to 2006, was about 18%. Much ofthe
increase is in areas which already experience high rainfall. One effect, as perhaps
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experienced in the 2010 Pakistan floods, is to overwhelm flood control infrastructure.
3.3. Marine ecology Global warming has complex impact on marine ecology. The
oceans serve as a sink for carbon dioxide, taking up much that would otherwise
remain in the atmosphere, but increased levels of CO2 have led to ocean acidification
[12]. Furthermore, as the temperature of the oceans increases, they become less able
to absorb excess CO2. The amount of oxygen dissolved in the oceans may decline,
with adverse consequences for ocean life [8]. 3.4. Health impact Global climate
change also leads occurrence of infectious diseases like malaria, dengue, etc. Due to
the excessive temperature rise we are getting higher temperature. Higher temperature
brings more extreme weather events. Drought, floods, and storms may increase death
and injury rates as well as prevalence of psychological disorders and infectious
diseases like vector borne disease, diseases from unsanitary water and food [13].

 EXTREME EVENTS

 The climate change would increase the extreme natural events such as floods
and weather disasters, Heat waves, drought, forest fires, etc. [5]. In developing
countries like India, China and other south Asian countries [25] climate change
could represent an additional stress on environmental and socioeconomic systems
that are already facing tremendous pressures due to rapid urbanization,
industrialization and economic development. With its huge and growing population,
a over 7500 km long densely populated and low lying coastline, and an economy
that is closely tied to its natural resource base, India and China are considerably
vulnerable to the impacts of climate change [7] in south Asian countries.

RISK OF LOWER PRODUCTION IN AGRICULTURE SECTOR

 Higher soil temperatures alter nutrient and carbon cycling by modifying the
habitat of soil biota, which in turn affects the diversity and structure of species and
their abundance. Heavier downpours in some regions will lead to increased soil
erosion [20]. In addition increased precipitation will result in water-logging of
soils,thereby limiting oxygen supply to crop roots and increasing emissions of nitrous
oxide and methane. Altered rainfall, whether through increased or decreased
precipitation, will affect soil chemistry and biology. Prolonged spells of heat and
drought between rainy periods may cause wilting, desiccation, and soil salinization,
which may in combination reduce crop yields. In agriculture projected climatic
changes [9] will affect crop yields, live stock management and the location of
production. The increasing severity of extreme weather patterns will increase the
risk of crop failure. The effects of climate change on forests are changes the health
of the forest and productivity and changes to the geographic range of certain free
species.
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GLACIER RETREAT, RISE OF SEA LEVELS AND TEMPERATURE

Various studies going on in the direction, i.e. the impact due to climate change.
As per the United Nation climate report [4], the Himalayan glaciers [26] that are the
sources of Asia’s biggest rivers Ganges, Indus, Brahmaputra, Yangtze, Mekong,
Salween and Yellow could disappear by 2035 as temperatures rise. Approximately,
2.4 billion people live in the drain age basin ofthe Himalayan Rivers. India, China,
Pakistan, Bangladesh, Nepal and Myanmar could experience floods followed by
droughts in coming decades. In India alone, the Ganges provides [3] water for drinking
and farming for more than 500 million people. It has to be recognized, however,that
increased seasonal runoff of Himalayan glaciers led to increased agricultural
production in northern India throughout the 20th century. The role of the oceans in
global warming is a complex one. The oceans serve as a sink for carbon dioxide,
taking up much that would otherwise remain in the atmosphere, but increased levels
of CO2 have led to ocean acidification. Furthermore, as the temperature of the oceans
increases, they become less capable to absorb excess CO2. Global warming is
projected to have a number of effects on the oceans. Ongoing effects include rising
sea levels due to thermal expansion and melting of glaciers and ice sheets, and
warming of the ocean surface, leading to increased temperature stratification. The
temperature of the Antarctic Southern Ocean [24] rose by 0.17 æ%C (0.31 æ%F)
between the 1950s and the 1980s, nearly twice the rate for the world’s oceans as a
whole.

REMEDIAL AND MITIGATION ACTION

Climate change mitigation action is to decrease the potential effects of global
warming and also it involves reduction in the concentration of green house gases
emissions and wasteland development. Reforestation and avoid deforestation. Based
on the opportunity costs of the land use that would no longer be available for
agriculture if deforestation were avoided, also we can save the emissions of carbon
dioxide. By the afforestation and reforestation we can control the entire temperature
of the atmosphere. 4.1. Population Various organizations promote population control
as a means for mitigating global warming. The proposed plan including access of
family planning and reproductive health care and information, reducing complicated
politics, public education about the population growth [3]. 4.2. Greenhouse gas
remediation and carbon sequestration It has been proposed as a method of reducing
the amount of radioactive forcing. Carbon sequestration [14] is a term that describes
processes that remove carbon from the atmosphere. The meanings of artificially
capturing and storing carbon, as well as of enhancing natural sequestration processes,
are being explored. 4.3. Bio-energy with carbon capture and storage During its growth,
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biomass traps carbon dioxide [16] from the atmosphere through photosynthesis.
When the biomass decomposes or is combusted, the carbon is again released as
carbon dioxide. This process is part of the global carbon cycle. Through the use of
biomass for energy and materials, e.g. in biomass fuelled power plants, parts of this
cycle are controlled by man. Combining these biomass systems with carbon capture
and storage technologies, so-called bio-energy with carbon capture and storage,
BECCS, is achieved. BECCS systems result in net-negative carbon dioxide emissions,
i.e. the removal of carbon dioxide from the atmosphere. In comparison with other
geo engineering options, BECCS has been suggested as a low-risk, near-term tool to
effectively remove carbon from the atmosphere [11]. 4.4. Carbon capture and storage
Carbon capture and storage (CCS) [27] is a plan to mitigate climate change by
capturing carbon dioxide (CO2) from large point sources such as power plants and
subsequently storing it away safely instead of releasing it into the atmosphere. The
Agency says CCS is “the most important single new technology for CO2 savings” in
power generation and industry. It requires up to 40% more energy to run a CCS coal
power plant than a regular coal plant [12]. 4.5. Eliminating waste methane Methane
[28] is a significantly more powerful greenhouse gas than carbon dioxide. Burning
one molecule of methane generates one molecule of carbon dioxide. Accordingly,
burning methane which would otherwise be released into the atmosphere (such as at
oil wells,landfills, coalmines, waste treatmentplants, etc.)provides a net greenhouse
gas emissions [29] benefit. However, reducing the amount of waste methane produced
in the first place has an even greater beneficial impact, as might other approaches to
productive use of otherwise-wasted methane [30]. 4.6. Energy efficiency and
conservation Efficient energy use, sometimes simple.

Climate changing and mitigation action in developing countries Climate
change and its impact on our environment, our economies and our security, is the
defining issue of our era. But every day of inaction makes its consequences more
irreversible, so we need to act now. Identification and selection of actions to mitigate
GHG emissions [47] will be a great challenge because these emissions are strongly
tied to living activities that support human life systems. However, these activities
cover a wide range, from ones crucial to human well-being to those leading to
affluence and over-consumption. This broad activity range provides opportunity to
search for possible replacement of high emission intensive activities with less
emission intensive ones and even provide room for innovation. Developing countries
actions [39] to solve the climate problem will be difficult because the likely impact
of the problem is global and no one country or group of countries can provide its
own remedy. The cooperation of countries and coordination of national efforts will
be central in any solution to this problem. It is therefore necessary that countries
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world-wide cooperate through regional and international mechanisms such as the
Framework Convention on Climate Change (FCCC) which recently came into force
to tackle the global climate problem [40]. GHG emissions associated with the
provision of energy services are a major cause of climate change. The IPCC Fourth
Assessment Report (AR4) concluded [35,41] that “Most of the observed increase in
global average temperature since the mid-20th century is very likely due to the
observed increase in anthropogenic greenhouse gas concentrations.” Concentrations
of CO2 have continued to grow and by the end of 2010 had reached 390 ppm CO2 or
39% above pre-industrial levels.

MITIGATION ACTION TAKEN BY DEVELOPING COUNTRIES

As mentioned previously, the threat of climate instability will have global
impacts and no single country can solve it. However, its solution lies on the
coordination of national actions within regional and international frameworks. The
solution will need to involve countries world-wide because the impact of GHG
emitted in one location may be feltin a completely differentlocation. Hence, countries
should develop a plan of action to cope with this problem. Such plan should be long-
term [50] in nature, be capable to respond to uncertainties and un-planned events,
and can be adjusted to suit new information as they become known. Despite the plan
will be primarily based on national actions, but international concerns will be
important because as trade between countries get more intensified, actions by one
country will affect the other. Further, actions to reduce GHG emissions will have
serious economic implications due to its link with human activities, so involve
restructuring of economic sectors. In addition, the growing inters relationships among
countries especially in world trade means that certain national actions will have
economic and financial impacts globally. Such price change of certain commodities
may affect the competitive position of a country in global markets. Therefore,
developing countries needs plans and require adequate action.

INVESTIGATING CARBON OR ENERGY PRICING

Many developed and developing countries have introduced, or are seriously
considering introducing, market based measures to help meet their emissions
reduction targets. Emissions trading schemes already operate in 31 European countries
[44] and New Zealand, and in 10 US states. They are under active consideration in
other countries, including China, South Korea and in several Canadian provinces.
Carbon taxation is in place in the United Kingdom, Denmark, Finland, Norway,
Sweden, the Netherlands and Canada and under discussion or proposed elsewhere,
including in the EU, Japan and South Africa
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IMPLEMENTATION OF GHG FRIENDLY POLICIES

GHG emissions associated with the provision of energy services are a major
cause of climate change. The IPCC Fourth Assessment Report (AR4) [19] concluded
that “Most of the observed increase in global average temperature since the mid
20th century [26,42] is very likely due to the observed increase in anthropogenic
greenhouse gas concentrations.” Concentrations of CO2 have continued to grow
and by the end of 2010 had reached 390 ppm CO2 or 39% above pre-industrial
levels. India has for quite some time pursued GHG friendly policies in her own
interest. India’s obligation to minimize energy consumption particularly oil
consumption and to deal with its environmental problems prompt it to follow many
such policies. Directly or indirectly these efforts are made by Government [3] as
well as by people to reduce energy consumption. These include: (a) Importance on
renewable energy conservation. (b) Promotion of renewable energy sources. (c)
Abatement of air pollution. (d) A forestation and wasteland development. (e)
Economic reforms, subsidy removal and joint ventures in capital goods. (f) Fuel
substitution policies.

All ofthe above save energy atthe cost ofhuman welfare.Clearly, it is not
recommended to continue the existing state of affairs If India is committed to human
development; poverty eradication should take place with control on carbon emissions.
The poverty eradication may result in an increased energy use. This may be considered
a due right of the poor, though it increases India’s GHG emissions.

IMPLEMENTATION OF RENEWABLE ENERGY SOURCES

Renewable energy sources play a role in providing energy services and security
in a sustainable manner and, in particular, in mitigating climate change. Various
researches going on in the field of Renewable Energy Sources and Climate Change
Mitigation explores the current contribution and potential of renewable energy (RE)
sources to provide energy services for a sustainable social and economic development
path. These research works gives the information about the availability of RE
resources and technologies, costs and co-benefits, barriers to up-scaling and
integration requirements, future scenarios and policy options. While the RE share of
global energy consumption is still relatively small, deployment of RE has been
increasing rapidly in recent years. Of the approximately 300 GW of new electricity
generating capacity addedglobally over the two-yearperiodfrom2008 to 2009, 140
GW came from RE additions. Collectively, developing countries hosted 53% of
global RE power generation [46] capacity in 2009. Under most conditions, increasing
the share of RE in the energy mix will require policies to stimulate changes in the
energy system.
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CONCLUSION

The rapid use of human hydrocarbon or increasing atmospheric carbon dioxide
and other green house gases are causing unfavorable changes in global temperatures,
weather patterns andlandscape. This can be mitigated majorly by various types of
renewable energy sources. To avoid the worst predicted impacts of climate change,
institutions and individualsmust act now. So-many remedial, we have discussed here
to avoid climate change have to be implemented strategically. We have to use more
electric vehicles and bio-fuels vehicles to prevent the emissions of carbon in
atmosphere. We have to use more fluorescent lamp instead of traditional incandescent
light bulbs to save the energy. We have to be careful of plantation to remove more
carbon dioxide from the atmosphere. We have to adapt proper planning to save our
climate from changing. Compared with burning coal or gas in conventional power
generating plant designs, there are several alternative technological ways to generate
electricity and reduce green house gas emissions cost effectively. Renewable energy
sources and carbon dioxide sequestrate on,these new concept gives future opportunity
for costs to be reduced with further experience. Each and every goods transport
must be more environmentally friendly and reduces logistics costs as it focuses on
reducing energy consumption and on improving the overall supply chain.
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This paper examines the role of G20 countries in addressing climate change
and coordinating global efforts. As we know Climate change affects people’s lives
and health in many ways. It jeopardizes the key elements of good health – clean air,
safe drinking water, a healthy food supply, and safe shelter – and could undermine
decades of progress in global health. Countries throughout the world have developed
programs and policies to address the significant problem of climate change.

1. INTRODUCTION

The G20 is a group of the world’s 20 largest economies which includes
Argentina, Australia, Brazil, Canada, China, France, Germany, India, Japan, Mexico,
Russia, Saudi Arabia, South Africa, South Korea, Türkiye, United Kingdom, United
States, and the European Union. Together, the G20 comprises of the world’s richest
and emerging economies that account for about 90% of the world’s total GDP, 80%
of world trade, and two-thirds of the world’s population. Following the Asian financial
crisis, the G20 was founded in 1999 to bring together the finance ministers and
central bankers of twenty of the greatest developed and developing nations. The
G20 leaders gather annually to coordinate policies on several other areas of shared
concern in addition to discussing economic and financial challenges(1). About 75 to
80 % of global GHG emissions are accounted by the G20 economies, which gave
rise to Climate change. Thus, endangering the lives of humans as well as wildlife.

The G20’s goals are to: i) Coordinate policies among its members in order to
promote sustainable growth and global economic stability; ii) To support financial
rules that lower risks and avert future financial crises and iii) To develop a new
global financial system.

2. CLIMATE CHANGE

Globally, extreme weather events are becoming more severe, endangering
lives and livelihoods. Communities and ecosystems both nationally and globally are
currently being impacted. In regions like Siberia, warmer temperatures also mean
that frozen land will melt, releasing greenhouse gases that have been trapped for
decades into the atmosphere and aggravating climate change.
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According to the World Bank, by 2030, 130 million additional people will
be exposed to poverty as a result of climate change. Intergenerational inequalities
between children in health, education, and long-term development outcomes are
exacerbated by climate-related shocks and risks. Climate change threatens livelihoods,
and competition for scarce resources puts millions of children at risk of violence.
Because of pre-existing gender inequities and societal norms, women and girls are
more vulnerable to climate change. If climate change is not addressed, droughts will
get worse, farmland degradation and desertification will increase. And the problem
of food scarcity will become more severe. There is also a great humanitarian impact
of climate change. Already high levels of need in the world are being exacerbated by
the increasing frequency and severity of disasters.

The Major impacts are summarised as under

i. The glaciers have been impacting freshwater ecosystems in the mountain
regions. These glaciers provide drinking water, sanitation, agriculture, and
hydroelectric power to over a billion people.

ii. Rising temperatures can increase the frequency, intensity, and duration of
heat waves, posing health risks, especially for young children and the elderly.

iii. Changes in rainfall patterns and rainfall, as well as changes in the timing and
amount of river flow, can affect water supply and quality, as well as
hydroelectric power generation(2).

iv. Climate warming is affecting ecosystems from the poles to the tropics. Even
a seemingly minor temperature change can produce major changes in food
webs and the ecosystem.

3. GLOBAL INITIATIVES

Climate initiatives are bringing together governments, corporations, and
members of civil society in order to accelerate climate action. These initiatives,
which began with the Climate Action Summit held at the UN in February 2019,
focus on reducing emissions, tackling critical problems such as employment and
gender equality, unlocking finance, building a sustainable infrastructure using natural
resources, and improving adaptation and resilience to climate change.(3)

The International Carbon Action Partnership (ICAP)is a climate change
initiative designed to facilitate the exchange of information and assistance in reducing
carbon emissions and implementing emissions trading systems(4). The overall
objective of the ICAP program is to reduce greenhouse gas emissions through the
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introduction of a policy allowing the industry to exchange carbon credits effectively
on the international market.

4. G20’S INITIATIVE

The G20 largely refers to the UN Framework Convention on Climate Change
in its climate change commitments. There was no reference to an international
institution in its clean, renewable energy commitments. The US has referred to the
Organization of Petroleum Exporting Countries, the International Securities
Commission, the International Energy Agency, the Organisation for Economic
Cooperation and Development, the World Bank, and the International Economic
Forum as part of its non-renewable energy commitments.

Indonesia was given the opportunity to host the G20 Summit in 2022, where
the energy transition played an important role. The Bali roadmap and the Bali Compact
were among the most important energy documents put forward at the summit. Even
after Indonesia’s Presidency of the G20, these two documents are to serve as a basis
for countries in the G20 to achieve a clean energy transition.

4.1 UNFCCC

UNFCCC(United Nations Framework Convention on Climate Change) which
aims at stabilizing greenhouse gas concentrations in the atmosphere and avoiding
dangerous anthropogenic interference with the climate system and has set out key
legal mechanisms and principles for International Cooperation(5)

4.2. PARIS AGREEMENT

The Paris Agreement is an agreement in the framework of the UN Framework
Convention [UNFCCC] on Climate Change with a view to reducing greenhouse gas
emissions, adapting, and financing from 2020, adopted by consensus in December
2015. It shall seek to mitigate the risks of climate change by preventing world
temperature increase from more than 2 degrees C higher than before industrial times
and pursue efforts with a view to limiting it.

4.3. KYOTO PROTOCOL

The Kyoto Protocol was enacted in 1997 in Kyoto, Japan which is a
multilateral agreement to reduce CO2 emissions and the presence of GHG in the air.
It was made at the time when greenhouse gases were endangering our climate, life
on Earth, and the whole planet. The Protocol requires detailed monitoring of real
emissions in the countries concerned and precise records of trading activity undertaken
by them. It facilitates the development and deployment of technologies that may
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assist in increasing resilience to climate change impacts. Besides, it was intended to
help countries deal with the negative impacts of climate change.

5. MAJOR SUMMIT OF G20

The first summit was held on climate issues in 2008, Washington, U.S. It
played a significant role in discussions of the G20 leaders. The G20 meets in
Washington where the members raised their concerns on this issue of climate change
for the first time. Following year, the topic took on a higher profile in 2009 London,
UK Summit, leaders renewed their commitment to addressing this issue.

The leaders reaffirmed their commitment to inexperienced recovery and
sustainable international growth in 2010 at the G20 Summit in Toronto, Canada.
The marine environment protection initiative (GMEP) was created in the worldwide
concerning numerous recent offshore drilling injuries. It offered a platform for leaders
to percentage best practices shield the marine environment, save accidents related to
offshore exploration, and improvement, as well as marine transportation, and increase
strategies for responding to the consequences of such incidents. G20 Summit in
South Korea maintained its commitment to climate change, and the key issues were
mitigation, transparency, financing, technology, adaptation, and conservation of
forests. Several discussions and exchanges of ideas with businesses also included
leaders on cooperation in research and development.

The focus of the 2011 Summit in Cannes, France has been in favour of low
carbon in order to optimize the development strategies and the potential for
progressive green growth, to ensure that development does not become unsustainable.

CONCLUSION

The climate change agenda has been set out from the very beginning, of the
G20. It has over time, it became an overarching topic because of the increased need
to act. The general public is more aware of the crisis. The consequences of inaction
could be very severe for all of us. Cooperation and support of the G20 It is important,
but it should not be limited only to this selected group of the world’s largest,
economies. Because of their position, they are responsible for the most vulnerable
people who will never be able to fight the degradation of the environment and often
face the consequences they did not cause. There are a wide range of policies and
measures for governments that are used to fight climate change and reduce CO2
emissions. The effects of climate change affect everyone. Regardless of wealth, age,
or race. Therefore, the key is international cooperation, which must aim for the highest
possible goals, knowing that limiting global warming to 1.5 Celsius compared to 2
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degrees Celsius has clear and significant benefits not only economically but also
help significantly in reducing the risks of water scarcity, ill health and food security,
flood and drought, extreme heat, Tropical storms, biodiversity loss, and the sea level
rise (6).
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Achieving Economic progress and development is crucial for every country,
but it has no worth or value, if it come at the cost of environmental degradation. In
India and also in many countries included in G20, factors like rapid growth of
population, Urbanization, Industrialization, Luxury life style of human being and
Poverty, among others are responsible for harming the environment. While the
cooperation and contribution of every citizen of the country is essential for
safeguarding the environment. Government has the major role to play in helping
find solutions to the problems. Sustainable development may be option for economic
progress and development without harming the environment and nature. The aims
and objectives of G20 alliance can be achieved by following the path of sustainable
development.

BACKGROUND OF G20 ALLIANCE

G20 (Group of Twenty) comprises 19 countries like Argentina, Australia,
Brazil, Canada, China, France, Germany, India, Indonesia, Italy, Japan, Republic of
Korea, Russia, Saudi Arabia, South Africa, Turkiye, United Kingdom and Unites
States. 20th member of G20 alliance is European Union. The G20 countries represent
around 85% of the global GDP, over 75% of global trade with about 70% of word
population. G20 is the premier alliance for international economic cooperation and
it plays an important in shaping and strengthening global infrastructure and
governance of all major international economic issues.

The G20 alliance does not have a permanent secretariat or staff. Instead, the
G20 Presidency rotates annually among the members of it and is selected from a
different regional grouping of countries. The 19 member countries are therefore
divided up into five groups comprising a maximum of four countries each. Most of
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the groups are formed on a regional basis. Countries with same region are usually
put in the same group. Only Group 1 (Australia, Canada, Saudi Arabia and the United
States) and Group 2 (India, Russia, South Africa and Türkiye) do not follow this
pattern. Group 3 includes Argentina, Brazil, and Mexico; Group 4 includes France,
Germany, Italy, and United Kingdom; and Group 5 includes China, Indonesia, Japan,
and Republic of Korea. The EU, the 20th member, is not a member of any of these
regional groups. Each year another country from a different group assumes the G20
Presidency. The countries in a group are each equally entitled to take on the Presidency
when it is their group’s turn, though. India, from Group 2, holds the current Presidency
of the G20 from 1 December 2022 to 30 November 2023. The G20 Presidency is
responsible for bringing together the G20 agenda in consultation with other members
and in response to developments in the global economy. To ensure continuity, the
Presidency is supported by a “troika” made up of the current, immediate past and
next host countries.

The G20 was founded in 1999 in the perspective of Asian financial crisis of
1997-98 as an informal forum for the Finance Ministers and Central Bank Governors
of the most important industrialized and developing economies to discuss
international economic and financial stability. The G20 was upgraded for the level
of Heads of State/Government in the wake of the global economic and financial
crisis of 2007, and in 2009, when it became apparent that the necessary crisis
coordination would only be possible at the highest political level. Since then, the
G20 Leaders have met regularly, and the G20 has become the premier forum for
international economic cooperation. The G20 Summit is held annually, under the
leadership of a rotating Presidency. The forum initially focused largely on broad
macroeconomic issues, but it has since expanded its agenda to inter-alia include
trade, climate change, sustainable development, health, agriculture, energy,
environment, climate change, and anti-corruption.

In addition to the member countries, i.e. 19 countries (Argentina, Australia,
Brazil, Canada, China, France, Germany, India, Indonesia, Italy, Japan, Republic of
Korea, Mexico, Russia, Saudi Arabia, South Africa, Türkiye, United Kingdom, and
the United States) and the European Union, each G20 Presidency invites other guest
countries and international organizations (IOs) to participate in the G20 meetings
and Summit. India has invited Bangladesh, Egypt, Mauritius, the Netherlands, Nigeria,
Oman, Singapore, Spain and UAE as guest countries during its G20 Presidency. For
Guest IOs, India has invited ISA, CDRI and ADB in addition to the regular G20
International Organizations (UN, IMF, WB, WHO, WTO, ILO, FSB and OECD)
and Chairs of Regional Organizations (AU, AUDA-NEPAD and ASEAN).
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The group of G20 is headed by Sherpa who is the representative of the Leader.
Socio-economic issues such as agriculture, anti-corruption, climate, digital economy,
education, employment, energy, environment, health, tourism, trade and investment
are main focus areas of G20. The Working Groups under this track include:

• Agriculture Working Group

• Anti-corruption Working Group

• Culture Working Group

• Development Working Group

• Digital Economy Working Group

• Disaster Risk Reduction Working Group

• Education Working Group

• Employment Working Group

• Energy Transitions Working Group

• Environment and Climate Sustainability Working Group

• Health Working Group

• Tourism Working Group

• Trade and Investment Working Group

ENVIRONMENTAL ISSUES IN G20 COUNTRIES

Today, the human population of world is increasing rapidly and due to drastic
growth in population, many environmental issues are facing by human civilization.
All type of progress and development are deeply associated with environment because
the existence of fauna and flora depends of health of environment. Human civilization
is witness that many environmental disasters have come in the world and it destroyed
the development. So, it is clear that the development cannot do on cost of environment
degradation. Some common issues are discussed below which are facing G20 and
all over the world.

1. Global Warming From Fossil Fuels

As of May 2023, CO2 PPM (parts per million) is at 420.00 and the global
temperature rise is 1.15C compared to pre-industrial levels. The last time carbon
dioxide levels on our planet were as high as today was more than 4 million years
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ago. Increased emissions of greenhouse gases have led to a rapid and steady increase
in global temperatures, which in turn is causing catastrophic events all over the world
– from Australia and the US experiencing some of the most devastating bushfire
seasons ever recorded, locusts swarming across parts of Africa, the Middle East and
Asia, decimating crops, and a heat wave in Antarctica that saw temperatures rise
above 20C for the first time. Scientists are constantly warning that the planet has
crossed a series of tipping points that could have catastrophic consequences, such
as advancing permafrost melt in Arctic regions, the Greenland ice sheet melting at
an unprecedented rate, accelerating sixth mass extinction, and
increasing deforestation in the Amazon rainforest, just to name a few. The climate
crisis is causing tropical storms and other weather events such as hurricanes, heat
waves and flooding to be more intense and frequent than seen before.

2. Poor Governance

According to economists the climate crisis is a result of multiple market
failures. Economists and environmentalists have urged policymakers for years to
increase the price of activities that emit greenhouse gases (one of our biggest
environmental problems), the lack of which constitutes the largest market failure,
for example through carbon taxes, which will stimulate innovations in low-carbon
technologies. To cut emissions quickly and effectively enough, governments must
not only massively increase funding for green innovation to bring down the costs of
low-carbon energy sources, but they also need to adopt a range of other policies that
address each of the other market failures. A national carbon tax is currently
implemented in 27 countries around the world, including various countries in the
EU, Canada, Singapore, Japan, Ukraine and Argentina. However, according to
the 2019 OECD Tax Energy Use report, current tax structures are not adequately
aligned with the pollution profile of energy sources.

3. Food Waste

A third of the food intended for human consumption – around 1.3 billion
tons – is wasted or lost. This is enough to feed 3 billion people. Food waste and loss
account for a third of greenhouse gas emissions annually, if it was a country, food
waste would be the third highest emitter of greenhouse gases, behind China and the
US. Food waste and loss occurs at different stages in developing and developed
countries; in developing countries, 40% of food waste occurs at the post-harvest and
processing levels, while in developed countries, 40% of food waste occurs at the
retail and consumer levels. At the retail level, a shocking amount of food is wasted
because of aesthetic reasons; in fact, in the US, more than 50% of all produce thrown
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away in the US is done so because it is deemed to be “too ugly” to be sold to
consumers- this amounts to about 60 million tons of fruits and vegetables. This
leads to food insecurity, another one of the biggest environmental problems on the
list.

4. Biodiversity Loss

The past 50 years have seen a rapid growth of human consumption,
population, global trade and urbanization, resulting in humanity using more of the
Earth’s resources than it can replenish naturally. A recent WWF report found that
the population sizes of mammals, fish, birds, reptiles and amphibians have
experienced a decline of an average of 68% between 1970 and 2016. The report
attributes this biodiversity loss to a variety of factors, but mainly land-use change,
particularly the conversion of habitats, like forests, grasslands and mangroves, into
agricultural systems. Animals such as pangolins, sharks and seahorses are significantly
affected by the illegal wildlife trade, and pangolins are critically endangered because
of it. More broadly, a recent analysis has found that the sixth mass extinction of
wildlife on Earth is accelerating. More than 500 species of land animals are on the
brink of extinction and are likely to be lost within 20 years; the same number was
lost over the whole of the last century. The scientists say that without the human
destruction of nature, this rate of loss would have taken thousands of years. 

5. Plastic Pollution

In 1950, the world produced more than 2 million tons of plastic per year. By
2015, this annual production swelled to 419 million tons and exacerbating plastic
waste in the environment. A report by science journal, Nature, determined that
currently, roughly 14 million tons of plastic make their way into the oceans every
year, harming wildlife habitats and the animals that live in them. The research found
that if no action is taken, the plastic crisis will grow to 29 million metric tons per
year by 2040. If we include micro-plastics into this, the cumulative amount of plastic
in the ocean could reach 600 million tons by 2040. Shockingly, National Geographic
found that 91% of all plastic that has ever been made is not recycled, representing
not only one of the biggest environmental problems of our lifetime, but another
massive market failure. Considering that plastic takes 400 years to decompose, it
will be many generations until it ceases to exist. There’s no telling what the irreversible
effects of plastic pollution will have on the environment in the long run. 

6. Deforestation

Every hour, forests the size of 300 football fields are cut down. By the year
2030, the planet might have only 10% of its forests; if deforestation isn’t stopped,
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they could all be gone in less than 100 years. The three countries experiencing the
highest levels of deforestation are Brazil, the Democratic Republic of Congo and
Indonesia. The Amazon, the world’s largest rainforest – spanning 6.9 million square
kilometers (2.72 million square miles) and covering around 40% of the South
American continent – is also one of the most biologically diverse ecosystems and is
home to about three million species of plants and animals. Despite efforts to protect
forest land, legal deforestation is still rampant, and about a third of global tropical
deforestation occurs in Brazil’s Amazon forest, amounting to 1.5 million hectares
each year. 

7. Air Pollution 

One of the biggest  environmental problems today is outdoor air
pollution. Data from the World Health Organization (WHO) shows that an estimated
4.2 to 7 million people die from air pollution worldwide every year and that nine out
of 10 people breathe air that contains high levels of pollutants. In Africa, 258,000
people died as a result of outdoor air pollution in 2017, up from 164,000 in 1990,
according to UNICEF. A cause of air pollution mostly comes from industrial sources
and motor vehicles, as well as emissions from burning biomass and poor air quality
due to dust storms. In Europe, a recent report from the EU’s environment agency
showed that air pollution contributed to 400 000 annual deaths in the EU in 2012
(the last year for which data was available). 

8. Melting Ice Caps and Sea Level Rise

The climate crisis is warming the Arctic more than twice as fast as anywhere
else on the planet. Today, sea levels are rising more than twice as quickly as they did
for most of the 20th century as a result of increasing temperatures on Earth. Seas are
now raising an average of 3.2 mm per year globally and they will continue to grow
up to about 0.7 meters by the end of this century. In the Arctic, the Greenland Ice
Sheet poses the greatest risk for sea levels because melting land ice is the main
cause of rising sea levels.

9. Ocean Acidification

Global temperature rise has not only affected the surface, but it is the main
cause of ocean acidification. Our oceans absorb about 30% of carbon dioxide that is
released into the Earth’s atmosphere. As higher concentrations of carbon emissions
are released thanks to human activities such as burning fossil fuels as well as effects
of global climate change such as increased rates of wildfires, so do the amount of
carbon dioxide that is absorbed back into the sea. The smallest change in the pH
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scale can have a significant impact on the acidity of the ocean. Ocean acidification
has devastating impacts on marine ecosystems and species, its food webs, and
provokes irreversible changes in habitat quality. Once pH levels reach too low, marine
organisms such as oysters, their shells and skeleton could even start to dissolve. 

10. Food and Water Insecurity

Rising temperatures and unsustainable farming practices has resulted in the
increasing threat of water and food insecurity and taking the mantle as one of the
biggest environmental problems today. Globally, more than tons of top-soil is eroded
every year at a rate 100 times faster than it can naturally be replenished. Laden with
biocides and fertilizer, the soil ends up in waterways where it contaminates drinking
water and protected areas downstream. Furthermore, exposed and lifeless soil is
more vulnerable to wind and water erosion due to lack of root and mycelium systems
that hold it together. A key contributor to soil erosion is over-tilling: although it
increases productivity in the short-term by mixing in surface nutrients (e.g. fertilizer),
tilling is physically destructive to the soil’s structure and in the long-term leads
to soil compaction, loss of fertility and surface crust formation that worsens topsoil
erosion.

11. Fast Fashion and Textile Waste

The global demand for fashion and clothing has risen at an unprecedented
rate that the fashion industry now accounts for 10% of global carbon emissions,
becoming one of the biggest environmental problems of our time. Fashion alone
produces more greenhouse gas emissions than both the aviation and shipping sectors
combined, and nearly 20% of global wastewater, or around 93 billion cubic meters
from textile dyeing, according to the UN Environment Program.

We can secure our economic progress and infrastructure development
followed by sustainable development.

SUSTAINABLE DEVELOPMENT

Sustainable Development is the development that meets the needs of the
present generation without compromising with the needs of future generations. This
definition was put forward by the Brundtland Commission in its report “Our Common
Future” in 1987. It calls for a concerted effort to build an inclusive, sustainable, and
resilient ecosystem for the people and the planet. The main features of sustainable
development include-

• Increase in per capita income
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• Judicious use of natural resources

• Preserving the resources for future generations

As an affirmative action towards tackling the global environmental crisis
that involves global warming, climate change, and ozone layer depletion, the United
Nations adopted 17 Sustainable Development Goals (SDG) and 169 targets as part
of the United Nations 2030 Agenda. The 17 Sustainable Development Goals are-

• End poverty in all its forms everywhere.

• End hunger, achieve food security and improved nutrition, and promote
sustainable agriculture.

• Ensure healthy lives and promote well-being for all at all ages.

• Ensure inclusive and equitable quality education, and promote lifelong
learning opportunities for all.

• Achieve gender equality and empower all women and girls.

• Ensure availability and sustainable management of water and sanitation for
all.

• Ensure access to affordable, reliable, sustainable, and modern energy for all.

• Promote sustained, inclusive, and sustainable economic growth, full and
productive employment, and decent work for all.

• Build resilient  infrast ructure,  promote inclusive and sustainable
industrialization, and foster innovation.

• Reduce inequality within, and among, countries.

• Make cities and human settlements inclusive, safe, resilient, and sustainable.

• Ensure sustainable consumption and production patterns.

• Take urgent action to combat climate change and its impacts.

• Conserve and sustainably use the oceans, seas, and marine resources for
sustainable development.

• Protect, restore, and promote sustainable use of terrestrial ecosystems,
sustainably manage forests, combat desertification, halt and reverse land
degradation, and halt biodiversity loss.



212

Climate Change and the G-20: Opportunities and Challenges - ISBN: 978-93-93248-56-5

• Promote peaceful and inclusive societies for sustainable development, provide
access to justice for all, and build effective, accountable, and inclusive
institutions at all levels.

• Strengthen the means of implementation and revitalize the global partnership
for sustainable development.

NITI (National Institution for Transforming India) Aayog, the newly-formed
commission that replaced the 65-year old Planning Commission in India, is entrusted
with the task of coordinating SDGs in India. States are also advised to undertake
similar mapping, including visioning, planning, budgeting, and developing
implementation & monitoring systems for the state-sponsored schemes that are being
implemented to fulfill the SDGs. In addition to that, the Ministry of Statistics &
Program Implementation is engaged in the process of building key indicators to
monitor the implementation of SDGs. Since 2015 (when the United Nations, along
with other countries, adopted the SDGs) the Indian government has launched several
flagship programs that are at the heart of SDGs. Some of these include Swachchh
Bharat Mission, Skill India, Make in India, Digital India, etc.

SDGs are guiding principles for G20 and all over the world for ensure
environment health and healthy human lives. Environment related issues are major
agenda of G20 alliance. G20 countries also trying to solve the problems related to
environmental problems. It is hope so that the agenda will be broadly discussed in
the chairmanship of India also.

CONCLUSION

G20 is most reliable and representative alliance of world countries to discuss
all type global issues. The goodness of human societies should be of any representative
alliance of countries rather than ensure their personal benefits. It is ever expected to
G20 nations that they will form a general agreement to follows and implement the
SDGs in the welfare of human civilization. Economic and infrastructure development
only may be beneficial for all humans if they follow the guideline to ensure
environment protection. The development on the cost of environment degradation
never would be in the favor of mass.
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Climate change is one of the great challenges of 21st century. The
consequences of climate change on exposed biological subjects as well as on
vulnerable societies are a concern for the entire scientific community. Rising
temperatures, heat waves, floods, hurricanes, droughts, fires, loss of forest and
glaciers, along with disappearance of rivers and desertification can directly and
indirectly cause human pathologies that are physical and mental. Climate change is
negatively affecting the mental health and emotional wellbeing of people around the
world. Researches shows that there is a clear relationship between increased
temperatures and number of suicides, severe distress, depression, PTSD and many
more psychological problems. People who meet criteria for mental illness are more
vulnerable to the effects of climate change on physical as well as mental health. The
climate crisis threatens to disrupt the provision of care for people with a mental
illness diagnosis. Climate change exacerbates mental distress, particularly among
young people, even for individuals who are not directly affected (e.g. ‘eco-anxiety’).

INTRODUCTION

Climate is commonly defined as the weather averaged over a long period. In
other words, it is the long-term weather pattern in a region, typically averaged over
30 years. More rigorously, it is the mean and variability of meteorological variables
over a time spanning from months to millions of years. Some of the meteorological
variables that are commonly measured are temperature, humidity, atmospheric
pressure, wind, and precipitation. In a broader sense, climate is the state of the
components of the climate system, including the atmosphere, hydrosphere,
cryosphere, lithosphere and biosphere and the interactions between them. Sometimes
we used the word ‘climate’ and ‘weather’ interchangeably but the difference between
climate and weather is usefully summarized by the popular phrase “Climate is what
you expect, and weather is what you get.”

Over historical time span, there are a number of nearly constant variables
that determine climate, including latitude, longitude, terrain, altitude, land use and
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nearby water bodies , proportion of land to water, and proximity to oceans and
mountains. All of these variables change only over periods of millions of years due
to processes such as plate tectonics. Other climate determinants are more dynamic
in nature. The variables which determine climates are numerous and the interactions
complex, but there is general agreement that the broad outlines are understood, at
least insofar as the determinants of historical climate change are concerned.

Climate change refers to long-term fluctuations in temperature and weather
patterns. Variations in the solar cycle are generally responsible for such fluctuations.
But, since the 1800s human activities such as burning of fossil fuels and coal have
been the drivers for such changes. (1) When fossil fuels are burned, it causes
combustion which increases the heat and light leading to rise in the temperature of
the earth, also known as Greenhouse effect. For E.g.: Deforestation is one of the
major reasons for increased emission of Carbon-Dioxide, Garbage landfills are
primary source for methane emissions and if we look around the waste production
has tremendously increased over the years. Also, Industrialization, fuel- based
transportation and rampant construction are other major contributors for increased
greenhouse gas emissions.

Greenhouse gas concentrations are at their highest levels in 2 million years.
Emissions are continuing to rise. As a result, the Earth is presently around 1.1 degrees
Celsius warmer than it was in the late 1800s. The most recent decade (2011-2020)
has been the warmest on record. It is perceived that climate change mainly entails
higher temperatures. However, the temperature rise is merely the beginning of the
narrative. As everything is interconnected in the ecosystem, thus, shifts in one aspect
will equally impact others. Research has shown that, if the global average surface
temperatures rise between 1.5-2 degrees, then world’s wealthiest countries will
experience fewer changes in their local climate as well as crop yields due to well-
built information systems in place whereas low income or less developed countries
will suffer more in terms of food security and food safety due to climate change and
lesser resilient crop infrastructure.

Warmer temperatures over time are changing weather patterns and disrupting
the usual balance of nature, posing many risks to   human beings and all   other forms
of life on earth. Nearly all land areas are seeing more hot days and heat waves; 2021
was one of the hottest years on record. Higher temperatures increase heat-related
illnesses and can make it more difficult to work and move around. Wildfires start
more easily and spread more rapidly when conditions are hotter. The consequences
of climate change now include:
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• Intense Droughts

• Water Scarcity

• Severe Fires

• Rising Sea Levels

• Flooding

• Melting Polar Ice

• Catastrophic Storms

• Declining Biodiversity

• Loss Of Species

• Not Enough Food

• Poverty And Displacement

• More Health Risks and many more

Climate change is the single biggest health threat facing humanity. Climate
impacts are already harming health, through air pollution, disease, extreme weather
events, forced displacement, and increased hunger and poor nutrition in places where
people cannot grow or find sufficient food. Every year, environmental factors take
the lives of around 13 million people. Changing weather patterns are expanding
diseases, and extreme weather events increase deaths and make it difficult for health
care systems to keep up. Climate change does not only affect people physically but
also gives a pressure on their mental health.

Mental Health impacts of climate change are significant sources of stress for
individuals and communities. The social and mental health consequences of extreme
and slow-moving weather events are well documented, ranging from minimal stress
and distress symptoms to clinical disorder, including depression, anxiety, post-
traumatic stress, and suicidal thoughts (Arnberg et al., 2013; Fullerton et al., 2013;
North et al., 2004). High risk coping behavior, such as alcohol use, has been associated
with climate related weather events (Flory et al. 2009; Rohrbach et al., 2009). Intimate
partner violence may increase as well, with women being particularly affected
(Harville et al., 2011; Fisher, 2010). Suicidal thoughts and behavior have been shown
to increase following extreme weather events (Kessler et al., 2008; Larrance et al.,
2007). In addition, population displacement and migrations, breakdown of community
infrastructure, food scarcity, loss of employment, and poor sense of social support
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and connectedness have serious consequences for mental health (Chan et al., 2015;
Benight et al.1999; Ursano et al., 2014).

The threat of climate change can be a significant psychological and emotional
stressor. Individuals and communities are affected both by direct experience of local
events attributed to climate change, and by exposure to information regarding climate
change and its effects (Leiserowitz et al., 2013; Reser et al., 2014). Communication
and media messages about climate change can affect perceptions of physical and
societal risks and projected consequences that may subsequently affect the public’s
understanding, mental health, climate and change-related behaviors (Schmidt et al.,
2013; O’Neill and Nicholson-Cole, 2009). Climate change is experienced by some
as a distant phenomenon without tangible impact on themselves or their loved ones
and, for others, climate change may be seen as so powerful and overwhelming, the
response is denial and avoidance (Smith & Joffe, 2013). A lack of understanding
regarding climate change and its implications for human health can result in behaviors
marked by passivity and continuation of actions that worsen climate change (Koh,
2016). The perception of risk regarding climate change, belief in the ability to effect
change, and the etiology attributed to extreme weather events are important factors
impacting the decisions people make regarding climate change related behaviors
(Spence et al., 2012).

Various populations are particularly vulnerable to the mental health effects
of climate change and warrant special consideration. Among those at increased risk
are children, elderly, the chronically ill including those with mental illnesses and
mobility impairments, and women especially pregnant and post-partum women
(Norris et al., 2002; Rahman, 2013; La Greca et al., 1996; Xiong et al., 2010; Bei et
al., 2013; Somasundaram & van de Put, 2006). Those from lower socio-economic
status, including many minority populations and as well as migrants, refugees and
the homeless, are also disproportionately impacted by climate change as a result of
disparities in infrastructure, health resources, and social and economic mobility (Berry
et al., 2010; Ramin et al., 2009; Fritze et al., 2008; Rhodes et al., 2010). These
populations are at increased risk of developing psychiatric and psychological
symptoms. Those working as first responders to climate-related natural disasters
also experience significantly higher rates of adverse psychological effects (Benedek
et al., 2007; Alexander & Klein, 2009). Individuals with pre-existing mental illness
may be particularly vulnerable due to cognitive impairment associated with many
psychiatric disorders as well as reduced motivation that may negatively impact self-
care under stress (Berry et al., 2010; Sullivan et al., 2013). The effects of climate
changes on mental health and well-being are not isolated but interact with other
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social and environmental stressors. The added burden of higher incidences of poverty,
poor community infrastructure, sub-standard housing or homelessness, and
coincidence of substance abuse all contribute to amplifying the risks for the mentally
ill. Individuals taking psychotropic medications may experience diminished heat
regulation and impaired fluid homeostasis, resulting in adverse medical events
(Martin-Latry et al., 2007; Berko et al., 2014). Severe weather events can damage
community support systems and the infrastructure that patients rely upon, leaving
those most vulnerable even more isolated and alone, further diminishing their ability
to cope (Galea et al., 2008).

The 2022 Intergovernmental Panel on Climate Change (IPCC) also stated
that there is a very high confidence that climate change has adversely affected mental
health. With mental health problems holding back millions of people every day, it’s
crucial we understand how climate change might affect our mental health.

EXTREME WEATHER EVENTS AND MENTAL HEALTH

Climate change is leading to more frequent and extreme weather events such
as floods and storms. People living through these can be exposed to potentially
traumatic events such as witnessing serious injury or death. As a result, many people
will experience higher levels of psychological distress and a minority may develop
more serious mental health problems, such as post-traumatic stress disorder (PTSD),
depression, or substance use disorders. Extreme weather events can also have impacts
on some of the social and economic determinants of mental health by leading to
unemployment, homelessness, or food and water insecurity. This can, in turn, also
detrimentally affect mental health.

TRACKING THE HEALTH EFFECTS OF CLIMATE CHANGE AROUND
THE WORLD

Heat and mental health

Climate change is causing temperatures around the world to rise, which can
have a variety of detrimental impacts on mental health. For example, hospitalizations
for psychiatric disorders and emergency psychiatric visits tend to increase during
heat waves. Rates of suicides have also been shown to be higher during heat waves
and are expected to increase with rising temperatures, although evidence on the link
between heat and suicide remains mixed.

Heat can also disrupt sleep, and poor sleep can worsen mental health problems.
One very large study that analyzed ten billion sleep observations found that warming
nights are eroding human sleep globally and unequally, with this effect being three
times larger for residents of lower- income countries.
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Air pollution and mental health

Climate change and increasing temperatures have been shown to increase
levels of allergens and pollutants present in the air, leading to worsened air quality.
Emerging evidence suggests that poor air quality can negatively impact mental health,
in particular depression and anxiety. One large study among all people aged over 65
years enrolled in Medicare in the US showed that short-term exposure to pollutants
(PM2.5 and NO2) was associated with higher risk of acute hospital admission for
psychiatric disorders.

Similarly, higher levels of air pollution have been linked with increased mental
health service use among people living with psychotic or mood disorders in the UK.
Exposure to air pollution during childhood and adolescence has also been shown to
be associated with the development of mental health problems as young people
transition into adulthood. It’s suggested that this is due to air pollution impairing the
normal development of the central nervous system.

Infectious disease and mental health

Climate change is a major factor in the emergence of infectious diseases in
new parts of the world, such as malaria, dengue, and zika. The survival, reproduction,
abundance and distribution of pathogens, vectors and hosts can be influenced by the
changes associated with global heating.

A failure to slow global warming is providing many deadly diseases with the
opportunity to expand their reach, putting the health of millions of people at risk.
Physical and mental health is intrinsically intertwined. Being exposed to higher rates
of infectious diseases can have significant detrimental impacts on mental health due
to being hospitalized or living with the long-term consequences of severe infection.
People living with certain conditions, such as neglected tropical diseases, can also
face stigma and discrimination.

Climate anxiety and other emerging psychological reactions due to climate
change

As well as direct exposure to climate hazards, a growing number of people
report psychological reactions related to confronting the prospect of climate change.
There is not a clinical diagnosis for these experiences, but there have been several
attempts to capture them with new terms. These include (among others):

Solastalgia – the inability of finding solace in a familiar landscape due to
environmental degradation
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Ecological grief – the sense of loss emerging from experiencing
environmental degradation

Climate anxiety – a feeling of anxiety in the face of climate change

One large study of 10,000 children and young people in 10 countries found
that 45% of respondents said their feelings about climate change negatively impacted
their daily functioning. Another study found that negative, climate-related emotions
were associated with more symptoms of insomnia and poor mental health. Some
argue that these represent adaptive and constructive psychological reactions to climate
change, and that we should not pathologise them. There is emerging evidence that
higher levels of climate anxiety can be, in some cases, linked to higher levels of pro-
environmental behaviours.

Who is most at risk on the mental health impacts due to climate change?

Although climate change is a global phenomenon, its impacts are felt
unequally across the world. The same is true for the effects of climate change on
mental health, with communities and groups of people that are less able to adapt to
climate change more likely to experience the brunt of its mental health consequences.

North America, and Australia, many of the places that are most vulnerable to
climate change are in low- and middle-income settings. These communities are often
most at risk to climate change exposures such as droughts and with fewer resources
to adapt to them. One study conducted among Ethiopian pastoralists found that water
insecurity contributed to extreme worry and fatigue.

Another small study in Tuvalu, a small island developing state in the Pacific
Ocean highly vulnerable to climate change, found that a high proportion of
respondents experienced psychological distress in relation to climate change stressors
to a degree that caused impairment in one or more areas of daily life.

Indigenous communities can be particularly connected and dependent on the
natural environment surrounding them, putting them at a higher risk of experiencing
poor mental health due to climate change. These communities also possess important
forms of local knowledge and expertise that can contribute to their resilience and
inform climate change responses in other areas of the world.

LAND BODY ECOLOGIES

Land Body Ecologies (LBE) is a global trans disciplinary network exploring
solastalgia, a concept that sheds light on mental distress specifically caused by
environmental change. They bring together land-dependent and indigenous
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communities at the forefront of today’s environmental crisis and land rights issues,
and connect collaborators in a range of fields – from human rights, medicine or
psychology to arts, design, sociology and ecology – across a network located in
Finland, India, Kenya, Thailand, Uganda and the UK.

Other groups considered to be particularly at risk of experiencing poor mental
health due to climate change include:

• young people

• women

• older adults

• people experiencing homelessness

• people living with severe mental and physical health problems

How can we prevent and manage the impacts of climate change on mental
health?

To avoid the worst impacts of climate change on health we must transition
away from our dependence on fossil fuels towards clean, renewable energy, stop
deforestation and restore our natural habitats. Different forms of climate change
mitigation strategies can have multiple co- benefits with mental health. Shifting to
more active modes of transport where possible, such as cycling or walking, can have
positive impacts on mental health given the link between physical activity and mental
health. Similarly, increasing access to green spaces can also have positive mental
health impacts. Research has shown that being in a green space such as a forest or a
park, even if just for 15 minutes, can immediately and momentarily improve mood
and reduce feelings of anxiety for young people.

Even if we reduce emissions and meet global targets of zero emissions by
2050, many of the impacts of global warming are now irreversible. So, to protect the
health of populations into the future it is essential that we also adapt to ongoing
climate change.

Multiple effective evidence-based interventions for different mental health
disorders exist. Some have been tested in settings that may be particularly relevant
to climate change, such as disasters or with migrant and refugee populations. However,
more research is needed on how to intervene as early as possible to promote mental
health and prevent and manage mental health problems in the context of climate
change.
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Many NGO’s work envisions a world where catastrophic climate breakdown
is averted in a way that allows human health to flourish. This includes a future in
which no one is held back by mental health problems in the context of climate change.
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Climate change is one of the most significant challenges facing the world
today and its economic impacts are felt across various sectors, industries, and
countries. The G-20 countries, which represent the world’s largest economies, are
particularly vulnerable to the economic risks and opportunities of climate change.
This paper examines the economic risks and opportunities of climate change for the
G-20 countries. The economic risks associated with climate change include physical
risks, transition risks, liability risks, and financial risks. The opportunities presented
by the transition to a low-carbon economy include job creation, innovation, cost
savings, and improved public health. Governments and businesses must take action
to mitigate the economic risks of climate change and capitalize on the opportunities
presented by the transition to a low-carbon economy. The G-20 countries must work
together to create a more sustainable and resilient future.

1. INTRODUCTION

Climate change is a global problem that has significant economic implications
for countries around the world. The G-20 countries, which include the world’s largest
economies, are particularly vulnerable to these  impacts. This  paper  will examine
the economic risks and opportunities of climate change for the G-20 countries.

Climate change is one of the most significant challenges facing the world
today, and its economic impacts are felt across various sectors, industries, and
countries. The G-20 countries, which represent the world’s largest economies, are
particularly vulnerable to the economic risks and opportunities of climate change.
As the global population continues to grow,  and  greenhouse  gas  emissions continue
to rise, the economic impacts of climate change will become more severe.

This paper will explore the economic risks and opportunities of climate change
for the G-20 countries. The paper will begin by outlining the potential economic
risks associated with climate change, including physical risks, transition risks, liability
risks, and financial risks. It will then discuss the opportunities presented by the
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transition to a low-carbon economy, including job creation, innovation, cost savings,
and improved public health.

The paper will conclude by emphasizing the need for governments and
businesses to take action to mitigate the economic risks of climate change and
capitalize on the opportunities presented by the transition to  a  low-carbon economy.
The G-20 countries have a critical role to play in addressing the economic impacts
of climate change, and they must work together to create  a  more sustainable and
resilient future.

2. ECONOMIC RISKS

The economic risks of climate change for G-20 countries are significant and
varied. They include:

1. Physical Risks: These risks arise from the direct impacts of climate change,
such as extreme weather events, sea-level  rise,  and droughts.  These  events
can damage infrastructure, reduce productivity, and increase the cost of goods
and services.

2. Transition Risks: These risks arise from the transition to a low-carbon
economy. As countries reduce their greenhouse gas emissions, there will be
winners and losers. Companies that rely on fossil fuels will be negatively
impacted, while those that invest in renewable energy will benefit.

3. Liability Risks: These risks arise from the legal  liability  associated  with
climate change. For example, companies may be held responsible for the
damages caused by their emissions.

4. Financial Risks: These risks arise from the potential for stranded assets, as
companies that rely on fossil fuels become obsolete. This could  lead  to
financial instability and market disruptions.

3. OPPORTUNITIES

While there are significant economic risks associated with climate change,
there are also opportunities for the G-20 countries. These opportunities include:

1. Job Creation: The transition to a low-carbon economy will create new
jobs in sectors such as renewable energy, energy efficiency, and sustainable
agriculture.

2. Innovation: The need to reduce greenhouse gas emissions will drive
innovation in new technologies and processes, creating opportunities for companies
that can develop and commercialize these innovations.
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3. Cost Savings: Investing in energy efficiency and renewable energy can
reduce costs for households and businesses, providing economic benefits.

4. Improved Public Health: Reducing greenhouse gas emissions can also
lead to improvements in public health, as air pollution is a significant contributor to
respiratory illness.

5.  Policy Responses: Economic risks and opportunities of climate change
require policy responses that are both effective and equitable.Carbon pricing, through
taxes or emissions trading schemes, can provide a financial incentive for companies
to reduce their greenhouse gas emissions.

6. Renewable Energy Incentives: Government incentives for renewable
energy, such as subsidies or feed-in tariffs, can encourage investment in renewable
energy projects.

7. Energy Efficiency Standards: Energy efficiency standards for buildings
and appliances can reduce energy demand and lower costs for consumers.

8. Green infrastructure investment: Investment  in  green  infrastructure,
such as public transportation and renewable energy infrastructure, can create jobs
and stimulate economic growth.

9. Case Studies: Including case studies of specific G-20 countries could
help illustrate the economic risks and opportunities of climate change in practice.
For example, examining the impact of sea-level rise on coastal infrastructure in a
country like Indonesia, or the economic benefits of renewable energy investment in
Germany.

10. Equity Considerations: Climate change is likely to  have a
disproportionate impact on vulnerable populations, including low-income
communities and Indigenous people. An analysis of the economic risks and
opportunities of climate change should consider equity considerations and ways to
ensure that the benefits of the transition to a low-carbon economy are shared fairly.

11. International Co-operation: Climate change is a global problem that
requires international cooperation to address. The G-20 countries have an important
role to play in global climate governance, and the economic impacts of climate
change must be considered in the context of international cooperation and
coordination.

12. Business Responses: Businesses also have a critical role to play in
addressing the economic risks and opportunities of climate  change.  An analysis of
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the economic impacts of climate change could include an examination of business
responses, such as corporate social responsibility initiatives, green procurement
policies, and investments in renewable energy.

13. Public Opinion: Public opinion is an important factor in shaping policy
responses to climate change. An analysis of the economic impacts of climate change
could include a discussion of public attitudes towards climate change and their
potential impact on policy responses.

14. Agriculture and Food  Security:  Climate change can have significant
impacts on agriculture and food security. An analysis of the economic impacts  of
climate change for G-20 economies should consider the potential effects on food
production, prices, and trade, as well as the economic opportunities associated with
climate-smart agriculture and sustainable food systems.

15. Health Impacts: Climate change can also have significant impacts on
human health, including through the spread of disease, heat-related illnesses, and
mental health impacts. An analysis of the economic impacts of climate change for
G-20 economies should consider the potential costs associated with these health
impacts, as well as the economic benefits associated with investing in public health
measures to mitigate these risks.

16. Energy Transition and Resource Extraction: The transition to a low-
carbon economy will require significant changes to the energy mix of G-20 economies,
including a  shift away from fossil fuels towards renewable energy. An analysis of
the economic impacts of climate change for G-20  economies  should consider the
potential costs and benefits associated with this transition, including the impacts on
resource extraction industries and their workers.

17. International Trade and  Competitiveness:  Climate change and the
transition to a low-carbon economy can have significant implications for international
trade and competitiveness. An analysis of the economic  impacts of climate change
for G-20 economies should consider the potential impacts on trade  flows, the
competitiveness of different  industries, and the potential for cooperation or conflict
between countries.

18. Financing The Transition: The transition to a low-carbon  economy
will require significant investments in new technologies and infrastructure. An
analysis of the economic impacts of climate change for G-20 economies should
consider the potential financing mechanisms available to support this transition,
including public and private investment, international climate finance, and carbon
pricing mechanisms.
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By considering these additional factors, a comprehensive analysis of the
economic impacts of climate change for G-20 economies can provide a more nuanced
and complete understanding of the risks  and  opportunities  associated with this
global challenge.

The economic impacts of climate change for G-20 economies are significant
and wide-ranging, with risks and opportunities for both developed and developing
countries. This paper has reviewed the existing literature on this  topic  and identified
several key findings:

1. Economic Risks: Climate change poses significant economic risks for G-
20 economies, including damage to infrastructure and property, disruptions to supply
chains and trade, and increased costs associated with extreme weather events and
sea level rise. These risks are likely to have the greatest impact on developing
countries, which are often the most vulnerable to climate-related impacts.

2. Economic Opportunities: While climate change presents significant
economic risks, it also offers opportunities for G-20 economies to transition to a
low-carbon economy and take advantage of new  markets and industries. This includes
investments in renewable energy, energy efficiency, and sustainable infrastructure,
which can create new jobs and spur economic growth.

3. Policy Responses: G-20 countries have implemented a range of policy
responses to address the economic impacts of climate  change,  including carbon
pricing mechanisms, renewable energy subsidies, and regulations on emissions.
However, the effectiveness of these policies varies depending on a range of factors,
including policy design, political will, and technological readiness.

4. Need for International  Co-operation:  Climate change is a global
challenge that requires international co-operation to effectively address. G-20
countries have a key role to play in driving international action on climate change,
including through participation in the United Nations Framework Convention on
Climate Change and other multilateral climate agreements.

5. Knowledge Gaps: Despite significant research on the economic impacts
of climate change for G-20 economies, there are still significant knowledge gaps in
understanding the complex interactions between climate change and the economy.
Future research is needed to better understand the effectiveness of different policy
responses, the role of innovation and technology, and the implications of climate
change for international development and global economic governance.
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Overall, this paper highlights  the need for continued research and  action on
the economic impacts of climate change for G-20 economies. By understanding the
risks and opportunities presented by climate change, policymakers can develop
effective strategies to mitigate risks and capitalize on opportunities, while working
towards a more sustainable and resilient future for all.

4. FUTURE SCOPUS

The future of research on the economic impacts of climate change for G-20
economies will likely continue to focus on identifying and evaluating effective policy
responses to mitigate the risks and capitalize on the opportunities presented by this
global challenge. Here are some potential future directions for research in this area:

1. Integration of Climate Change and Economic  Models: To better
understand the complex interactions between climate change and the economy, future
research may explore the integration of climate change and economic models. This
could involve the development of new integrated models that incorporate both
economic and climate data, or the adaptation of existing  models  to include climate
change scenarios.

2. Assessing the Effectiveness of  Policy  Responses:  As G-20 countries
continue to implement policies to address  climate  change,  future  research may
focus on evaluating the effectiveness of these responses in mitigating economic
risks and capitalizing on opportunities. This could involve assessing the economic
impacts of specific policies, such as carbon pricing or renewable energy subsidies,
and identifying best practices for policy design and implementation.

3. The Role of Innovation and Technology: Innovation and technological
advancements will play a critical role in the transition to a  low-carbon economy.
Future research may explore the potential economic impacts of different technological
solutions, such as carbon capture and storage, electric vehicles, or advanced renewable
energy systems. Additionally, research may explore the factors that drive or inhibit
technological innovation in the context of climate change.

4. Climate Change and International Development: Climate change is
likely to have significant impacts on developing countries, which are often the most
vulnerable to its effects. Future research may explore the economic impacts of climate
change on developing countries, and identify strategies for supporting economic
development while mitigating climate risks.

5. Implications  For Global  Economic  Governance: As G-20 countries
continue to address the economic impacts of climate change, future research  may
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explore the implications of these efforts for global economic governance. This could
involve analyzing the role of international organizations, such as the United Nations
Framework Convention on Climate Change, in shaping global economic policy in
the context of climate change.

Overall, the future of research on the economic impacts of climate change
for G-20 economies will likely continue to be interdisciplinary and collaborative,
bringing together insights from economics, climate science, political science, and
other fields to inform effective policy responses.

5. CONCLUSION

The economic impacts of climate change are significant and varied, and the
G-20 countries are particularly vulnerable. However, there are also  opportunities
for these countries to benefit from the transition to a low-carbon economy.
Governments and businesses must take action to mitigate the economic risks of
climate change and capitalize on these opportunities. This will require significant
investment in new technologies and processes, as well as policy changes to support
the transition to a low-carbon economy. The G-20 countries have a critical role to
play in addressing the economic impacts of climate change, and they must work
together to create a more sustainable and resilient future.
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“The best way to predict the future is to create it.” - Peter Drucker

The Group of Twenty (G20) is an international forum comprising 19 countries
and the European Union. These 19 countries are Argentina, Australia, Brazil, Canada,
China, Germany, France, India, Indonesia, Italy, Japan, the Republic of Korea,
Mexico, the Russian Federation, Saudi Arabia, South Africa, Turkey, the UK, and
the US. India holds the Presidency of the G20 from 1 December 2022 to 30 November
2023.

“The 18th Heads of State and Government Summit of the Group of 20 (G20)
will take place in September 2023 in New Delhi, India. Under the Indian Presidency,
the G20 in 2023 will focus on the theme, ‘One Earth, One Family, One Future’. The
theme affirms the value of human, animal, plant, and microorganisms and their
interconnectedness on planet Earth and in the wider universe”. (IISD September
2023)

The G20 brings together the world’s major economies to discuss and
coordinate on global economic issues. The G20 aims to promote global economic
stability, sustainable development, and inclusive growth. Its primary objectives are:

1. Economic Cooperation: The G20 seeks to enhance cooperation among
its member countries to address global economic challenges. This includes promoting
open trade, investment, and financial market stability, as well as coordinating
macroeconomic policies to achieve strong, sustainable, and balanced growth.

2. Financial Stability: The G20 focuses on strengthening the international
financial system to prevent future financial crises. It aims to improve financial
regulation and supervision, enhance transparency and accountability in financial
markets, and promote measures to mitigate systemic risks.

3. Development: The G20 recognizes the importance of inclusive and
sustainable development worldwide. It works to promote policies that support poverty
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reduction, job creation, and infrastructure investment in both advanced and developing
economies. Additionally, the G20 supports efforts to achieve the United Nations
Sustainable Development Goals (SDGs).

4. Global Governance: The G20 aims to enhance global governance by
fostering dialogue and cooperation among its member countries. It seeks to improve
the effectiveness and legitimacy of international institutions and promote a more
inclusive and representative global governance framework.

5. Addressing Global Challenges: The G20 recognizes the need to tackle
pressing global challenges that go beyond economic issues. These challenges include
climate change, energy security, food security, digitalization, health crises, and other
issues of common interest. The G20 strives to promote international cooperation
and develop policy responses to these challenges.

It is important to note that the specific focus areas and priorities of the G20
may vary from year to year, depending on the global economic and geopolitical
context. The G20 convenes annual summits where leaders discuss these objectives
and work towards consensus on key issues.

“The Indian Presidency will also spotlight Lifestyle for Environment (LiFE),
with an emphasis on environmentally sustainable and responsible choices at both
the individual lifestyle and the national development level, with the aim of achieving
a cleaner, greener, and bluer future. The Working Groups will focus on the following
tracks: agriculture, anti-corruption, culture, digital economy, disaster risk reduction,
development, education, employment, environment and climate sustainability, energy
transitions, health, trade and investment, and tourism”. (IISD September 2023)

The role of the G20 in promoting sustainable consumption and production
patterns is primarily centered around policy coordination, knowledge sharing, and
fostering international cooperation. Here are some key aspects of the G20’s role in
this context:

1. Policy Dialogue and Coordination: The G20 provides a platform for
member countries to engage in dialogue and share experiences on sustainable
consumption and production policies. This includes discussions on best practices,
policy frameworks, and regulatory approaches that can promote sustainability across
sectors.

2. Setting Agendas and Commitments: The G20 can set agendas and
promote commitments to address sustainable consumption and production patterns.
Through its declarations, communiqués, and action plans, the G20 encourages
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member countries to adopt and implement measures that contribute to sustainable
development goals, including those related to consumption and production.

3. Encouraging Resource Efficiency: The G20 aims to enhance resource
efficiency by promoting the sustainable use of resources, reducing waste, and
improving production processes. This includes efforts to develop and deploy cleaner
technologies, promote circular economy approaches, and encourage sustainable
supply chains.

4. Encouraging Green Finance and Investment: The G20 recognizes the
importance of financial resources in supporting sustainable consumption and
production. It encourages the mobilization of green finance and investment to support
sustainable projects and technologies, including initiatives related to renewable
energy, energy efficiency, and sustainable infrastructure.

5. Collaboration with International Organizations: The G20 collaborates
with international organizations, such as the United Nations, World Bank, and
International Monetary Fund, to promote sustainable consumption and production.
This collaboration involves sharing expertise, coordinating efforts, and aligning
policies to achieve common sustainability objectives.

6. Addressing Global Challenges: The G20 recognizes that sustainable
consumption and production patterns are closely linked to broader global challenges,
such as climate change, biodiversity loss, and social equity. By addressing these
challenges collectively, the G20 aims to contribute to the overall sustainability agenda
and create a positive impact on consumption and production patterns.

It’s important to note that while the G20 plays a significant role in promoting
sustainable consumption and production, the actual implementation of policies and
actions lies with individual member countries. The G20 provides a platform for
collaboration, knowledge exchange, and policy coordination, but it is up to the
participating countries to translate these efforts into concrete actions within their
own jurisdictions.
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INTRODUCTION

Over the course of the last century, global humanity has been experiencing
environmental pollution and climate change. Since the 1990s, global efforts to address
this challenge and reduce greenhouse gas emissions have focused on low greenhouse
gas from energy systems through greater shares of clean energy sources. Reducing
emissions of greenhouse gases, while retaining continued economic growth and
sustained social development, requires stepped-up endeavours in different sectors
over a long time span. On average, the energy sector contributes two-thirds of the
global greenhouse gas emissions, the largest source of which is from fossil-fuelled
power generation, transport and industry. This is the key rationale behind the call for
a cleaner and low greenhouse gas emission energy system, in particular, the power
system. Renewable energy, inter alia, has made, and will continue to make, significant
contributions on this front, due to its zero or near zero emissions of greenhouse
gases and reduction of other conventional pollutants. Besides contributing to climate
change mitigation, renewables also contribute to enhancing energy access and energy
security, both for rural and urban populations in off- and on-grid settings.

    In this context, the G20 Energy Sustainability Working Group has proposed
a G20 Voluntary Action Plan on Climate change , developed under India’s presidency
in 2023, for adoption by the G20 Energy Ministers at the Ministerial Meeting in
2022-23 Vasudhaiva Kutumbakam, which translates to “One Earth, One Family,
One Future,” is the theme of India’s G20 presidency. Under the leadership provided
by the G20 members, the goal is to unlock the potential of climate change through
developing and deploying it globally. The action plan, participated on a voluntary
and flexible basis, for the development of positive change. Like many countries
around the world, India is facing water security issues, and at the same time,
widespread flooding.
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India’s agricultural sector relies on the monsoon season. However, over the
last century, there have been more days with extremely heavy rains with longer dry
spells in between. This has heavily impacted India’s central belt running from western
Maharashtra State to the Bay of Bengal, which has seen extreme rainfall events
increase threefold over the last 70 years, but has also had a decrease in total annual
rainfall.

The Himalayas, a long-time protector against drought in India, are at risk,
too. A 2019 report predicted that by 2100, at least one-third of the glaciers in the
region will be gone. Glacial melting as a result of rising temperatures has also
exacerbated both flooding and drought, especially in agricultural mountain
communities that rely on seasonal snowmelt.

Flooding impacts India’s urban areas, too. This fall, torrential rain flooded
Bengaluru, known as India’s Silicon Valley, where it disrupted water supplies and
left many stranded in their homes. In some areas of the city, rapid urbanisation and a
lack of sustainable infrastructure is thought to have contributed to the flooding.

In 2005, 37 inches of rain hit Maharashtra state in under 24 hours, flooding
the city of Mumbai and killing almost 900 people. The heavy rain was traced back to
warming in the Arabian Sea, which is thought to have contributed to the moisture
surge. In the past decade, flooding attributed to extreme rain events resulted in losses
of approximately $3 billion each year.

Moreover,  geography has made the Maldives especially vulnerable to the
consequences of climate change. Being land scarce and low lying, the country is
exposed to the risks of intensifying weather events such as damage caused by
inundation, extreme winds, and flooding from storms.

With the melting of polar ice caps, the Maldives is also exposed to the risks
of sea-level rise. Future sea level is projected to rise within the range of 10 to 100
centimetres by the year 2100, which means the entire country could be submerged in
the worst-case scenario.

INTERNATIONAL COOPERATION AND CLIMATE CHANGE :

If the world continues to burn fossil fuels at current rates, earth average
temperatures  may rise to catastrophic levels. Climate change resulting from a world
3 to 8 degrees °C warmer than pre-industrial levels will cause changes in rainfall
patterns, the disappearance of glaciers, droughts, a rise in sea levels, the loss of
islands and coastal wetlands, as well as increased flooding. COVID-19, if not a
direct result of climate change, may have been caused by one of its main contributors
— deforestation.
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Although climate change will not affect all countries in the same manner, it
poses a security and existential threat to all. While some (island) countries may
disappear entirely, many others will lose a substantial portion of their territory and
large cities. Climate change will also likely exacerbate political instability, migration
crises, and intrastate warfare, in addition to increased military spending to repair or
rebuild existing infrastructure.

Because the effects of climate change cannot be attributed to each specific
country that causes greenhouse emissions, all countries are at the same time culprits
and victims of the problem, albeit to different degrees. If this is the case, international
cooperation should be the obvious pathway to address this collective problem.

However, international cooperation has so far obtained modest results, as
global temperatures and fossil fuel emissions continue to rise globally despite years
of negotiations aimed at reducing greenhouse gases.In tackling the climate crisis,
international cooperation should involve holding regular discussions with other
countries on issues bordering on climate change; to co-create and share knowledge
and technology, as well as develop best practices and build joint efforts. The problems
and needs of each partner country will be recognized through the bolstering of
partnerships with various actors and dialogue with experts, NGOs, research
organisations, companies, industries, local and national governments in the partner
country. Adequate and specific support can therefore be provided to countries in
creating decarbonization markets, developing new systems and actualizing adaptation
and mitigation. Through bilateral initiatives, international cooperation will hasten
climate action.

THE ROLE OF G20 IN ADDRESSING CLIMATE CHANGE

  Climate is a global common, and the task of reversing the worsening climate
change is a global responsibility.

 Multilateral forums like the Group of Twenty (G20) play a crucial role in
bolstering global collective action against climate change. The G20 gathers the world’s
most developed economies and emerging ones, which together account for more
than 80 percent of global GDP, 75 percent of international trade, and 60 percent of
global population. The G20 economies are responsible for about 75 to 80 percent of
global greenhouse gas emissions. All but one of the top 10 carbon-emitting countries
are G20 members.

At the same time, the G20 economies account for the largest share of global
wealth and therefore possess the financial wherewithal to spearhead the green
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transition required to limit the rise in global temperature to 1.5 degrees Celsius.
Moreover, the G20 countries are home to many of the world’s most significant carbon
sinks, such as the Brazilian Amazon Rainforest, the Steart Marshes in the United
Kingdom (UK), and the Sundarbans in India.At the G20 Joint Environment and
Climate Ministerial Meeting held in August 2022, the member countries
acknowledged the severity of the climate crisis and declared that three crucial issues
will be prioritised towards fulfilling the goals set by the Paris Agreement: a sustainable
global economic recovery; land-based and ocean-based climate action; and resource
mobilisation for environmental protection.

OPPORTUNITIES IN LEVERAGING G20 PLATFORM FOR CLIMATE
CHANGE

India took over the presidency of the G20 forum in December 2023. Prime
Minister Narendra Modi called it a “ huge opportunity for India” in his monthly
radio address, Mann Ki Baat. Modi had also strongly pitched for defending India’s
energy security at the G20 Summit held in Bali in November 2022.

Over the last few years, India has successfully augmented its renewable energy
resource base and is in a better position to utilise its experience to understand the
needs of other developing nations. With India taking over the presidency, the country
must give primacy to energy security while focusing on better governance, strategy
and calibrated measures to deal with climate risks. However, in order to achieve
concrete results, it is imperative for both developed and developing nations to
collaborate cohesively and implement large-scale structural reforms to augment their
renewable energy base. Developing countries should take up the task of regulating
and reorganising the power sector, whereas developed nations must share the
responsibility of financing the change.   As a responsible member of the G20, India
is obliged to streamline climate finance initiatives for emerging and developing
nations during its presidency.   In addition to this, green hydrogen has emerged as an
important arena for decarbonising refining, fertiliser, steel and cement sector in many
economies. In order to emerge as a green hydrogen/green ammonia export hub, India
could use the G20 platform to bring out the issues pertaining to green hydrogen
supply chain among the member nations.  The pandemic and ongoing geopolitical
tensions have exposed G20 countries to volatile fossil fuel prices, threatening their
energy security. Most G20 governments have begun to lag on their announced net-
zero targets and commitment to mitigate climatic changes.  Having faced the dilemma
for a long time, India has a challenging role in drawing a consensus on the green
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energy agenda to ensure energy security and sustainability in consonance with the
Sustainable Development Goals (SDG). To achieve this, India should try to build a
consensus on promoting private investment in green infrastructure projects within
the G20 nations and facilitate the transition from fossil fuels to renewable energy
sources. In addition, the country should hold concrete discussions on enhancing
cooperation between the developed and emerging market economies to support green
growth and a circular economy. Nevertheless, there are whispers in the corridors of
power and several sections that India’s presidency will also try to build a consensus
on climate finance and green hydrogen in the energy sector.  These issues have been
actively under discussion during Indonesia’s G20 presidency and have gained
prominence in the prior presidencies too. India is the only G20 nation achieving its
climate mitigation commitments in accordance with the Paris Agreement without
any external funding for climate finance, according to the Climate Transparency
Report, 2020.

IMPACTS OF G20 OVER AN INDIAN ECONOMY CHANGE

 The G20, an organisation rooted in the concept of international governance
and the need for cooperation among states to address global challenges, is a key
platform for promoting international economic cooperation and addressing global
economic challenges.India’s presidency of the G20 is seen as an important platform
for advancing its interests and for promoting the country’s profile on the global
stage.

India, being the only major global economy slated to have 6+% GDP growth
figures in the years ahead, outpaced Britain last year to become the fifth-largest
economy in nominal GDP terms. In these times of global challenges, the G20
Presidency gives India a unique opportunity to strengthen its role in the world
economic order. With the theme of  ‘Vasudhaiva Kutumbakam,’ India is steering an
ambitious, people-centric agenda to address global challenges and facilitate
sustainable economic development. 

 In conclusion, the G20 Presidency gives India a unique opportunity to
strengthen its role in the world economic order and become a global soft power. As
India sets an ambitious, people-centric agenda to address global challenges and
facilitate sustainable economic development, it is expected to contribute to the
international community and build bridges between different countries and regions.
The Indian presidency of G20 is undoubtedly creating a path towards becoming a
major global soft power.
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POLICIES AND PRACTICE TO PROMOTE CLEAN ENVIRONMENT
WITH REFERENCE OF G20 FRAMEWORK

• The G20 called for action on protecting,conserving,sustainably managing
and restoring degraded lands, water, oceans and seas; renewing efforts to
eliminate marine plastic litter and promoting the efficient and circular use of
resources.

• Emphasised the importance of the One Health approach and the need to
address risks emerging from the human animal  environment interface ,
particularly zoonotic diseases;

• Committed to ‘strengthen actions to halt and reverse biodiversity loss by
2030’ and called on ‘CBD Parties to adopt an ambitious, balanced, practical,
effective, robust and transformative post 2020 Global Biodiversity Framework
at COP15 in Kunming’;

• Referred to the Leaders’ Pledge for Nature and the 30by30 target (at least 30
% of global land and at least 30 % of the global ocean and seas conserved or
protected by 2030), stating that they will ‘help to make progress towards this
objective in accordance with national circumstances’;

• Underlined the ‘many synergies in financial flows for climate, biodiversity
and ecosystems’ and committed to strengthening those synergies so as to
maximize benefits;

• Committed to scale up and encourage the implementation of Nature-based
Solutions or Ecosystem-based Approaches;

• Recognized that ‘water resources are globally at risk due to anthropogenic
pressure’ and confirmed the role of the G20 Dialogue on Water adopted in
2020 under the Saudi Presidency in sharing best practices;

• Highlighted the importance of making progress ‘as soon as possible’ on
Marine Biodiversity in Areas Beyond National Jurisdiction, repeated the
Environment Ministers’ language on marine protected areas in the Southern
Ocean, and reaffirmed their commitment to address marine litter by
developing ‘a new global agreement or instrument’;

• Committed to increase resource efficiency and enhance efforts towards
achieving sustainable consumption and production patterns and management
and reduction of emissions, including through the adoption of circular
economy approaches (though it did not mention the ‘G20 vision’ set out by
the Environment Ministers);
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• Recognised the importance of gradually expanding the Roadmap of the G20
Sustainable Finance Working Group to ‘include additional issues, such as
biodiversity and nature’ (even if subject to a ‘mutual agreement by G20
members in the coming years’).

• Urged other countries to join forces with the G20 to reach the aspirational
goal of planting 1 trillion trees by 2030, with the involvement of the private
sector and civil society.
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As a global problem, climate change requires a fast and decisive response
from all nations. In order to confront the multi-faceted problem and curb its effects,
each country must act boldly within its borders. In fact, addressing climate change
requires a multidimensional approach that encompasses working together to mobilize
climate finance, develop and implement policies, ensure the engagement of civil
society in the climate policy-making process, and reduce greenhouse gas emissions
at all scales. The aim is to reflect the national situation of the efforts of the group of
20 largest economies, the G20 countries, using a multidimensional perspective.
Country performances are investigated from the perspectives of finance, emissions,
policy and legislative and non-governmental organizations, utilizing the balanced
scorecard approach and the dataset collected to reflect these perspectives for the
related countries. The Group carries great weight in international energy governance,
and accounts for 80 percent of the world’s total primary energy consumption and 82
percent of global energy-related CO2 emissions. Thus, decisions and actions of the
G20 and its members have the capacity to significantly impact global energy systems.

INTRODUCTION

India occupies an intriguing dual position in global climate politics—a poor
and developing economy with low levels of historical and per capita emissions, and
a large and rapidly growing economy with rising emissions. Indian climate politics
has substantially been shaped around the first perspective, and increasingly, under
international pressure, is being forced to grapple with the second. This review of
Indian climate politics examines the initial crystallization of Indian climate positions
and its roots in national climate politics, and then examines the modest ways in
which climate politics have been revisited in domestic debates. The Industrial
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Revolution has permanently changed the economies and the society in terms of
consumption and production patterns inter alia mass production, fossil fuel
combustion and a variety of manufactured goods while improving the welfare of the
society. However, it resulted in a massive growth in energy consumption, mainly
due to the burning of fossil fuels including coal, oil, and natural gas, which is the
main source of global air pollution and greenhouse gas (GHG) emissions. It is
extremely likely that anthropogenic activities are responsible for the climate changes
observed since the industrial revolution, including climate changes identified with
disaster scenarios such as melting of the ice mass at the poles, rising sea levels,
droughts, fires, the extinction of animal and plant species, etc. The impacts of climate
change are already felt in communities across the world. To prevent the adverse
effects of climate change at a global level, nations must take urgent, holistic action.
The developed countries take the leading role in global efforts to combat climate
change. Comprised by developed countries, economies in transition and developing
countries, the group of 20 largest economies (the G20) is the major source of global
energy-related CO2 emissions and global GHG emissions, and thus, is expected to
show additional efforts for tackling climate change. Using their economic strength
to dominate the transition to a low-carbon economy, the G20 countries put forward
great efforts to reduce their impact on the climate. The differences in the countries’
responsibility and the desired level of contribution to the global efforts require a fair
performance assessment.

ABOUT G20

The G20 was founded in 1999 after the Asian financial crisis as a forum for
the Finance Ministers and Central Bank Governors to discuss global economic and
financial issues. The Group of Twenty (G20) is the premier forum for international
economic cooperation. It plays an important role in shaping and strengthening global
architecture and governance on all major international economic issues. India holds
the Presidency of the G20 from 1 December 2022 to 30 November 2023. The G20
was upgraded to the level of Heads of State/Government in the wake of the global
economic and financial crisis of 2007, and, in 2009, was designated the “premier
forum for international economic cooperation”. The G20 Summit is held annually,
under the leadership of a rotating Presidency. The G20 initially focused largely on
broad macroeconomic issues, but it has since expanded its agenda to inter-alia include
trade, sustainable development, health, agriculture, energy, environment, climate
change, and anti-corruption.

The Group of Twenty (G20) comprises 19 countries (Argentina, Australia,
Brazil, Canada, China, France, Germany, India, Indonesia, Italy, Japan, Republic of



269

ISBN: 978-93-93248-56-5 - Climate Change and the G-20: Opportunities and Challenges

Korea, Mexico, Russia, Saudi Arabia, South Africa, Türkiye, United Kingdom and
United States) and the European Union. The G20 members represent around 85% of
the global GDP, over 75% of the global trade, and about two-thirds of the world
population.

“India’s G20 Presidency will work to promote this universal sense of one-
ness. Hence our theme - ‘One Earth, One Family, One Future’” – Prime Minister,
Narendra Modi

December 1st, 2023 was a momentous day as India assumed the presidency
of the G20 forum, taking over from Indonesia. As the largest democracy in the world,
and the fastest growing economy, India’s G20 presidency would play a crucial role
in building upon the significant achievements of the previous 17 presidencies. As
India  takes the G20 Presidency, it is on a mission to bring about a shared global
future for all through the Amrit Kaal initiative with a focus on the movement which
aims to promote environmentally-conscious practices and a sustainable way of living.
With a clear plan and a development-oriented approach, India aims to promote a
rules-based order, peace and just growth for all. The 200+ events planned in the run
up to the 2023 Summit will strengthen India’s agenda and the six thematic priorities
of India’s G20 presidency.

The G20 has two main tracks of engagement: the Finance Track for finance
ministers and central bank governors and the Sherpa Track. The G20’s proceedings
are led by the Sherpas, who are appointed as personal envoys of the leaders of member
nations. These Sherpas are responsible for overseeing the negotiations that occur
throughout the year, deliberating on the agenda for the summit and coordinating the
substantive work of the G20.  Both tracks have working groups to address specific
themes with representatives from relevant parties. Working groups this year will
focus on global priority areas such as green development, climate finance, inclusive
growth, digital economy, public infrastructure, technology transformation, and
reforms for women empowerment for socio-economic progress. All these steps are
taken to accelerate progress towards the Sustainable Development Goals and secure
a better future for the generations to come.

G20 SUMMIT UNDER INDIA’S PRESIDENCY

India is undergoing structural urban and economic transitions and has set
ambitious policy targets to meet its rising energy needs for development. Expanding
coal and renewables are two important pillars of this undertaking and, since 2008,
climate protection is of increasing concern. India’s international engagements reflect
these motivations of both energy security and climate change, where India is
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increasingly engaging in transfer of clean and efficient energy technologies to
developing countries like itself. India will convene the G20 Leaders’ Summit for the
first time in 2023, as 43 Heads of Delegations- the largest ever in the G20–will
participate in the final New Delhi Summit in September later this year. As a nation
committed to democracy and multilateralism, India’s presidency will be a significant
milestone as it seeks to find practical global solutions for the benefit of all and
embody the idea of “Vasudhaiva Kutumbakam,” or “the world is one family.”

The G20 Summit is held annually with a rotating presidency, and in 2023,
India hold the presidency. The group does not have a permanent secretariat and is
supported by the previous, current, and future holders of the presidency, known as
the troika. In  this year 2023, the troika consists of Indonesia, Brazil, and India.

This summit will conclude a series of meetings throughout the year, with
potential host cities for meetings from December 2022 to February 2023 including
Bengaluru, Chandigarh, Chennai, Guwahati, Indore, Jodhpur, Khajuraho, Kolkata,
Lucknow, Mumbai, Pune, Rann of Kutch, Surat, Thiruvananthapuram, and Udaipur.

Vasudhaiva Kutumbakam, which translates to “One Earth, One Family, One
Future,” is the theme of India’s G20 presidency. It is inspired from the Maha
Upanishad, an old Sanskrit scripture. The theme fundamentally highlights the
importance of all life—human, animal, plant, and microorganism—as well as their
interdependence on Earth and across the universe. The theme also exemplifies LiFE
(Lifestyle for Environment), which highlights the importance of environmentally
sustainable and responsible lifestyle choices, both at the individual and national
level, in creating a cleaner, greener, and bluer future.

The G20 Presidency also heralds for India the start of “Amritkaal,” a 25-year
period commencing from the 75th anniversary of its independence on August 15,
2022, leading up to the centenary of its independence

INDIA’S G20 PRIORITIES

1. Green Development, Climate Finance & LiFE

  India’s focus on climate change, with a particular emphasis on climate
finance and technology, as well as ensuring just energy transitions for developing
countries. Introduction of the LiFE movement, which promotes environmentally-
conscious practices and is based on India’s sustainable traditions.

2. Accelerated, Inclusive & Resilient Growth

  Focus on areas that have the potential to bring structural transformation,
including supporting small and medium-sized enterprises in global trade, promoting
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labour rights and welfare, the global skills gap, and building inclusive agricultural
value chains and food systems.

3. Accelerating Progress on SDGs

Recommitment to achieving the targets set out in the 2030 Agenda for
Sustainable Development, with a particular focus on addressing the impact of the
COVID-19 pandemic.

4. Technological Transformation & Digital Public Infrastructure

Promotion of a human-centric approach to technology and increased
knowledge-sharing in areas such as digital public infrastructure, financial inclusion,
and tech-enabled development in sectors such as agriculture and education.

5.  Multilateral Institutions for the 21st century

  Efforts to reform multilateralism and create a more accountable, inclusive,
and representative international system that is fit for addressing 21st century
challenges.

6. Women-led Development:

Emphasis on inclusive growth and development, with a focus on women
empowerment and representation in order to boost socio-economic development
and the achievement of SDGs.

CHALLENGES UNDER INDIA’S G20 PRESIDENCY

1) The EV Policy

    Electric transportation in India is set to expand significantly in the near
future. The country aspires to achieve 30-percent electrification of its entire vehicle
fleet by 2030.  This is evident from the incentives and the direction of policymaking
being pursued by the government in relation to manufacturing of electric vehicles,
the uptake of hydrogen as a fuel, and adopting emerging technologies. Some of the
important policies launched to support the growth of the EV market include:

Faster Adoption of Manufacturing of Electric Vehicles Scheme – II
(FAME – II): The FAME India initiative was launched to promote the use of electric/
hybrid vehicles in India and reduce the use of ICE vehicles. The first phase of FAME
provided demand incentives worth INR 3,590 million supporting 0.28 million hybrid
and electric vehicles. The second phase of the scheme is targeted at electrification of
public and shared transportation and creation of charging infrastructure.
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Production Linked Incentive Scheme (PLI), Battery Swapping Policy
and Special Electric Mobility Zone: The Production Linked Incentive for Advanced
Chemistry Cell Battery Storage seeks to encourage investments in India’s Giga scale
ACC manufacturing facilities. The total pay-out of this scheme is INR 18,100 crore.
The government’s battery-swapping policy will help lower battery costs, accelerate
the sale of electric vehicles, and promote standardisation.

2) The National Green Hydrogen Mission

  The National Green Hydrogen Mission envisions India as a global centre
for the manufacture, use, and export of green hydrogen. The ultimate target of this
mission is to boost India’s self-reliance in energy and accelerate decarbonisation of
the industrial, transportation and energy sectors of the economy. The mission is
focused towards generating several beneficial outcomes: employment generation;
reduction of fossil fuel imports; and reduction of overall greenhouse gas emissions.

The Strategic Interventions for Green Hydrogen Transition Programme
(SIGHT) will support two financial incentive schemes—one involving the production
of electrolysers; and the other relating to the manufacture of green hydrogen. The
mission will identify new end-use sectors and alternative production modes to support
pilot projects. Regions that have the potential of emerging as green hydrogen hubs
will be identified and developed. The mission seeks to create a favourable policy
environment to incubate the green hydrogen ecosystem. A robust standards and
regulatory regime is also targeted by the mission.

3) The Smart Cities Mission

The Smart Cities Mission endeavours to create cities that rely on smart
solutions to provide basic infrastructure, a decent standard of living, and clean and
sustainable environment. The mission is a centrally sponsored scheme in which 100
cities have been identified using a two-stage competition and 5,151 projects worth
INR 2,050,180 million have been selected in the ‘smart city’ proposals. Till date,
1,987 projects have been completed, and 4,375 projects are being implemented. It
mandates cities to source at least 10 percent of their energy requirements from solar
and ensure that at least 80 percent of their buildings are energy-efficient. A Climate
Smart Cities Framework has been formulated which defines climatic parameters
such as energy, mobility, and air quality, to evaluate and monitor cities on their
efforts to mitigate and adapt to climate change.  This is a step towards ensuring
sustainable lifestyles in the urban spaces.
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CONCLUSION

The India’s G20 presidency holding on this year is an extremely critical period
for global climate action. The country has the opportunity to steer global climate
governance in a direction that will adequately address issues that are material for
effective climate action but were previously ignored. India can emerge as a champion
of climate cooperation between the global north and the global south. Global climate
governance in its current form does not adequately incorporate concerns of climate
justice and equity. India has the opportunity to change this in its presidency. The
findings based on study can assist G20 countries in revisiting their climate policies
and improving their contribution to climate change mitigation. The report highlights
the existence of significant divergences in the overall climate action performance of
the G20 countries. Compared to the advanced economies, most of the emerging
economy members within the G20 have performed significantly well in resource
use efficiency and targeted emissions reduction for climate mitigation.

At the same time, it is evident that none of the G20 members emerge as
absolute winners with respect to their climate action strategies and outcomes. Each
country has its strengths that it can play upon to advance its climate goals, and some
pressing stress points that it needs to address to improve its climate performance in
the long term. The comprehensive assessment undertaken here points out some of
these relative strengths and weaknesses of the G20 countries.

The recommendations can act as an input in defining the agenda of the G20
Climate Sustainability Working Group and can be instrumental in developing a
voluntary framework that can strengthen global climate action through the
establishment of specific institutional arrangements that ensure consistent
achievement of targets and commitments. C:omprehensive assessments made in this
report can be extended to a G20-plus model, capturing experiences and realities of
climate performance in the most  underdeveloped nations and making
recommendations based on these assessments that can broaden the ambit of global
climate action.
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Climate change in recent years has intensified extreme-weather conditions.
Global warming, a result of climate change, has a major impact on environment and
thus well-being of creatures on Earth. The present article reviews the impacts of
climate change and the contribution of G-20 members towards climate and solutions
to its adverse consequences. The data for this study was obtained from published
articles. The main database PubMed, search engines like Google and Google scholar
and G-20 documents were used to extract the information. The G-20 Ministerial
Meetings addressed current global challenges and sought to strengthen multilateralism
along with food and energy security. The issues related to climate and environment
were discussed and a roadmap was planned for a safer better planet.

INTRODUCTION

Climate change is a long-term change in the average weather patterns that
affects Earth’s local, regional and global climates. It has been observed that changes
in Earth’s climate since the mid-20th century are driven by human activities,
particularly fossil fuel burning, which increases heat trapping greenhouse gas levels
in Earth’s atmosphere. Scientific data provide evidence of climate change key
indicators, such as global land and ocean temperature increases; rising sea levels;
ice loss at Earth’s poles and in mountain glaciers; frequency and severity changes in
extreme weather such as hurricanes, heatwaves, wildfires, droughts, floods, and
precipitation; and cloud and vegetation cover changes (1).

One of the most significant initiatives in efforts to fight climate change has
been the Paris Agreement that was adopted in December 2015. It is the first-ever
universal, legally binding global climate agreement and has so far ratified by 187 of
197 Parties to the United Nations Framework Convention on Climate Change
(UNFCCC) (2). The Parties agreed to strengthen the global response to the threat of
climate change by keeping a global temperature rise this century well below 2 degrees
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Celsius above pre-industrial levels and to pursue efforts to limit the temperature
increase even further to 1.5 degrees Celsius (1). It is desirable that all countries take
their commitments under the Paris Agreement seriously and implement their national
policies & make contributions to move us closer to a green and sustainable path
towards economic growth and development. 

MAJOR IMPACTS OF CLIMATE CHANGE

• Climate change comprises not only global warming but also several other
physical changes like precipitation, the intensity and frequency of storms
and the occurrence of droughts and floods.

•  It also causes widespread melting of the Greenland and West Antarctic ice
sheets, which would lead to significant rise in  sea level, and changes in the
thermohaline circulation (THC) - the global density-driven circulation of the
oceans - that amplify climate change, are considered as two of the main
irreversible risks associated with climate change.

• Temperatures have already increased by an estimated 0.7°C compared with
pre-industrial levels. There is still some controversy on the contribution of
anthropogenic greenhouse gases (GHG) emissions to temperature increases.
However, the last report of the Intergovernmental Panel on Climate Change
(IPCC, 2007), indicates that most of the observed increase in global average
temperatures since the mid-20th century to anthropogenic causes with a
probability of more than 90%.

• Recent scientific evidence suggests that a) an average increase in temperature
by 1.5°C (relative to pre-industrial levels) may initiate the melting of the
Greenland ice sheet that could result to rise in sea-level up to  7m and also
lead to coral bleaching. b) A larger increase (2.5°C and above) can lead to
the disintegration of the West Antarctic ice sheet and an additional 5m rise in
sea level.

• Climate change is likely to have consequences in many areas of human
activity, and some of these consequences are already being observed. The
consequences are often divided in two broad categories depending on whether
they directly affect a) the economy like agriculture production, energy
consumption, called “market” impacts and b) whether they affect humans
and society (health, environment), then called “non-market” impacts.

• The health, in general is deteriorated due to increase in temperature. Its size
may be underestimated as estimates are largely incomplete. The number of
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additional deaths coming from an increase in temperatures has been estimated
only for specific diseases (Malaria, heat related respiratory mortality and
heat related cardiovascular mortality etc). In addition to this, the indirect
consequences of climate change on health is via lesser availability of food,
reducing air quality, water constraints etc (3).

• Though less studied, climate change also have a negative impact on
biodiversity and the ecosystem. Similarly, there are some estimates of impact
on agriculture. There are debates  whether CO2 fertilisation occurs, according
to which the increase in CO2 concentration in the atmosphere increases rate
of  photosynthesis, thus allowing stronger growth of plants and more effective
carbon fixation. It has the potential to mitigate or even to offset the negative
impact of climate change in the agriculture and forestry sector (4).

• Climate change may enhance or supress energy consumption and water
resources & demand. This impact depends on regions, with warm areas being
more negatively affected compared to cooler ones.

ROLE OF G-20 MEETING IN THE YEAR 2023 (5)

The G20 representing around 85% of the global GDP and over 75% of global
trade have major role in climate change. In a G-20 meeting held in March 2023, the
Foreign Ministers addressed climate action in the context of common but with
differentiated responsibilities. They urged developed countries to fulfil their
commitments to deliver on the goal of jointly mobilizing $100 billion per year urgently
and through 2025 to tackle climate change (2) . Despite the challenges of the divergent
positions on the conflict in Ukraine, the Indian Prime Minister urged ‘we did focus
more on what unites us than what divides us’. It has been India’s endeavor to ensure
that the voice of the Global South is heard on the G20 table and that is the reason
why the Voice of the Global South Summit was organised in January 2023 in which
125 countries participated.

Several initiatives have been  taken by Indian Government for safer climate
and citizen’s health like building on the UJALA Scheme, where, the Government
has rolled out Gram Ujala in 2021- a customized programme for rural India, based
on carbon finance. The Gram UJALA programme have a significant impact on India’s
climate action resulting in energy savings of around 2,025 million KWh/year and
CO2 reduction of 1.65 million T CO2/year. A pilot project is currently underway.
Similarly, with Pradhan Mantri Ujjwala Yojana (PMUY) – launched in May 2016,
the Government aimed to maximize the usage of LPG for cooking in rural and low-
income households. As per an estimate, more than 95 million households are being
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benefitted in the country, the scheme has become an example in ensuring energy
access, helping mitigate climate change and improving family health. State
governments in India are currently adopting the strategies for cleaner and safer
environment. Chief Minister of Sikkim in March 2023 quoted “Sikkim is the core of
India that promotes globalization of locals, including indigenous knowledge
development practices, gender equality, community partnerships, and zero-carbon
climate conservation” supporting the climate conservation.

There is a need for enhancing R&D collaborations between the public and
private sector to build resilient agriculture and food systems, find solutions for climate
change adaptation and mitigation without adverse effects on food security, protect
and enhance biodiversity, and help improve productivity and profitability sustainably
in global agri-food value chains. The G-20 recognize the potential of crop and
livestock breeding innovations to improve environmental health and productivity
outcomes. Effective investments in agricultural research and innovations will enhance
the capacity to build resilience to climate change.

The members highlighted the importance of locally adapted crops for the
transition towards resilient agriculture and food systems, enhancing agricultural
diversity, and improving food security and nutrition. Recognizing the achievements
of the wheat initiative, we intend to continue the R&D efforts to provide inclusive
solutions for climate-resilient, nutritious, locally adapted, indigenous and
underutilized grains. To strengthen the research collaboration and public awareness
of these grain crops, we support the launch of the “Millets And OtHer Ancient GRains
International ReSearcH Initiative (MAHARISHI)” with voluntary membership from
G20 member countries, non-member countries, International Organizations and the
private sector.

The G20 Finance Ministers’ meeting held in Bengaluru on February 24-25,
2023 and the G20 Foreign Ministers’ meeting held in New Delhi on March 01-02,
2023 concluded with the Chair’s Summary and outcome document. The Ministerial
Meetings addressed current global challenges and sought to strengthen multilateralism
along with food and energy security. The climate and environmental action, global
health, disaster risk reduction, gender equality and women’s empowerment were
also discussed. The G20 called for further pledges to the Poverty Reduction and
Growth Trust to meet the demands of vulnerable countries. There was unanimous
support for implementation of the OECD/G20 two-pillar international tax package,
the Common Framework for Debt Treatment beyond the DSSI, calls for adequate
climate financing and the post pandemic global health architecture led by WHO.

The 2nd G-20 Framework Working Group (FWG) meeting under India’s
G20 Presidency successfully concluded in Chennai with G20 delegates discussing
the global economic outlook. Around 87 delegates from G20 member countries,
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invitees, and international organizations attended the meeting and agreed on the
way forward for important deliverables for the year. This also included
macroeconomic consequences of food and energy insecurity and climate change
and transition pathways. The discussions also highlighted the difficult trade-offs
countries face as they balance short-term energy security with long-term structural
reforms for the transition to cleaner energy. On the side-lines of this meeting, a panel
discussion on “Macroeconomic Impacts of Climate Change and Transition pathways”
was also organized in collaboration with the UAE. The session aimed to develop a
collective understanding of the challenges facing countries during the climate
transition and initiate a discussion on the macroeconomics around climate policy
action and transition pathways.

The G-20 supported India’s proposal on climate change, sustainable and
climate-resilient agricultural practices and actions to make agriculture a part of the
solution to the climate crisis. They also recognized the enhanced need of cooperation
and research on transboundary diseases, antimicrobial resistance and prevention of
zoonotic disease emergence among One Health issues (6). The proposal was also
supported to organize an experts meeting on the ‘One Health’ approach for identifying
opportunities to undertake research through collaborations, without duplicating the
efforts of existing international organizations.

CONCLUSION

Climate change shifts in temperatures and weather patterns. Such shifts are
generally harmful to both living creatures including human and environment. The
initiatives taken by G-20 Nations for the protection of climate and environment are
encouraging. There is a need to adopt environment friendly lifestyle and minimise
over exploitation of natural resources. The climate-resilient, nutritious, locally
adapted, indigenous and underutilized grains should be encouraged. Oil and gas
operations, energy, industry, transport, buildings, agriculture and land use are among
the main sectors causing greenhouse gases and should be cautiously utilised.
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India, a country which has a rapidly growing economy with more than 1
billion people is facing a huge energy demand. The electricity production has
expanded over the years but not up to demand. The coal reserves won’t last beyond
the year 2040-50. To meet this increasing demand, solar energy is the best form of
energy to fulfill the energy needs of India and bridge the energy demand-supply gap.
A solar photovoltaic system shows benefits to the environment by decreasing carbon
emission. This paper presents effects on the environment due to the usage of solar
PV systems like, at the time of construction, installation and also at the time of
destruction, air, water and soil pollution, emission of greenhouse gases, carbon
footprints, global warming, ozone layer depletion, climate change and acid rains are
some of the positive impacts during transition to green energy, i.e., usage of fuels
from fossil fuels to solar energy at regional level, national level and global level.

INTRODUCTION

Electric power generation using solar energy has gone up by a record value
of 192 TWh in 2022 achieving 17% growth when compared with 2021. Also electric
power generation using solar energy is the least cost for production by using solar
PV system and its accounts for third largest 3.9% of electric power generation global.
The top five countries having largest installed electrical power generation capacity
by PV system are firstly, China claims the World’s largest installed electrical power
generation capacity by PV system as 240 GW in the year 2022. US, Japan, Germany
and India are at second, third, fourth and fifth positions in installed electrical power
generation capacity by PV system in World.

FACTORS FOR ECOLOGICAL EFFECTS

Various influences associated with the usage of PV systems are health of
human being, their welfare, geo-hydrological resources, requirement of land, flora
and fauna and their habitat, weather etc. An index by name life cycle assessment
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(LCA), for ecological impacts by the usage of PV systems has been presented in
literature by and mostly discusses about energy payback time, greenhouse gas
emissions, emission of dangerous materials, effects on wild animals, water, huge
requirement of land etc.

FIGURE-01

Also some other parameters are Bureau of Land Management (BLM) and

Department of Energy (DOE) conjointly used in U.S. The BLM and DOE evaluates
the weather changes, land requirement due to installation of large PV systems. The
life cycle of renewable technologies is explained with help of the figure-01.

The life cycle of renewable technologies explains staring from the acquisition
of raw materials, production of materials and equipment’s, operation and system
assembly and finally finishes with their dumping. The above stated life cycle of

renewable technologies require the effort from all the economic sectors namely
machine-building, metallurgical, agricultural etc.
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FIGURE-02

Also, the usage of energy from fossil sources, leads to the emission of
hazardous substances into the environment. The life cycle assessment of solar PV
systems is shown in figure-02.

VARIOUS INDEX FOR PV SYSTEM

The LCA for the PV systems will be evaluated before its installation. The
indices for LCA evaluation are fixed depending upon the purpose of work. Now PV
systems produce electricity, hence the index will be energy payback time (EPT) is to
be estimated. The EPT states the total number of years the PV system has to operate
to regain the consumption of its initial energy incurred in the creation during its life
period during the energy production of the same system. Thus,

EPT (Years) 

Where,

EPLC: Electric power used by PV system during the life cycle (kWh)

EPPA: Electric power produced annually (KWh)
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Again to know the effect of global warming due to PV systems, its CO
2

emission rate needs to be calculated, this rate is compared with different energy
generation technologies. The CO

2
 emission rate is given as:

CO
2
 emission rate 

Where,

CO2ED: CO2 emitted during its life (gCO2)

 EPGA: electric power generated annually (kWh/Yr),

 LT: life time.

As less the carbon emission rate as better would be the environment, lesser
temperature.

Finally the energy return on investment (EROI) is defined as the ratio of the
working energy returned during operation of the system to all the required energy to
make this energy working.

EROI 

Therefore LCA can be concluded to get sensitivity analysis which will be
carry out positive environmental effects like not producing sound, noise, chemicals
or gases during its functioning. It can be used in city areas creating a picturesque
area without having poles or wires hanging all over. The effects of PV systems on
various natural parameters are as follows-
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[1] Ejections of pollutants- In the course of usual operation of the PV systems,
it does not emit any solid, liquid or gaseous pollutants. But, in case of a fire
accident of the PV systems, the PV modules generate toxic substances or
chemical pollutants that will be released into the atmosphere.

[2] Air pollution- For poly- and mono-crystalline modules, the expected
discharges are 5.049–5.524 kg SO2 /kWp , 2.757–3.845 kg CO2 /kWp and
4.507–5.273 NOx /kWp

[3] Land use- The effect of land use on the environment depends upon various
features like how much land area PV systems covers, the landscape
topography, biodiversity and the distance from sensitive environment. This
finally leads to reduction in production of all the cultivated food items.

[4] Visual impacts- With development in different types of PV modules for the
porticos, they give a beautiful look in addition to it they perform their applied
functions such as heating, current generation, shading, etc.

[5] Noise interruption- During the construction, installation of the PV systems
there will be some noise generated. Moreover, there will be generation of
employment in the course of the construction stage and operational stage.

[6] Exhaustion of natural resources- Prior to usage of renewable energy sources,
fossil fuels were used for all purposes. Due to the natural resources getting
depleted, the renewable energy sources are replacing the natural resources.
Particularly the mono-crystalline PV modules and the poly crystalline PV
modules generate electrical power at high efficiency.

[7] Waste administration- The LCA of the batteries being used are responsible
for the various environmental effects due to heavy metal contact and the life
span of the batteries being small. Moreover, a large quantity of energy and
raw resources are required for the production of the batteries. Also a recycling
arrangement can improve this condition.

CONCLUSION

The solar P-V systems offer valuable advantages when compared with
traditional sources of energy. The solar energy is never exhausting, the SPVS do not
produce any gaseous byproducts during their operation, and it is safe and clean energy.
It does not require laying of long transmission lines to the hilly areas, remote places
thus facilitating the ecological balance. The solar system can be used for water heating,
space heating in addition to electric power generation. Still there are few negative
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effects due SPVS’s, like air pollution, land use, visual impacts, noise interruption,
generation of waste during production of  PV panels, requirement of batteries for
storing the energy generated during day time, as electric power can’t be produced
during the night time due to nonavailability of sun light, no power generation during
cloudy days, various ecological factors like partial shading conditions, water droplets,
the accumulation of dust, birds droppings, reduce the efficiency of the SPSVs
significantly.

REFERENCES

1. Bhattacharjee A.K., Kutkut N., Batarseh I. 2019, Review of multiport converters for
solar and energy storage integration, IEEE Transactions on Power Electronics, 34(2),
1435–1445.

2. Gangjin Y., Qian X., Yang X., Zhao L., Shang J., Wu M., Zhao T. 2020, Planning of
PV-ESS system for distribution network considering PV Penetration, IEEE 3rd
International Conference on Electronics Technology (ICET). DOI: 10.1109/
ICET49382.2020.9119537.

3. https://iea-pvps.org/key-topics/methodologyguidelines-on-life-cycle-assessment-of-
photovoltaic-2020.

4. Montano J.J., Noreña L.F.G., Tobon A.F., Montoya D.G. 2022. Estimation of the
parameters of the mathematical model of an equivalent diode of a photovoltaic panel
using a continuous genetic algorithm, IEEE Latin America Transactions, 20(4), 616–
623.

5. Angadi S., Yaragatti U.R., Suresh Y., Raju A.B. 2021, Comprehensive review on solar,
wind and hybrid wind-PV water pumping systems-an electrical engineering perspective,
CPSS Transactions on Power Electronics and Applications, 6(1), 1–19.

6. Orboiu S., Andrei H. 2020. Analyze of Eco-financial Impact of PV system integration
in educational institutions. Case Study in Romania 12th International Conference on
Electronics, Computers and Artificial Intelligence (ECAI). DOI: 10.1109/
ECAI50035.2020.9223144.



286

Climate Change and the G-20: Opportunities and Challenges - ISBN: 978-93-93248-56-5

Analyzing the Role of The G20 In Promoting Sustainable
Consumption And Production

Rohit Kumar,1 Dr. Pravesh Kumar2

1B.Ed Student, Govt. Raza P.G. College, Rampur U.P
2Associate Professor & HOD

Dept. of Teacher Education
Govt. Raza P.G. College, Rampur U.P

INTRODUCATION

You are aware and must have learnt in your Social Science classes how
international forum like United Nations Organization (UNO) came into being to
bring together and work with nations of the world for peace, development and
strengthening relationship and cooperation among the nations and peoples of the
world.

IMPORTANCE OF INTERNATIONAL ORGANISATIONS IN CLIMATE
CHANGE COMBAT

Global warming, the main result of climate change, has a major impact on
our environment, but also on economic growth of countries and well-being of their
population. As per the International Monetary Fund (IMF) World Economic Outlook,
January 2020 upgrade, growth forecast for global economy for 2020 and 2021 has
been downgraded. To quote the report “Climate change, the driver of the increased
frequency and intensity of weather-related disasters, already endangers health and
economic outcomes, and not only in the directly affected regions. It could pose
challenges to other areas that may not yet feel the direct effects, including by
contributing to cross-border migration or financial stress (for instance, in the insurance
sector).”2 More and more frequently we hear about climate extremes never seen
before: severe droughts in South Africa, Sahel or Australia, new temperature records
set in France and Germany or extreme heat waves in India during summer 2019,
rainstorms and floods in Brazil or Bangladesh, unusual cyclone patterns such as
Cyclone Idai in Mozambique, Zimbabwe and Malawi, devastating hurricanes like
Irma and Maria in Caribbean, or fires in California, Indonesia, Amazon rainforest
and Australian bushfires. These are only a few examples from couple of years back
that are adding to increasing vulnerabilities and costs of climate crisis.
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 Some of these organisations are at the global level, they are international
and some of them are at the regional level. Why do countries come together to form
an organization? Do they have a common cause or interest? Yes. If you have guessed
it, you are absolutely right. They come together for a common cause and mutual
benefit and understanding, and to make the world a better place to live in. You must
have also learnt about Non-Aligned Movement (NAM), South Asian Association of
Regional Cooperation (SAARC), European Union and so on. Do you know about
G20? How it came into being? Let us explore and learn about G20.

India has assumed its Presidency on 1st December 2022 and will hold it till
30th November 2023. It is a proud moment for all in India as citizens and for the
countries in Asia and Africa and also for all other countries for India has taken over
the G20 Presidency at a crucial period of time in history. It is also apt that India
heads the G20 as India is the Fountain Head of Democracy as the first Republic of
the world originated in the Ancient India. India is imbedded with the spirit of
democracy since more than 3000 years and has been always at the forefront of
cooperation. G20 forum gives India the unique opportunity to communicate its
democratic ethos to the world.

The G20 was founded in 1999 after the Asian financial crisis as a forum for
the Finance Ministers and Central Bank Governors to discuss global economic and
financial issues. As you are aware that the Central Bank in India is known as the
Reserve Bank of India. As a premier forum for international economic cooperation,
G20 plays a vital role in shaping and strengthening global architecture and governance
on all major international economic issues. G20’s role as international forum was
recognized through its initiatives for economic and mutual cooperation of member
countries and the Group of Twenty was strengthened and upgraded to the level of
Heads of State and during the global financial crisis of 2007 and got 3 designated as
the ‘premier forum for international economic cooperation’.

CONCLUSION

G20 LOGO has been designed to convey the essence and indigenous wisdom
of India. You can see below as it depicts the overarching vision of human existence
Vasudhaiva Kutumbakam, the World is one family. G20 website g20.org was recently
launched by Honorable Prime Minister of India, Shri Narendra Modi and India took
over the official social media handles, including the twitter handle @g20org, from
the previous Presidency, Indonesia.
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Climate change is one of the most significant challenges facing the world
today, and the G20 countries have a critical role to play in addressing this challenge.
This research paper aims to provide an overview of the resources available to G20
countries for climate action. It examines the financial, technological, and institutional
resources available to these countries and their efforts to mobilize these resources to
achieve climate goals. The paper also explores the challenges that G20 countries
face in mobilizing resources for climate action and identifies potential solutions to
address these challenges.  more to support technology transfer and capacity-building
in developing countries. Additionally, the G20’s commitment to phasing out inefficient
fossil fuel subsidies has been slow, with some countries continuing to provide
significant subsidies to fossil fuels. Finally, there is a need for greater cooperation
and coordination between G20 countries to ensure that their efforts are aligned and
complementary. Addressing these challenges will be critical to achieving the G20’s
climate goals and ensuring a sustainable future for all.

INTRODUCTION

The Group of Twenty (G20) is an international forum comprising 19 countries
and the European Union, established in 1999 to discuss and coordinate on
international economic and financial issues. The G20 represents about two-thirds of
the world’s population, 80% of global GDP, and 75% of international trade. Its
objectives include promoting global economic growth, enhancing international trade
and investment, and promoting sustainable development. India holds the Presidency
of the G20 from 1 December 2022 to 30 November 2023. India’s participation in the
G20 is important as it allows the country to engage with other leading economies,
showcase its economic progress, raise its concerns and priorities on the global stage,
and strengthen economic ties with other countries. The G20 also plays a crucial role
in governing climate change, and the leaders have committed to addressing it by
phasing out inefficient fossil fuel energy subsidies over the medium term. The G20’s
flexible institutional setup and cooperation tools could enable its members to
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customize policies and engage with developing countries, influencing other key
countries to reach an agreement on key climate change-related issues and facilitating
the UN process.

The Group of Twenty (G20) is the premier forum for international economic
cooperation. It plays an important role in shaping and strengthening global architecture
and governance on all major international economic issues. India holds the Presidency
of the G20 from 1 December 2022 to 30 November 2023 the G20, or Group of
Twenty, is a leading international forum that brings together the world’s 20 largest
economies, including India. Since its establishment in 1999, the G20 has become a
significant platform for discussions on global economic issues, and India has been
an active participant in its meetings.

From India’s point of view, the G20 is an important forum for several reasons.
Firstly, as one of the world’s largest economies, India has a significant stake in global
economic governance. The G20 provides India with an opportunity to engage with
other leading economies and shape global economic policies that are in its best
interest. Secondly, the G20 is a platform for India to showcase its economic progress
and potential. India’s economy has been growing rapidly in recent years, and it has
become an increasingly attractive destination for foreign investors. By participating
in the G20, India can highlight its economic achievements and potential and seek
greater investment and cooperation from other countries. Thirdly, the G20 is an
opportunity for India to raise its concerns and priorities on the global stage. India
faces several economic challenges, including high levels of poverty, inequality, and
unemployment. By participating in the G20, India can push for global policies that
address these challenges and promote inclusive and sustainable economic growth.
India’s participation in the G20 has yielded several positive outcomes.

FINANCIAL RESOURCES FOR CLIMATE ACTION

The G20 countries are at the forefront of the fight against climate change,
and financing climate action is a key factor in this fight. Public and private financing,
international funding mechanisms, innovative financing mechanisms, and just
transition financing can provide the financial resources needed to drive the transition
to a low-carbon economy and mitigate the impacts of climate change. The G20
countries have committed to mobilizing trillions of dollars in public and private
finance to support the transition to a low-carbon economy, but there is still a significant
financing gap. The Green Climate Fund is a critical source of finance for climate
projects in developing countries, but more resources are needed to achieve global
climate goals. Many G20 countries have also pledged to reach net-zero emissions
by 2050, but the financial resources needed to achieve this goal are not yet clear.
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One of the most significant resources required for climate action is finance.
G20 countries have committed to mobilizing trillions of dollars in public and private
finance to support the transition to a low-carbon economy. In 2015, the G20 countries
committed to mobilizing $100 billion per year in climate finance by 2020 to support
developing countries in their efforts to address climate change. While some progress
has been made towards this goal, there is still a significant financing gap.

To mobilize finance for climate action, G20 countries have established various
financing mechanisms. For instance, the Green Climate Fund (GCF), established by
the United Nations Framework Convention on Climate Change (UNFCCC), is a
critical source of finance for climate projects in developing countries. As of 2020,
the GCF had approved $19.3 billion in funding for 173 projects in 99 countries.

TECHNOLOGICAL RESOURCES FOR CLIMATE ACTION

Climate change is one of the most significant challenges facing the world
today, and the G20 countries have a critical role to play in addressing it. Technology
is a key component of the fight against climate change, and the G20 countries have
access to a wide range of technological resources to support climate action.

Renewable Energy One of the most significant technological resources for
climate action is renewable energy. G20 countries have access to a variety of
renewable energy technologies, such as solar, wind, and hydropower, which can
help to reduce greenhouse gas emissions. Many G20 countries have set ambitious
renewable energy targets, such as Japan’s goal of achieving 24% renewable energy
by 2030 and India’s goal of achieving 175 GW of renewable energy by 2022.

Energy Efficiency Another important technological resource for climate action
is energy efficiency. G20 countries can invest in energy-efficient technologies to
reduce energy consumption and greenhouse gas emissions. For example, smart grids
can help to optimize energy usage and reduce waste, while energy-efficient buildings
can reduce energy consumption and associated emissions.

Carbon Capture and Storage Carbon capture and storage (CCS) is another
technological resource for climate action. CCS technology captures carbon dioxide
emissions from power plants and other industrial sources and stores them underground
or repurposes them for other uses. Many G20 countries, such as the United States
and Canada, have ongoing CCS projects and are investing in this technology as a
way to reduce greenhouse gas emissions.

Electric Vehicles Electric vehicles (EVs) are another technological resource
that can help to reduce greenhouse gas emissions. G20 countries can support the
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development and adoption of EVs by providing incentives and investing in charging
infrastructure. Many G20 countries, such as China and Germany, have set ambitious
targets for the adoption of EVs.

Technological innovation is critical to achieving climate goals, and G20
countries have a significant role to play in driving innovation. G20 countries are
home to some of the world’s leading research institutions and technology companies,
making them well-positioned to develop and deploy new technologies to reduce
emissions.

To support technological innovation, G20 countries have established various
initiatives, such as the Mission Innovation (MI) initiative. MI is a global initiative
launched in 2015 to accelerate clean energy innovation and increase investment in
research and development. As of 2020, MI had 25 members, including 24 G20
countries.

HUMAN RESOURCES FOR CLIMATE ACTION

Human resources are critical for implementing policies and initiatives to
address climate change. G20 countries have a highly skilled workforce and academic
institutions that can contribute to developing and implementing climate policies.
However, there is a need for increased capacity building and training programs to
ensure that the workforce has the necessary skills and knowledge to address the
complex challenges of climate change. Additionally, there is a need for greater public
awareness and engagement to mobilize support for climate action.

INSTITUTIONAL RESOURCES FOR CLIMATE ACTION

Climate change is one of the most significant challenges facing the world
today, and the G20 countries have a critical role to play in addressing it. Institutional
resources are one of the key components of the fight against climate change, and the
G20 countries have access to a variety of institutional resources to support climate
action.

Government Agencies and Programs One of the most important institutional
resources for climate action is government agencies and programs. G20 countries
can create dedicated agencies and programs to support climate action and implement
policies and initiatives to reduce greenhouse gas emissions. For example, the United
States has the Environmental Protection Agency (EPA), which is responsible for
protecting the environment and reducing greenhouse gas emissions.

International Organizations and Agreements International organizations and
agreements are another important institutional resource for climate action. The G20
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countries can participate in international organizations such as the United Nations
Framework Convention on Climate Change (UNFCCC) and agreements such as the
Paris Agreement to coordinate their efforts to reduce greenhouse gas emissions.
Through these international agreements, G20 countries can work together to mitigate
the impacts of climate change and ensure a sustainable future for the planet.

Research Institutions and Universities Research institutions and universities
are also critical institutional resources for climate action. G20 countries can support
research institutions and universities to conduct research and develop new
technologies to reduce greenhouse gas emissions. Many universities are leading the
way in research and development of renewable energy technologies, energy-efficient
buildings, and sustainable transportation systems.

Public-Private Partnerships Public-private partnerships are another
institutional resource for climate action. G20 countries can leverage public-private
partnerships to develop and implement climate solutions. For example, governments
can partner with businesses to invest in renewable energy projects or energy-efficient
buildings.

Institutional resources, such as governance structures and regulatory
frameworks, are critical to achieving climate goals. G20 countries have established
various institutions to support climate action, including national climate change
bodies, climate finance institutions, and climate-related laws and regulations.

One example of an institutional resource is the National Adaptation Plan
(NAP) process. The NAP process provides a framework for countries to identify
and prioritize adaptation actions, taking into account the country’s specific climate
risks and vulnerabilities. As of 2020, 25 G20 countries had initiated the NAP process.

POLICIES AND INITIATIVES FOR CLIMATE ACTION

G20 countries have adopted various policies and initiatives to address climate
change, including carbon pricing, renewable energy targets, and energy efficiency
standards. However, many G20 countries continue to subsidize fossil fuels, which
undermines their climate goals. Additionally, more needs to be done to address the
transportation sector, which is a significant source of greenhouse gas emissions.
The G20 countries have an opportunity to lead by example and adopt policies and
initiatives that promote sustainable transportation, such as electric vehicles and public
transportation.

CHALLENGES

While G20 countries have made progress in mobilizing resources for climate
action, there are still significant challenges that need to be addressed. One of the
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biggest challenges is the financing gap. Despite commitments to mobilize $100 billion
per year in climate finance by 2020, the actual amount mobilized falls short of this
target.

Another challenge is the lack of technology transfer from developed to
developing countries. Many developing countries lack the technological resources
required to transition to a low-carbon economy. G20 countries must do.

CONCLUSION

Climate change is a global challenge that requires urgent action from all
countries, but the G20 countries have a special responsibility to lead the way. This
paper has provided an overview of the resources available to G20 countries for climate
action, including financial, technological, and human resources. The research findings
suggest that while G20 countries have made progress in committing resources for
climate action. Climate change is a global challenge that requires urgent action from
all countries, but the G20 countries have a special responsibility to lead the way.
This paper has provided an overview of the resources available to G20 countries for
climate action, including financial, technological, and human resources. The findings
suggest that while G20 countries have made progress in committing resources for
climate action.
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Mother Nature has sufficient resources to provide for sustainable life without
losing its equilibrium. However, man has a propensity to take more than what Mother
Nature can provide. Unbridled desires produced by the mental pollution inside our
consciousness is the main culprit for the present dire state of the environment. Not
air, water, noise, or soil pollution is the primary form of pollution that contributes to
climate change. Instead, it is mental pollution resulting from people’s insatiable
urges. G-20 is a leading forum for global economic collaboration, which is working
on more general macroeconomic issues, but due to the severity of the environmental
crises, it has broadened its agenda to include trade, sustainable development, health,
agriculture, energy, environment, climate change, and corruption prevention. This
paper is an attempt in the context of building climate resilient communities based on
the rich Vedic knowledge base which India has since ages highlighting the importance
of cultivating inner resilience to live a sustainable life. 

Section I of the present study provides background knowledge about G-20
and its various functions and its linkage with ancient text. Section II deals with the
literature review to understand the thought process of previous researchers on the
topic related to the Vedic literature available. Section III puts forth the research
methodology of the study, it objective and scope. Section IV presents data analysis
in which the relationship between human beings and Mother Nature is described as
given in our Vedic knowledge, primarily, Srimad Bhagavad Gita and Srimad
Bhagawatam and also how the resilient community can be created through sustainable
practices as mentioned in our Vedic literature, emphasising on ‘Simple living and
high thinking’. Section V outlines the study’s findings and conclusions to motivate
present and future generations to adopt such practices which can be a milestone in
building climate resilient communities ensuring Sustainability.
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SECTION I: INTRODUCTION

The Group of Twenty (G-20) is the most prominent platform for global
economic cooperation. Following the 1997–1998 Asian financial crisis, the G-20
came into being in 1999 as an informal forum for the most significant industrialised
and developing economies to discuss global economic and financial stability.  The
G-20 initially focused on broad macroeconomic issues like establishing and enhancing
a global governance framework for all significant global financial issues, but in
light of the severity of the environmental crisis, it has since broadened its agenda to
include trade, equitable development, good health, agriculture, energy, the
environment, climate change, and corruption prevention. The OECD supports the
work of the G20 Presidency, drawing on its vast expertise in green development,
clean and climate-resilient infrastructure, subsidies for fossil fuels, regulation of
energy, green financing and investments, environmental taxes, and environmental,
social, and governance (ESG).

Sustainability, being a major issue, forces every nation in the world to focus
on sustainable development, and the G-20 nations too have adopted this as their
motto. It’s important to note that the ancient Vedic literature contains a number of
references to ecological equilibrium, climate cycles, rainfall events, the water cycle,
and related topics. These references clearly demonstrate the high level of
consciousness of the sages and people of that time and provide evidence of the
Vedic age. Modern society disbelieves in the spiritual value of nature and sees itself
as the owner of the cosmos. However, the ancient texts indicate a deep understanding
of the negative consequences of environmental deterioration, whether brought upon
by natural or human factors. Ancient vedic literature such as Mahabharata, Ramayana,
Vedas, Upanishads, Bhagavad Gita and Puranas are all full of teachings about
environmental protection and ecological balance. Our ancient Vedic literature is
extremely helpful in resolving contemporary issues pertaining to the environment
and sustainability. But regrettably, we have lost sight of those timeless truths which
might be a game-changer in addressing the urgent issues of sustainability and mental
pollution. 

SECTION II: REVIEW OF LITERATURE

(Sarkar, 2018) “Environment and Environmental awareness in the
Bhagavad Gita” This study focuses on the environment and topics associated with
it that are discussed in the Srimad Bhagavad Gita. The verses that discussed nature,
human nature associations, appraisal, and human behaviour that was centred around
nature were emphasised. This investigation helps the researcher prove that the Hindu
civilisation had a close bond with nature, which is represented in the sacred text.
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(Shweta, 2023) This study “Environment- The Problems, The Laws and
An Untraditional Approach to Find a Solution in Spirituality”  emphasize on
the importance of the ancient book in helping to solve modern problems like climate
change. The study is based on The Bhagavad Gita’s teachings on nature, which have
the potential to be the world’s moral compass and outlined the origins and effects of
pollution.Finally, the research attempts to present the Bhagavad Gita as a novel
strategy for resolving environmental problems.

(Londhe, 2019) through the study “Can We Revisit Scriptures For
Addressing The Challenges Of Climate Change And Sustainability?” stressed
on the necessity to return to these Ancient Bhagavad Gita principles for finding the
divine solutions of the present pressing problem of climate change. The study
concludes that Bhagavad-Gita’s teachings are important for nature preservation,
ecological harmony, and environmental protection.significant.

(AHRENS, 2022) This thesis titled “Know This To Be The Enemy”: Desire
In The Bhagavad Gita And Environmental Destruction “ investigates the
relationship between desire in the Bhagavad Gita and the consumption-related
environmental damage in the modern day.The study claims that the Bhagavad Gita’s
teaching of desirelessness is timeless and greatly pertinent to environmental
challenges. The purpose of this thesis is to explore the insights that the discourses
on desirelessness as explained in the Bhagavad Gita regarding the specific connection
between want, consumption, and the environment is significant.

(Luiz C. Terra dos Santos, 2023) This study tracks and compares the
performance of 19 G20 members from 2000 to 2020 in order to evaluate each nation’s
advancement towards the environmental, economic, and social sustainability outlined
in the CE principles.The methodology used in the study is goal programming along
with the five sectors sustainability model. The findings indicated that Canada,
Australia, Italy, the UK, and the US  have the best overall sustainability
(environmental, economic, and social) in 2020.

SECTION III: RESEARCH METHODOLOGY

Research Objectives

1. To Analyze the relationship between human beings and Mother Nature as
described in our Vedic Literature.

2. To identify such sustainable practices that will help in building resilient
communities as mentioned in our Vedic Literature.

3. To suggest courses of action which will 
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The study is descriptive in nature. The Ancient Vedic Literature has been
analysed and interpreted using Hermeneutics, a qualitative research methodology in
order to investigate its applicability in building resilient communities.

Scope of the Study

The present study primarily focused on the teachings of Bhagavad Gita in
creating a resilient community through sustainable practices. The future researchers
can further deeply analyse the other scriptures that can help in further creating a
resilient community. the underlying guiding principle of sustainability has been
“Simple living and high thinking,” which all of us need to make a part of our lifestyle. 
As the eternal parts and parcels of the Supreme Lord and keeping Him in the centre
of all of our actions, we have to take utmost care, respect and perseverance towards
Lord’s property. 

SECTION IV: DATA ANALYSIS AND INTERPRETATION

Relationship between Human Beings and Mother Nature

The relationship between human beings and mother earth can be understood
from an analogy of a mother and a child. Chapter 14 Text 4 confirms Earth as the
mother and Lord Krishna as the seed giving father as follows:-

(Prabhupada A. B., B.G 14.4, 1968) It should be understood that all
species of life, O son of Kuntî, are made possible by birth in this material nature,
and that I am the seed-giving father.

Explanation: Lord Krishna confirms in the Bhagavad Gita that all living
entities within the earth, within water and within fire are my part and parcel. All of
these manifestations are due to the Mother Earth, and K[cGa’s seed-giving process.
Humans suffer when they want to engage in sensual pleasure and forget their eternal
connection to Lord Krishna and Mother Earth. They get influenced by their sensory
pleasures and result in the destruction of their own mother Earth and then face its
consequences.

Chapter 3 Text 14 describes the relationship between human behaviour with
nature and its impact on the production of food grains.
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(Prabhupada A. B., B.G 3.14, 1968) 

Meaning: All living bodies subsist on food grains, which are produced
from rains. Rains are produced by performance of yajña [sacrifice], and yajña
is born of prescribed duties.

Explanation: In the aforementioned shloka, Lord Krishna discusses the
significance of offerings. The word “Yajna” denotes work carried out with altruistic
intent and for the well-being of others. According to the Vedic sacrifices, the demigods
must be appeased in order for them to be happy and provide enough air, light, and
water for food grains. The field’s ability to produce food is a result of adequate
rainfall, which is managed by demi-gods like Indra, the sun, moon, and other celestial
bodies who are all devoted to the Lord. Since sacrifices can appease the Lord, it
follows that anyone who is unable to offer them, will experience scarcity. This is the
law of nature.

Chapter 7 Text 8 explains how the Lord is present in each component of the
nature as follows:

(Prabhupada A. B., B.G 7.8, 1968) O son of Kuntî, I am the taste of
water, the light of the sun and the moon, the syllable oA in the Vedic mantras; I
am the sound in ether and ability in man.

Explanation: This verse highlights the way the Lord’s various material and
spiritual energies make Him all-pervasive. By tasting the water, we can detect the
Lord’s presence and praise Him for kindly providing tasty water to quench man’s
thirst. The brahma-jyotir, or impersonal effulgence of the Lord, is where the light of
the sun and moon also originates. And every Vedic hymn begins with pranava, or the
transcendental sound of omkara, which addresses the Supreme Lord. The Lord
Krishna explains to us the spiritual significance of each and every element the cosmos
provides, whether it is the sun, the sound of Om, or water. Lord created this universe
with a perfect equilibrium. Humans need to cultivate the consciousness of the Lord’s
presence in every aspect of this cosmic creation, and should work to maintain this
balance.
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Creating resilient community through Sustainable Practices as
mentioned in Srimad Bhagavad Gita

Community resilience is the long-term capacity of a community to adapt to,
endure, and recover from unfavourable events using the  available  resources.
Awakening to the wrongdoings of human society came with Covid 19. As our desire
for more wealth, influence, or status grew, we became more and more avaricious to
the point where we neglected our duties to the earth. Even though we are aware that
this life is temporary, we continue to sprint forward in the blind race of possessions.
We consume and buy things we don’t require, losing ourselves in the process and
harming the environment. We are standing at a crossroads, unsure of which way to
go to protect our Mother Earth, and wondering what we can do. All these questions
have already been addressed in the Ancient Vedic Literature thousands of years ago.
In the present section, this study presents such verses given in the Bhagavad Gita
that are helpful in instructing the human community to be resilient and sustainable.

Chapter 3 Text 11 teaches the human society to cooperate with nature to
bring prosperity as follows:-

(Prabhupada A. B., B.G 3.11, 1968) The demigods, being pleased by
sacrifices, will also please you, and thus, by cooperation between men and
demigods, prosperity will reign for all.

Explanation: The demigods are in charge of providing the air, light, water,
and other blessings needed to maintain every living thing’s body and soul. Their
happiness or unhappiness is determined by how well human beings performs yajna.
Yajna is a term used to describe acts of selflessness that advance social well-being.
Every deed should be  undertaken to please Lord Krishna. When these yajnas are
flawlessly carried out, the demigods in charge of the various supply departments are
naturally pleased, and there is no shortage of the supply of natural goods. Yajnas are
performed to liberate people from their material entanglements and to purify their
existence.

Chapter 3 Text 12 advices the human society to create a bond by giving
back to the nature in the form of Yajnas as follows:-
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(Prabhupada A. B., B.G 3.12, 1968) In charge of the various necessities
of life, the demigods, being satisfied by the performance of yajña [sacrifice],
will supply all necessities to you. But he who enjoys such gifts without offering
them to the demigods in return is certainly a thief.

Explanation: Humans receive all of their basic needs from the agents of the
Lord, such as grains, fruits, vegetables, milk, sugar, sunlight, moonlight, rain, breeze,
etc., and if we don’t give anything back to nature in exchange, we are undoubtedly
thieves and subject to the laws of material nature. By performing yajnas for the well-
being, harmony, and peace of human society, this life’s goal can be achieved.  A
thieving society can never be content since they have no purpose in life. Gross
materialist thieves have no overarching life purpose. They are not taught how to do
yajnas; their only goal is to satisfy their senses. Therefore, the Lord advises that you
live in harmony with perfect tunning with the nature.

Chapter 13 Text 29 talks about the presence of the Lord in all the living
entity and Non Voilence as a measure of resilience as follows:-

(Prabhupada A. B., B.G 13.29, 1968) One who sees the Supersoul equally
present everywhere, in every living being, does not degrade himself by his mind.
Thus he approaches the transcendental destination.

Explanation: The living creature has changed from his position in his spiritual
life as a result of accepting his material existence. However, if one realises that the
Supreme is present in His Paramatma manifestation everywhere, or if they are able
to recognise the Supreme Personality of Godhead in all living things, they will not
degrade themselves by having a destructive mentality and will instead make gradual
progress into the spiritual world. They will consider all living beings as an extension
of Lord Krishna and will stop killing animals for the sake of satisfying their tongue.
The mind tends to be addicted to sense pleasing activities, but when it turns to the
Supersoul, one develops deep spiritual insight.

Chapter 16 Text 21 describes lust, anger and greed as the three enemies to
a sustainable life as follows:-
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(Prabhupada A. B., B.G 16.21, 1968) There are three gates leading to
this hell – lust, anger and greed. Every sane man should give these up, for they
lead to the degradation of the soul.

Explanation: This verse explains the genesis of demoniac life. When a person
tries to sate his lust but is unable, he becomes enraged and greedy. A rational person
who does not want to descend to the species of demoniac life must make an effort to
give up these three adversaries because they have the power to destroy oneself to the
point where there is no chance of escape from this material entanglement. The same
cycle of natural disaster continues. Human society, driven by its insatiable needs,
ruthlessly depletes the earth’s natural resources, which has a knock-on effect on the
health of the natural ecosystem.

SECTION V: FINDINGS AND RECOMMENDATIONS

With reference to our current study, which is based on building a Value-
based resilient community through the teachings of the Bhagavad Gita, the following
qualities or values were discovered to be urgently needed to be adopted by the G-20
nations in their policy making:

1. Self-Control: The human beings should learn the art of Self (Mind) control
to keep their desires regulated so that the mother earth can be protected and
sustained for future generations.

2. Simplicity: It means that one should adhere to the exalted principle of “High
thinking and simple living,” which calls for gathering only what is truly
necessary rather than having excess possessions putting extra pressure on
self and the mother earth. Being a minimalist, one can help to restore the
equilibrium of the  mother earth.

3. Satvik lifestyle: Ecotheology encourages people to deeply appreciate nature
and to appreciate the created world, by adopting satvik way of life and concern
for animal rights. Krishna’s example of expelling the demon Kaliya for
contaminating the Yamuna River is an evidence that the Lord preserves the
natural world and punishes those who contaminate it.

4. Overcoming lust, greed and anger: Lust, anger, and greed are the three
entrances to the hell. These should be abandoned by every rational individual
because they degrade the soul. When our senses are out of control, lust,
anger, and greed start to infiltrate our minds. Purification of the mind is
required in order to regulate the exploitative uses of natural resources. 
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5. Temporary nature of the universe: The Lord himself creates and destroys
the universe according to its cosmic manifestation. We human beings
mistakenly believe it to be eternal and spend our entire lives working for
wealth, notoriety, and prestige in an effort to control or subjugate others.
This sense of dominion results from a mistaken sense of “I” and “mine.”
A wise individual would acknowledge that this material nature is the Lord’s
possession and it should be used for the service of the lord.

6. Sacrifice: Work performed for the welfare of others is known as sacrifice.
Being an integral part of the Supreme Lord, it is the duty of every human
being to care for the mother Earth and all of its inhabitants as if they were
their own siblings. No species on this mother planet will suffer by maintaining
such an endeavour, and there will be complete harmony and  bliss.

7. Cooperation with nature: At the beginning of creation, Lord Krishna
instructed mankind to do Yajnas in order to please the Demi-gods as a gesture
of gratitude for providing all the necessities of life. Being the most intelligent
species in the universe, humans have been given the duty to work in harmony
and cooperation with nature to promote prosperity.

8. Development of Ecotheological consciousness: One needs to cultivate an
understanding of the Divine being who is the source of creation and who, as
this source, is impossibly deeply ingrained and embodied into each and every
ingredient, each particle, and every movement of the movement of Earthly
creation. An important aspect of ecotheology is the need to develop a
consciousness that values creation and enables people to sense God’s presence
among the natural world.

9. Nature as Guru: Verse (11.7) of the Srimad Bhagavatam describes how
young ascetic Dattatreya chose nature as his guru. The wise man elaborates
on the lessons he has learned from the Earth, fire, wind, spiders, kids, and
even his own body. The lessons are applicable and have a big impact on the
environment. The lesson of Dattatreya’s tale teaches us to seek out nature as
our guru and fosters the regards that Vaishnavas( Devotees of the lord ) have
for it.

10. Sense of Animal Rights: According to Bhakti yoga, it is our responsibility
to serve all living beings on this earth with an attitude of modesty, amity,
compassion, and active service.The knowledge that every living being is a
constantly existing, aware, and joyous jiva (living being). All living things,
in their physical manifestations, are worthy and deserving of respect, care,
and compassion. This is true because every living being is an eternal spiritual
being that is inextricably linked to the Supreme Personality of Godhead. 
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CONCLUSION

The Practise of Bhakti-Yoga requires concern and protection for all other
living things, both human and non-human.The ethical pillars of our tradition include
sarva-bhuta-hita, which refers to “devotion for the well-being of all creatures,” and
loka-hita, which means to “devotion for the well-being of all human beings,”
.Therefore, one of the fundamental ethical precepts of our tradition’s practise of
Bhakti-Yoga is the protection of all living beings. The Earth can be considered as a
holy adobe as Lord Krishna, who personally transcended the planet Earth, engaged
in his favourite playful activities, and left the marks of his  footprints upon it.
Everything the Earth produces is God’s energy; it is His property and ought to be
used in his service. We are all related to one another as brothers and sisters as Lord
Krishna  is the seed giving father and we all have duties to Mother Earth and Father
of the universe Lord Krishna. Immense care, respect, and compassion is required to
protect the material nature which is an eternal energy of the Lord.
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The 2023 G20 Delhi Summit is the upcoming eighteenth meeting of Group
of Twenty (G20), a summit scheduled to take place in International Exhibition-
Convention Centre. It will be the first ever G20 summit to be held in India as well as
in South Asia. The Host Country of this summit is India this year. The G20 New
Delhi Summit will be chaired by the Indian Prime Minister, Narendra Modi.

India’s presidency began on 1 December 2022, leading up to the summit in
the third quarter of 2023. The presidency handover ceremony was held as an intimate
event, in which the G20 Presidency gavel was transferred from Indonesian President
to Indian Prime Minister.

The India’s G20 Presidency would guide the work of the G20 under the
theme of “Vasudhaiva Kutumbakam” or “One Earth One Family One Future” –
drawn from the Sanskrit phrase of the Maha Upanishad, which means “The World is
one Family”. Essentially, the theme affirms the value of all life- human, animal,
plant and microorganisms- and their interconnections on the planet Earth and in
wider universe.

INTRODUCTION

     Climate change, biodiversity loss and sustainable growth are long-standing
global challenges. Today they are even more crucial, given the crisis brought about
by the Covid-19 pandemic, which calls for making the much-needed recovery in the
global economy compatible with the planetary boundaries. Post-pandemic recovery
provides an opportunity for governments to look ahead and build a low-carbon and
climate-resilient future. However, this opportunity comes with challenges, not least
because to succeed societies need to embrace profound socio-ecological
transformations from the agri-food system to energy, transport, and infrastructure at
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large. Representing almost 90% of global GDP around two-thirds of the world
population and close to 80% of greenhouse gas emissions, the G20 countries can-
and should- play a leading role  in limiting global warming to 1.5 degree Celsius.
Advancing climate action at all levels, as well as well as coordinated efforts among
the G20 countries are critical for pursuing this goal, and ensuring sustainable and
climate-resilient post-pandemic economic recovery worldwide. The rest of the
international community expects the G20 countries, as the world’s largest emitters
and largest economies, not only to pioneer ambitious action on climate and
biodiversity protection, but also to support less developed countries in their respective
efforts through finance, technology transfer and capacity building.

To re-launch the global economy while fighting climate change, we
recommend that the G20 countries coordinate their efforts to prioritise low-carbon,
green growth policies in their post-pandemic recovery packages. This can be achieved
through concerted action on several fronts when committing that the major share of
recovery funding supports healthy, environmentally friendly solutions and that any
funding adheres to the “do no significant harm” principle. We recommend that the
G20 countries make a renewed commitment to deploying budgetary instruments,
such as carbon pricing, tax incentives and subsidies, to encourage decarbonisation
while implementing a rapid phasing-out of direct and indirect fossil-fuel subsidies
and any  public financial support for fossil fuels, particularly new coal power plants
and mining facilities. At the same time, the investments needed to green the global
economy exceed by a wide margin the public funds available, making the private
sector an important partner in this endeavour. To help redirect private finance towards
green investment, we recommend that the G20 countries step up efforts to set a
common international taxonomy of sustainability and standards for consistent and
comparable reporting frameworks to underpin reliable disclosure of green
investments, including green bonds and sustainable assets. Action in this area can be
complemented by the establishment of a Low-Carbon Finance Facility to catalyse
funds for the recovery, as well as of a Green Rating Agency to support the adoption
of internationally recognized sustainability disclosure and reporting standards, and
the development of a global green bond market. This is particularly important to
finance energy efficiency investment. There is much scope for the G20 to take a
leadership role in the global governance architecture and foster cooperation to align
the legal and policy regimes on climate goals and international trade, including on
carbon border adjustment mechanisms.

ECONOMIC IMPACTS OF CLIMATE CHANGE

Positively, the Indian democracy has resulted in equity moderately greater
than the global average and the dependency ratio is also relatively greater. Nonetheless,
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the poor living standards of people involved in agriculture and people born into
socially and economically backward castes and regions limit the robustness of the
wholesome economy. It is possible and predicted that climate change will rip off the
existing economic standards of these people so much so that it will result in severe
taxes on the economic and industrial assets of the state and central government.

It has been projected that climate change can deplete India’s GDP by circa
2.6% by 2100 even while capping the global temperature rise below 2 °C. In a scenario
where global temperature also keeps increasing (4 °C), this depletion is projected at
13.4%. These figures are an outcome of the changes in precipitation and temperature
levels, and the impact of climate change on labor productivity. Labor productivity
may as well get affected by endemic vector-borne diseases like malaria, dengue, etc.
The probability of the outbreak of such diseases increases due to climate change.17

Nevertheless, gauging the exact financial and economic costs of climate
change is a herculean task and also appears complicated due to uncertainties at every
step. The absolute cost of flooding, heatwaves, cyclones, water scarcity, sea-level
rise, and other climate-related hazards can be determined by the level and direction
of economic development, the solutions opted in infrastructure development, spatial
planning in the future, and the intermingling of hazards and how they will multiply
each other. On top of everything, global warming will have a major role to play in
determining the economic costs.

Elsewhere, climate change can entail significant risks to macrofinancial
stability. Nonfinancial corporate sectors face risks from climate damages and stranded
assets—such as coal reserves that become uneconomic with carbon pricing—and
the disruption could affect corporate balance sheet quality.

WHAT ARE 3 ECONOMIC IMPACTS OF CLIMATE CHANGE?

Global warming will primarily influence economic growth through damage
to property and infrastructure, lost productivity, mass migration and security threats.
The balance between winners and losers turns increasingly negative as temperatures
rise.

TRANSITION TOWARDS CLIMATE-NEUTRAL ECONOMIES

The G20 countries should commit to becoming carbon neutral by 2050. They
should furthermore define their long-term strategy, including science-based, sector
specific targets for 2030 and 2040. This will give industry a reliable framework for
investment. Addressing energy poverty is a challenge in many parts of the world. In
this regard, we recommend that the G20 countries create a Forum on Energy Poverty
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to foster institutional dialogue and disseminate best regulatory and business and
model practices. Through this Forum the G20 could also engage the least developed
countries in their efforts to tackle energy poverty. We also recommend that the G20
countries endorse the concept of “energy communities” and recognize their role in
actively involving citizens and other stakeholders in the renewable energy transition.
This could facilitate the task of securing access to energy during the transition by the
currently undeserved population, fighting energy poverty through reduced energy
poverty through reduced energy consumption and lower energy costs. We also
recommend that the G20 countries establish a Commission to accelerate the
implementation of capacity building for workers affected adversely by the
transformation, as well as quality youth education for climate change and sustainable
development across formal and non-formal learning contexts.

EMPHASIS ON NATURE-BASED SOLUTIONS TO FIGHT CLIMATE
CHANGE AND BIODIVERSITY LOSS

It recommends that the G20 countries strengthen the REDD+ climate  forests
and extend it to Blue Carbon from coastal and marine ecosystems. Efforts in this
area would allow for covering the Earth’s two largest, most diverse and most
productive ecosystems, so that these two approaches can deliver significant economic
and climate benefits. It call on the G20 countries to recognize nature-based solutions
in addition to budgetary instruments to fight- and adapt to – climate change. It
recommends that they support the Restor Platform with targets to restore forest
ecosystems; reduce air and lead pollution in cities; support green coasts in small
island developing states; raise renewable share of energy; and lower land- use stress.
The G20 countries can also act in the areas of food and water security. It recommend
that they promote and support international coordination for the smart repurposing
of agricultural subsidies. This could be achieved by strengthening support for scientific
efforts to assess alternative options aligned with objectives of sustainability and
efficiency of food systems, poverty reduction, food security and affordability of
healthy diets. Building climate-resilient food systems and reducing GHG emissions
from agriculture are urgent priorities. An important first step is a concerted G20
effort to redirect the more than 700 billion per annum in agricultural support measures
toward R&D in productivity enhancing and emission reducing technologies, and
incentives to producers and consumers to adopt sustainable and healthy practices.

CONCLUSION

In 2015, 196 parties adopted the Paris Agreement setting the goal to limit
global warming to well below 2 degree Celsius, preferably to 1.5 degree Celsius,
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compared to pre-industrial levels. In order to meet the Paris objectives climate action
needs to be much more ambitious. Emissions would need to peak in the next decade
and fall to zero by around 2050. In this race towards climate neutrality many countries
have announced different strategies to  address the climate crisis and environmental
degradation while ensuring sustainable growth. National policies are key but
international efforts are equally important. Multilateral coordination at the G20 level
has a critical role to play by fostering global collaboration and setting the stage for
further action in the context of the UNFCCC COP-26. On top of providing short-
term proposals to tackle the most urgent challenges, this T20 task force aims to
provide medium to long term policy options to ensure that the post-pandemic recovery
packages represent an opportunity to build a low-carbon and climate-resilient future.
The strategy aimed at striking a balance and maximizing synergies between the much-
needed economic recovery and environmental sustainability lies at the centre of this
effort.
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SUSTAINABILITY - CLIMATE SUSTAINABILITY AND ENERGY

The G20 recognises the importance of collective action in tackling
environmental challenges and climate change while promoting transitions towards
more flexible, transparent and cleaner energy systems. The OECD supports the G20
Presidency’s work, building on its extensive expertise in green growth, clean and
climate-resilient infrastructure, fossil fuel subsidies, energy regulation, green finance
and investment, environmental taxation and Environmental, Social and Governance
(ESG).

CLIMATE AND GROWTH

In 2017, the OECD supported the German Presidency’s major climate
initiative by developing a new pro-climate and pro-growth narrative in its report
Investing in Climate, Investing in Growth, which was commissioned by the
Presidency and presented to G20 Leaders at the G20 Hamburg Summit. This OECD
report provides evidence-based analysis on how fiscal and structural reforms
combined with coherent climate policy could generate sustainable growth that
significantly reduces climate risks, whilst providing employment and health benefits.

The Argentina G20 Presidency in 2018 has been focusing on a number of
issues related to adaptation to climate change and extreme weather events. The OECD
has been contributing its analysis on climate-resilient infrastructure to the discussions
of the Climate Sustainability Working Group.

During the Saudi G20 Presidency in 2020 the OECD produced a paper on
enabling policies for the transition to net-zero, as well as analysis on Strengthening
Adaptation-Mitigation Linkages for a Low-Carbon, Climate-resilient Future.

In 2021, the OECD is underpinning the strong impetus that Italy’s G20
Presidency is giving to green recovery and climate sustainability, which is
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mainstreamed in all tracks, leveraging Italy’s role in the CoP 26, in partnership with
the UK.

FOSSIL FUEL SUBSIDIES

In 2009, G20 Leaders in Pittsburgh committed to “rationalise and phase out
over the medium term inefficient fossil fuel subsidies that encourage wasteful
consumption”. Since then, the OECD has been documenting the size and scope of
fossil fuel subsidies (FFS). Under the Russian Presidency in 2013, the OECD
contributed to developing a flexible, country-led methodology for undertaking
voluntary peer reviews of countries’ FFS. The OECD supports countries’ efforts to
undertake such peer-reviews, supporting the fossil fuels subsidies’ reviews of China
and the United States, chairing the review of Germany and Mexico under the German
Presidency in 2017, and the peer reviews of Italy and Indonesia in 2018. Additional
work in this workstream is foreseen under Italy’s G20 Presidency.

GREEN FINANCE

In 2016, a new Green Finance Study Group (GFSG) was established under
the G20 Finance Track to identify institutional and market barriers to green finance.
The OECD, drawing on its expertise in green bonds and greening institutional
investors, actively contributed to the five sub-group work streams of the GFSG. This
included providing substantive inputs to the G20 Green Finance Synthesis Reportthat
presented options to enhance the ability of the financial system to mobilise private
capital for green investment. Italy has decided to re-establish this workstream, by
launching in 2021 the Sustainable Finance Study Group, which will be supported by
OECD work.

Summits of leaders from the twenty largest economies of the world, G-20,
began their journey in 2008. Their principal objective then was to tackle the economic
recession gripping the world and to have a mechanism to address such challenges
for the future. Climate Change had, by then, also been clearly recognized as a major
global challenge with huge economic implications and one that even had an
existentialist dimension for humankind. Urgent action was the need of the hour, yet
all that the first G-20 Summit, held in 2008 in Washington DC, had to say on climate
change and a host of critical issues for the globe in its declaration was:

“We remain committed to addressing other critical challenges such as energy
security and climate change, food security, the rule of law, and the fight against
terrorism, poverty and disease”.
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   President George Bush was the US President at that time and for many this
very limited reference to climate change was understandable given that the US’s
main efforts at that time was to rope in the major emerging economies into taking
mitigation (reducing GHG emissions) actions, no matter the impact of this on their
development imperatives. The US had not joined the Kyoto Protocol under which
developed countries took quantified emission reduction targets and all effort were
directed to dilute, if not jettison, the guiding UNFCCC (United Nations Framework
Convention on Climate Change) principle of common but differentiated
responsibilities (CBDR). This would also do away with the scientifically proven
responsibility of the developed world for their emissions since industrialisation.In
action, rather than words, the direction was to maintain the hegemony of the developed
world even in climate action. This has continued to remain.

In the G-20, the developed world also sought to rope in the leading emerging
economies to share in the global burden. In brief, with the by then apparent rise of
China, a US-China concert, with some help from Europe (read Germany) was set in
motion. There were, of course, checks and balances, including the inclusion of the
next set of emerging economies like India, Brazil, Russia, South Africa and others in
the grouping to make it more ‘inclusive’. The US-China concert has also continued
to play in the climate change auditorium.

In 2009, President Barack Obama was inaugurated and a Democratic
administration with an avowed commitment to multilateralism and tackling climate
change came into place. CBDR now found its way into the simple declaration of the
2nd G-20 held in London in early 2009:

“We reaffirm our commitment to address the threat of irreversible climate
change, based on the principle of common but differentiated responsibilities, and to
reach agreement at the UN Climate Change conference in Copenhagen in December
2009”.This was, in realty, lip service.

The next G-20 Summit was held in Pittsburgh USA in late 2009 just prior to
the United Nations Convention on Climate Change (UNFCCC) Conference of Parties
(CoP) in Copenhagen. Articulating a strong resolve on climate change, the Summit
declared the G-20’s “resolve to take strong action to address the threat of dangerous
climate change. We reaffirm the objective, provisions, and principles of the United
Nations Framework Convention on Climate Change (UNFCCC), including common
but differentiated responsibilities …… We will intensify our efforts, in cooperation
with other parties, to reach agreement in Copenhagen through the UNFCCC
negotiation. An agreement must include mitigation, adaptation, technology, and
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financing”. Finance Ministers were tasked to report back with “a range of possible
options for climate change financing to be provided as a resource to be considered in
the UNFCCC negotiations at Copenhagen” and climate and green financing
underscored as important for the World Bank’s agenda.”

The Pittsburgh the G-20 declaration basically set the tenet for the G-20
position on climate change, which nominally acknowledged the developing countries
on differentiation but demanded action by ALL countries. Underplaying the providing
of climate finance and collaboration on innovation have also been a hallmark though
again in well couched language.

Another push by the developed world at the G-20 which was concretised at
a working lunch at the environment friendly facility of Phipps Conservatory at
Pittsburgh was “to phase out and rationalize over the medium-term inefficient fossil
fuel subsidies while providing targeted support for the poorest. Inefficient fossil fuel
subsidies encourage wasteful consumption, reduce our energy security, impede
investment in clean energy sources and undermine efforts to deal with the threat of
climate change”.

Since then, this has been one of the recurring themes driving the G-20 against
fossil fuel subsidies. The narrative pushed is that these subsidies distort markets,
widen fiscal deficits across economies and slower the adoption of cleaner fuels thus
making fossil fuel subsidies an unfavourable global policy choice. All this, even
while the developed world continues to ply its own fuel subsidies in various forms.

Let us see how things moved on climate change at the G-20 from 2009, the
pivotal year in so far as global climate negotiations with world leaders attending the
CoP at Copenhagen and even participating in the negotiations.

No matter the change in administration in the US, the country, with able
support from the rest of the developed world, continued to be strong in dismantling
differentiation. Indeed, President Obama himself negotiated with leaders of the
BASIC group [India, China, Brazil and South Africa] on the issue of all countries
agreeing to have their climate actions “verified” internationally, no matter this not
being in consonance with the UNFCCC and its Kyoto Protocol, which was now in
force. Despite strong opposition from the Chinese, he finally relented only when
Prime Minister Dr Manmohan Singh told him that the Indian Parliament would not
countenance such infringement of sovereignty. The leaders settled on the expression
“consultation” in so far as developing countries were concerned and at the next CoP,
in 2010 at Cancun, a process of International Consultations and Analysis was agreed
for them as against an International Assessment and Review for developed countries.
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The story regarding finance is equally interesting where developing countries
were presented a figure of US$ 30 billion as commitment by developed countries
for finance for the years 2010-2012 and US$ 100 billion a year for the coming decade
till 2020. However, just as the hammer was to go down, an advisor whispered
something in his ear and a visibly embarrassed President Obama had to block the
proposal on the ground that specific money matters were a Congressional prerogative
and not in his remit. The expression “approaching US$ 30 billion” then crept into
the Copenhagen Accord and ‘approaching’ has been the guiding principle on climate
financing to be provided by developed countries ever since. Indeed, the long-term
promise of US$ 100 billion a year is still nowhere on the horizon with the Glasgow
Climate Pact (UNFCCC COP in 2021), more than a decade later, noting the ”regret” of
the developed countries in keeping their commitment!  

The next two G20 meetings, both held in 2010, at Toronto and Seoul, did
precious little on climate change but heard special briefings from President Felipe
Calderón of Mexico and Prime Minister Meles Zenawi of Ethiopia on climate change
financing. The next G-20 Summit in Cannes (France) in 2011 saw the grouping
return to the issue of fossil fuel subsidies with decisions on bettering data to tackle
this issue.

Things changed at the G-20 as the Mexicans took the Presidency in 2012.
The Los Cabos Summit moved to provide some substance to the climate finance
agenda creating a group on climate finance and for finding ways to mobilize resources.
Further, green recovery and sustainable finance mechanisms were also discussed in
greater detail. Also, by 2012 the need for restructuring and refinancing the multilateral
development bodies to support green growth was very well established and the G-
20 action at Los Cabos sought taking measured steps to restructure the global financial
architecture to deliver finance for green growth and tackling climate change.

The Los Cabos Summit, as indeed other Summits, clearly showed the interest
of the hosts in guiding the declaratory thrust of the grouping. This was best noticed
at the next G-20 Summit in 2013 in St. Petersburg where the Russians ensured that
the declaration limited itself to a very narrow set of issues pertaining to the climate
change and support to developing a legal instrument under UNFCCC to deal with
climate challenge. Russia, whose ratification in 2004, had brought the Kyoto Protocol
in force had now sown the seed for the jettisoning of the principle of differentiation
with the support for a new legal instrument under the UNFCCC.

The directional shift of action by ALL was clearly noticeable in the declaration
of the 2014 G-20 Summit in Brisbane (Australia) which noted “We will work together
to adopt successfully a protocol, another legal instrument or an agreed outcome with
legal force under the UNFCCC that is applicable to all parties at the 21st Conference
of the Parties (CoP21) in Paris in 2015. We encourage parties that are ready to
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communicate their intended nationally determined contributions to do so well in
advance of CoP21 (to be held in Paris in 2015).

This was reinforced at Antalya, Turkey in 2015 though there the CBDR
principle was at-least paid lip-service: “We underscore our commitment to reaching
an ambitious agreement in Paris that reflects the principle of common but
differentiated responsibilities and respective capabilities, in light of different national
circumstances.  We reaffirm that UNFCCC is the primary international
intergovernmental body for negotiating climate change. We welcome that over 160
Parties including all G20 countries have submitted their Intended Nationally
Determined Contributions (INDCs) to the UNFCCC, and encourage others to do so
in advance of the Paris Conference”.

The UNFCCC CoP at Paris in 2015 was a game-changing conference that
saw a jettisoning, in real effect, of differentiation and committed ALL countries
to nationally determined commitments (NDCs). The US, and the developed world,
appeared to have prevailed with the Chinese as willing partners. Indeed, the game
appeared set after the US and China announced a climate partnership in 2014. This
was again to be witnessed in 2021.

India, under Prime Minister Modi, played a major role at Paris in giving a
huge fillip to renewable energy by establishing the International Solar Alliance in
collaboration with France. But the ironies of the twists of history continued.
Presidential elections in the US brought President Donald Trump to power in 2016
and one of his first acts was to pull the US out of the Paris Agreement. From then
onward, for the next four years, the G-20 was basically a divided grouping on climate
change with the US, perhaps, elaborating disdain for the Paris Agreement [best
captured in the G-20 declaration from Hamburg (2019): “The United States reiterates
its decision to withdraw from the Paris Agreement because it disadvantages American
workers and taxpayers.” The real reason, it can be surmised, was not only its
unwillingness to cap growth but to commit to cut down on fossil fuel usage.

Interestingly, but not unexpectedly, the US response of 2019 elicited a strong
counter-response from the others under German leadership: “The Leaders of the
other G20 members state that the Paris Agreement is irreversible ….. We reaffirm
our strong commitment to the Paris Agreement, moving swiftly towards its full
implementation in accordance with the principle of common but differentiated
responsibilities and respective capabilities, in the light of different national
circumstances and, to this end, we agree to the G20 Hamburg Climate and Energy
Action Plan for Growth”

The G-20 Summit after the UNFCCC CoP in Paris was held in 2016 in
Hangzhou and, with the US out, provided the Chinese an opportunity to try and take
a moral high ground on climate change and push for the Paris Agreement. They also
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launched the Green Finance Study Group to identify institutional and market barriers
to green finance and options to enhance the mobilisation of private capital for green
investment.

The Osaka (2019) G-20 Summit tried to refocus matters on finance “we
strive to foster inclusive finance for sustainable development, including public and
private financing mobilization and alignment between them, as well as innovation
in a wide range of areas for low emissions and resilient development……..We
emphasize the importance of providing financial resources to assist developing
countries with respect to both mitigation and adaptation in accordance with the Paris
Agreement”

Thereafter, Riyadh (2020), a virtual Summit given the COVID-19 pandemic,
had a non-negotiated declaration on climate change and an endorsement for a Circular
Carbon Economy (CCE).

But the twists of history continued and in 2020, President Joe Biden assumed
the Presidency of the US and brought it back into the Paris Agreement. There was,
of course, no change in the pursuit of hegemony of power. Once again, no heed was
paid to differentiation and accepting responsibility for past emissions, but the call
was for ALL countries to achieve Net Zero GHG emissions by 2050. The G-20
Summit in Rome, Italy, was held in this backdrop and preceded the UNFCCC CoP
at Glasgow which once again saw global leaders converging at a CoP.

Of all the G-20 Summits, Italy’s G20 presidency of 2021 delivered the most
seminal declaration on climate change. The declaration touched upon various
important issues including, climate mitigation, circular economy, fossil fuel subsidies
and using tax instruments for climate finance. The G20 climate finance study group
constituted in 2018, under the Argentinian Presidency, was expanded in terms of its
mandate and now tasked to consider additional aspects of sustainable development.
The group was, therefore, renamed Sustainable Finance Study Group (SFSG). The
Group was also mandated to developing, climate focused G20 sustainable finance
roadmap, improving sustainability reporting, identifying sustainable investments,
and aligning International Financial Institutions’ efforts with the Paris Agreement.

Italian presidency also witnessed introduction of a new pillar dedicated to
protecting the planet in the G20 action plan. Climate change was no longer being
viewed as one of global challenges, rather its macro-economic and fiscal impacts
were being assessed for safeguarding the global economic architecture.

The relevant text from Rome thus demands full reproduction, even though it
is lengthy, to capture its full import: By the end of 2021, it was almost clear that the
developed world couldn’t mobilize committed climate finance of $ 100 bn per year.
The climate delivery plan submitted at the Glasgow presidency of Conference of
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Parties to the UNFCCC acknowledged that the target agreed at time of the Paris
agreement, can only be achieved by 2023[i]. Therefore, the G20 needed to step up
its efforts in mobilizing and safeguarding the financial resources for climate action.

The declaration reaffirmed the G-20’s “commitment to the full and effective
implementation of the UNFCCC and of the Paris Agreement, taking action across
mitigation, adaptation and finance during this critical decade, on the basis of the
best available scientific knowledge, reflecting the principle of common but
differentiated responsibilities and respective capabilities, in light of different national
circumstances. We remain committed to the Paris Agreement goal to hold the global
average temperature increase well below 2°C and to pursue efforts to limit it to
1.5°C above pre-industrial levels, also as a means to enable the achievement of the
2030 Agenda.

We recognize that the impacts of climate change at 1.5°C are much lower
than at 2°C. Keeping 1.5°C within reach will require meaningful and effective actions
and commitment by all countries, taking into account different approaches, through
the development of clear national pathways that align long-term ambition with short-
and medium-term goals, and with international cooperation and support, including
finance and technology, sustainable and responsible consumption and production as
critical enablers, in the context of sustainable development. We look forward to a
successful CoP26.
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INTRODUCTION

Humanity is facing climate change since the beginning of its existence.
However, it has only been in the last century that we’ve started to observe significant
negative the impact of our actions on the climate and environment. Healthy climate
is an integral part of our existence and should be our main concern.  We can say that
recognition of this topic has finally reached its peak. It is not long topics are discussed
only among experts or visionary. Calls for climate solutions the echo of change is
being heard at a high level these days meetings of world   leaders and policy makers,
but also on the streets. People of all walks of life, all ages, all geographies included
area and educational background are take a stand. Wherever you look, wherever you
go, you can’t escape the movement which was specifically brought to the attention
of inspired by the younger generation colleague Greta Thunberg. Understanding
that they are our future and to whom it will be left deal with consequences, youth
demands strong action. Some say it’s already too late and we won’t be able to deliver
on Paris Agreement to keep global temperature rise this century well below 2 degrees
Celsius above pre-industrial levels and to step up efforts to limit temperature further
increase to 1.5°C1. However, if we take the issue seriously and sure enough, we still
have a chance.  This leads us to the question: what is G20 as a grouping of twenty
major economies done so far and what needs to be done to support it climate change
solution? What policies are at the disposal of countries to improve environmental
and sustainable living assurance and the climate for generations to come?

IMPORTANCE OF DISCUSSION ABOUT CLIMATE CHANGE

Global warming, the main result of climate change has a major impact on us
environment, but also on economic development well-being of countries and their
populations. According to the International Monetary Fund (IMF) World Economic
Outlook, January 2020 upgrading, growth forecast for the global economy
downgraded for 2020 and 2021. To cite the report “Climate Change”, the driver
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increased frequency and intensity of meteorological disasters, already at risk health
and economic consequences, and not only directly in the affected areas. It can pose
challenges to other sectors that may not yet be realized direct effect including
contribution for cross-border migration or financial stress (for example, in the
insurance sector).”More and more often we hear about climate extremes never seen
before: severe drought in South Africa, the Sahel or Australia, new temperature
records were set in France and during extreme heat waves in Germany or India
summer 2019, storms and floods in Brazil or Bangladesh, unusual cyclone patterns
like Mozambique, Zimbabwe as Cyclone Idai and Malawi, devastating storms like
Irma and Maria in the Caribbean, or fires in California, Indonesia, Amazon rainforest
and Australian Shrubs. These are just a few examples who have been adding since a
few years ago growing vulnerability and the cost of climate crisis. In addition, the
melting of the ice caps continues and rising sea levels increase the risk of flooding
which in the future may affect not only coastal regions or small islands, but also
major cities close to the water, like New York, Mumbai, Osaka, Shanghai, Bangkok
and many more. It is very important to pay attention to climate change because it is
often the source of food shortages, instability, conflict and resulting population
displacement. Climate change affects everyone without distinction, but the weakest
usually those whexposed to its harmful effect. In order to be most effective in efforts
it is necessary to use it to fight climate change international cooperation and come
together global solutions.

One of the most important initiatives in efforts to fight climate change Paris
Agreement that was adopted December 2015. This is the first ever universal, legally
binding global climate agreement and so far 187 out of 197 parties have ratified it to
the United Nations Framework Convention on Climate Change (UNFCCC). The
parties agreed to strengthen the global response to keeping the global threat of climate
change temperature rise this century well below 2 degrees Celsius above pre-industrial
levels and to step up efforts to limit temperature increase further by 1.5 °C. To reach
these goals, appropriate mobilization and the provision of financial resources,
technology and advanced capacity building was to be imposed. Financial flows were
believed to help reach the lower greenhouse gas (GHG) emissions and climate-
resilient way. Another provision confirmed this 2010 Cancun Agreement that evolved
into countries committed to the goal of mobilization thus combined USD 100 billion
per year by 2020, supporting the needs of development action and weakest country.
The agreement also provides a better transparency framework for action and advocacy.
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G20 AND CLIMATE CHANGE

Early years

Various issues related to climate change has been included in the G20 agenda
over time policy makers started recognize the relationship of climate to holistic
economic performance of countries and as a result, the need to act. There was a clear
evidence for the approach based on Cooperation and the G20 Acted as a leading
platform. Realizing that asymmetry of its members, G20 encouraged country-specific
policies, while support coordinated action in battle against climate change.

Since their first summit in 2008 Washington DC, USA, Climate topics played
an important role in discussions of G20 leaders. In Washington, the G20 members
expressed concern climate change for the first time. Next topic got more exposure
during the year 2009 London, UK summit, where leaders reaffirmed its commitment
to address the threat of irreversible climate change, based on the principle of common
but differentiated responsibilities. Leaders committed to creating transition to clean,
innovative, low carbon technologies and infrastructure. They also assured to reach
agreement on 15th Conference of the Parties (COP15) UNFCCC which took place in
December 2009 Copenhagen. Around 115 COP15 leaders participated in the high-
level segment and elevated climate change policy to the highest level political level.
Participants agreed Copenhagen Accord, which expressed express political intent to
compel response to carbon and climate change, both in short and long term. Key
element of the long-term goal was to limit settlement maximum global mean
temperature raise no more than 2°C above pre-industrial levels, subject to review in
2015. It also included a reference to consider limit the rise in temperature 1.5°C, a
key demand made by weak developing countries. However, The parties did not specify
how to do this practical terms. Developed in addition countries pledged to fund
actions to reduce to provide US$30 billion for GHG emissions 2010-2012 period,
and to mobilize the long - Term finance of another US$100 billion per year to help
more from various sources till 2020 developing countries adapt to the inevitable
effects of climate change. Green climate the fund was also established at COP15.

Pittsburgh, US at the 2009 summit G-20 endorses Copenhagen Accord
mitigation, adaptation, to include technology, and financing, and is committed to
“supporting developing countries in the deployment of clean energy technologies,
reducing forest-related emissions, and adapt to the effects of global warming.” They
calls upon the World Bank to play a leading role responding to globally urgent
problems coordinated action, among them climate change, and asked international
financial institutions to provide assistance to countries this process. G-20 members
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agreed to step out more inefficient fossil fuel subsidies medium term, providing
targeted support for the poorest. Was a special attraction on financing the transition
to a green economy through investing in sustainable clean energy, energy efficiency,
renewable and climate resilience. To access the result, countries must integrate climate
change concern in their domestic policies and to do access to new sources of climate
finance.

NATIONAL ACTION PLAN ON CLIMATE CHANGE

There are Eight National Missions which form the core of the National Action
Plan, representing multi-pronged, long-term and integrated strategies for achieving
key goals in the context of climate change. While several of these programmes are
already part of our current actions, they may need a change in direction, enhancement
of scope and effectiveness and accelerated implementation of time-bound plans.

• National Solar Mission

• National Mission for Enhanced Energy Efficiency

• National Mission on Sustainable Habitat

• National Water Mission

• National Mission for Sustaining the Himalayan Ecosystem

• National Mission for a Green India

• National Mission for Sustainable Agriculture

• National Mission on Strategic Knowledge for Climate Change

National Solar Mission:

A National Solar Mission will be launched to significantly increase the share
of solar energy in the total energy mix while recognizing the need to expand the
scope of other renewable and non-fossil options such as nuclear energy, wind energy
and biomass. India is a tropical country, where sunshine is available for longer hours
per day and in great intensity. Solar energy, therefore, has great potential as future
energy source. It also has the advantage of permitting a decentralized distribution of
energy, thereby empowering people at the grassroots level. Photovoltaic cells are
becoming cheaper with new technology. There are newer, reflector-based technologies
that could enable setting up megawatt scale solar power plants across the country.
Another aspect of the Solar Mission would be to launch a major R&D programme,
which could draw upon international cooperation as well, to enable the creation of
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more affordable, more convenient solar power systems, and to promote innovations
that enable the storage of solar power for sustained, long-term use.

National Mission for Enhanced Energy Efficiency:

The Energy Conservation Act of 2001 provides a legal mandate for the
implementation of the energy efficiency measures through the institutional mechanism
of the Bureau of Energy Efficiency (BEE) in the Central Government and designated
agencies in each state. A number of schemes and programmes have been initiated
and it is anticipated that these would result in a saving of 10,000 MW by the end of
11th Five Year Plan in 2012. To enhance energy efficiency, four new initiatives will
be put in place. These are: •A market based mechanism to enhance cost effectiveness
of improvements in energy efficiency in energy-intensive large industries and
facilities, through certification of energy savings that could be traded. •Accelerating
the shift to energy efficient appliances in designated sectors through innovative
measures to make the products more affordable. •Creation of mechanisms that would
help finance demand side management programmes in all sects dors by capturing
future energy savings.

National Mission on Sustainable Habitat:

A National Mission on Sustainable Habitat will be launched to make habitat
sustainable through improvements in energy efficiency in buildings, management
of solid waste and modal shift to public transport. The Mission will promote energy
efficiency as an integral component of urban planning and urban renewal through
three initiatives. i. The Energy Conservation Building Code. ii. Recycling of material
and Urban Waste Management iii. Better urban planning and model shift to public
transport.

National Water Mission:

A National Water Mission will be mounted to ensure integrated water resource
management helping to conserve water, minimize wastage and ensure more equitable
distribution both across and within states. The Mission will take into account the
provisions of the National Water Policy and develop a framework to optimize water
use by increasing water use efficiency by 20% through regulatory mechanisms with
differential entitlements and pricing.  The National Water Policy would be revisited
in consultation with states to ensure basin level management strategies to deal with
variability in rainfall and river flows due to climate change. This will include enhanced
storage both above and below ground, rainwater harvesting, coupled with equitable
and efficient management structures. The Mission will seek to develop new regulatory
structures, combined with appropriate entitlements and pricing.
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National Mission for Sustaining the Himalayan Ecosystem:

A Mission for sustaining the Himalayan Ecosystem will be launched to evolve
management measures for sustaining and safeguarding the Himalayan glacier and
mountain eco-system. Himalayas, being the source of key perennial rivers, the Mission
would, inter-alia, seek to understand, whether and the extent to which, the Himalayan
glaciers are in recession and how the problem could be addressed. This will require
the joint effort of climatologists, glaciologists and other experts. We will need to
exchange information with the South Asian countries and countries sharing the
Himalayan ecology.

National Mission for a Green India:

A National Mission will be launched to enhance ecosystem services including
carbon sinks to be called Green India. Forests play an indispensable role in the
preservation of ecological balance and maintenance of bio-diversity. Forests also
constitute one of the most effective carbon-sinks. The Prime Minister has already
announced a Green India campaign for the a forestation of 6 million hectares. The
national target of area under forest and tree cover is 33% while the current area
under forests is 23%. The Mission on Green India will be taken up on degraded
forest land through direct action by communities, organized through Joint Forest
Management Committees and guided by the Departments of Forest in state
governments.

National Mission for Sustainable Agriculture:

The Mission would devise strategies to make Indian agriculture more resilient
to climate change. It would identify and develop new varieties of crops and especially
thermal resistant crops and alternative cropping patterns, capable of withstanding
extremes of weather, long dry spells, flooding, and variable moisture availability.
Agriculture will need to be progressively adapted to projected climate change and
our agricultural research systems must be oriented to monitor and evaluate climate
change and recommend changes in agricultural practices accordingly. Focus would
be on improving productivity of rainfed agriculture. India will spearhead efforts at
the international level to work towards an ecologically sustainable green revolution.

National Mission on Strategic Knowledge for Climate Change:

To enlist the global community in research and technology development and
collaboration through mechanisms including open source platforms, a Strategic
Knowledge Mission will be set up to identify the challenges of, and the responses
to, climate change. It would ensure funding of high quality and focused research
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into various aspects of climate change. The Mission will also have, on its research
agenda, socio-economic impacts of climate change including impact on health,
demography, migration patterns and livelihoods of coastal communities. It would
also support the establishment of dedicated climate change related academic units
in Universities and other academic and scientific research institutions in the country
which would be networked.

RECOMMENDATION

Protect the poor from climate

The G20 countries should commit to increasing the protection of the poor
and vulnerable, in particular women and girls, against climate risks. This should
include pro-active adaptation, pro-poor insurance approaches and investing into social
protection systems in vulnerable developing countries. In particular developed
countries in the G20 need to significantly ramp up adaptation finance to poor countries
by 2020 as well as additional finance to address loss and damage, when people
experience climate impacts beyond what they can adapt to. The cooperation with
other countries, in particular with the V20/Climate Vulnerable Forum and Africa,
should advance climate resilience in all actions it takes, including infrastructure
investments.

Promote radical emission reductions towards the 1.5°C limit

All G20 governments should provide Nationally Determined Contributions
(NDCs) under the Paris Agreement with high and comparable ambition levels that
are sufficient to put the world on rapid emission reduction pathways consistent with
the 1.5°C limit. They should commit to back up their NDCs with concrete and
transparent national low-GHG emission development strategies by 2018. This should
be complemented by concrete action initiatives which further reduce emissions before
2020, in particular by accelerating the shift to 100% renewable energy and near-zero
emissions, away from fossil fuels. Other ambitious countries, like the 48 countries
in the V20/Climate Vulnerable Forum (CVF), should be ambitiously supported in
their own transition to 100% renewable energies, with a particular focus on
overcoming energy poverty.

Promote gender equality and human rights in climate action

Based on countries’ commitments under human rights, the SDGs and the
provisions of the Paris Agreement, G20 countries should commit to fully promoting
gender equality and human rights in all climate action. G20 countries should promise
to regularly exchange experience and report on progress achieved in this regard
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(incl. in relation to the NDCs). They should also promise to support the work on a
strong gender action plan under the UNFCCC.

Phase out fossil fuel subsidies and make finance sustainable

The G20 must agree on the equitable, pro-poor phase-out of all fossil fuel
subsidies by 2020: The G20 should create a process to initiate redirection of energy-
related domestic and international public finance to only support cost-effective, clean,
healthy and safe sources of renewable energy and energy efficiency by 2020, to be in
line with the 1.5°C limit. The G20 must cooperate to make financial investments
sustainable and advance poverty-sensitive carbon pricing, which can also generate
additional public resources for climate and SDG action.
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Clean air is very important for the life of human beings, animals and trees
but presently the air quality is not good, there are many pollutants in the air. The
main sources of pollutants that regularly degrade the natural environmental conditions
are the fast-growing population, industrial emissions, automobile exhaust, and open
burning of garbage material. The continuous monitoring of these pollutants is
necessary to prevent environmental deterioration. Various types of instruments are
available to monitor the pollutes and harmful gases, which are time-consuming,
expensive and rarely used for in real-time areas. The gas sensor is a popular and
ideal device for monitoring the environment. There are different types of materials
such as carbon nanotubes (CNTs), Graphene (G), metal/metal oxide nanoparticles,
two dimensional (2D) nanomaterials and hybrid nanostructures, which have been
widely investigated as sensing materials for environmental gas sensors.

INTRODUCTION

With the development of urbanization and industrialization, our lifestyles
have been changed dramatically over the past several years. With the rapid economic
development the toxic, flammable, and explosive exhaust gases, mostly emitted from
fuel combustion from vehicles and industry, have already negatively impacted both
human health and the environment.

Unfortunately air pollutions caused by toxic gas emissions from constructions,
indoor/outdoor atmosphere have become a global issue because of the serious threat
to human health and life. It is due to increased consciousness about potential
environmental hazards environmental gas monitoring has become an important
research area.

The pollution control authorities that monitor daily pollution levels and feed
data through the internet, those agencies usually provide only averaged Air Quality
Index for specific regions. According to the World Health Organization (WHO) about
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3.8 million people die prematurely every year due to household air pollution out of
7 million death caused by all types of air pollution. Thus, accruing location-and
time-specific gas pollution information is indispensable. Also employees working
in mining, medicine and other manufacturing sectors are often exposed to different
toxic and flammable gases due to emissions from industrial processes and
applications. Long-term exposure to those toxic gases could cause respiratory-related
diseases and prolonged exposure to those hazardous gases may also cause heart-
related problems, cancer or even stroke.

Thus, there is a strong demand for developing a device (gas sensors) with
excellent sensing performance for air monitoring and human health protection.
Recently gas sensing as a typical application in intelligent systems is receiving
increasing attention in both industry and academia. Gas sensing technology has
become more significant because of its widespread and common applications in the
following areas: (1) industrial production (2) automotive industry (e.g., detection of
polluting gases from vehicles) (3) medical applications (e.g., electronic noses
simulating the human olfactory system) (4) indoor air quality supervision (e.g.,
detection of carbon monoxide) and (5) environmental studies (e.g., greenhouse gas
monitoring) etc.

The aim of industry and researchers community is to develop modern class
of environmental gas sensors using electronic nose based advance technology with
low cost and power consumption. Most of the common commercial gas sensors are
based on metal oxide semiconductors (MOS), polymer materials and the methods
used for sensing are optical methods, calorimetric methods, gas chromatography
and acoustic methods. Nano-material-based gas-sensing materials have gained
significant momentum due to many promising electrical, optical, and thermal
properties combined with high surface to volume (S/V) ratio, short response and
recovery times, high sensitivity, selectivity, reversibility and stability etc. Different
carbon materials, such as carbon nanotubes (CNT), Charcoal, Graphene, Graphene
oxide (GO), bio char, etc. have been shown to be useful as chemical and bio-sensors
due to the ease in tailoring their sensitivity by simple chemical treatments.

AIR POLLUTION AND ITS SOURCE

Air pollution is a serious environmental health problem that seriously affecting
the life of everybody on the earth. Air pollutant is a substance in air that can be
source of damage to living beings and environment. The different source of pollutants
are solid particles, stoves at home, tobacco smoke, motor vehicles, industrial facilities,
open construction and forest/agricultural fires. There are two type of pollutants i.e.
primary and secondary.

The emission of toxic gases such as NO
x
 and CO from vehicles exhaust and

release of SO
x
 from industrials factories come under the category of primary pollutants
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such as CO, NO, SO
2
, NO

2
, NH

3
, VOC etc. However, secondary pollutants are not

emitted directly. They produced in the air when primary pollutants react/interact.
The prominent reason of ground level ozone is secondary pollutant. SO

3
, HNO

3
,

H
2
SO

4
, H

2
O

2
, NH

4
+, O

3
 etc. are the example of secondary pollutants. According to

World Health Organization (WHO) pollution is responsible for exacerbation of asthma
and increase in respiratory infections especially in children. Increased morbidity
and mortality, due to cardiovascular diseases including stroke, chronic respiratory
diseases and cancers have also been attributed to air pollution. Presently air pollution
is considered as the greatest environmental risk to health. These above mentioned
issues indicates that air pollution is now the world’s largest single environmental
health risk. Some of the more important atmospheric pollutants, their sources, effect
on human health and environment are summarized in Table 1. The indoor air quality
is equally important as we spend maximum time at indoor such as houses, hospitals,
schools and so on.

Table-1: Some pollutants their resource and their effect on the environment
and human beings.
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 GAS SENSOR

The gas sensor is one of the classifications of chemical sensors. A chemical
sensor comprises of a transducer converting the chemical information into another
form of electronic signal like frequency change, current change or voltage change
resistance change. A gas sensor is a device that measures the concentration of the
gas that comes in contact with it. The characteristic of the gas that is defected by the
gas sensors is their breakdown voltage which is specific for a particular gas. In this
way gas sensor identifies the gas by measuring their breakdown voltage. While current
discharge in the device gives the concentration of the gas. These are transducers that
detect gas molecules and provide an electrical signal proportional to their
concentration.

A sensor is made up of sensitive material that is either in bulk or placed on a
suitable support and is used to perform molecular recognition. The analyte recognition
process happens on the sensing element’s surface or in the bulk of the material,
resulting in a concentration-dependent change property that can be converted into
an electrical signal by the suitable transducer. This simple transduction mechanism
allowed for the creation of devices in a variety of shapes and sizes.  Even though
these sensors are modest, several applications require further downsizing.
Compatibility with integrated circuit (IC) technology, in particular, is increasingly
widely pursued. Top-down techniques have been used to fabricate fully integrated
devices, however the top-down approach often has higher throughput and is more
suited to large-scale integration. Micromachined sensors can be manufactured on a
chip substrate using these processes, allowing for easy interface with traditional
silicon microelectronics.

Sensors, on the other hand, are becoming increasingly common in our daily
lives. Our environment is rapidly changing and sensors are a vital part of that change.
Sensors are commonly agreed upon to have the following characteristics:

� Be in direct contact with the examined subject

�  Convert non-electric information into electric signals

�  Respond rapidly

�  Operate continuously or at least in repeated cycles Be small

The most important characteristics of a sensor are

� Sensitivity
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� Stability
� Repeatability

In most cases, a sensor is only usable if all three components are precisely
determined for a specific range of measured values and operation time. If the output
of a highly sensitive device deviates significantly during the measurement time, the
data acquired may not be accurate, and the measurement may not be repeatable.
Other sensor qualities, such as selectivity and linearity, can often be adjusted by
adding more sensors or employing signal conditioning circuits. Sensor classification
techniques might be either simple or extremely complicated.

Table -2: Different type of gas sensors their material and principle of sensor
CONCLUSION

The importance of gas sensors for monitoring the environment has been
increased exponentially due to the increase of toxic gas emissions and at the same
time imposition of several emission norms in the industries and permissible health
hazard limits announced by health organizations. Looking at the historical aspects
of the sensor development works; the gas sensor starts with the scope of various gas
sensors to the make environment risk-free. Defining thin film, ultra-thin film, and
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nanomaterials, efforts were made to categorize sensors and structures based on
materials although there is always an overlapping research prospect. Various standard
methods of preparation for sensing material, however, every sensor research based
on nanotechnology is bringing some improvised method to fabricate sensor structures
modifying available techniques. Sensing mechanisms were elaborated. Since
preparing nanostructure is tricky and expensive, more efforts should be given to
achieve sensor fabrication viable, sustainable and useful for mass production with
acceptable quality.
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INTRODUCTION

 A climate action plan is a framework document for measuring, tracking, and
reducing greenhouse gas emissions and adopting climate adaptation measures. These
documents are used as a framework to guide administrative bodies in addressing the
impact of climate change in their communities.   Multilateral forums like the Group
of Twenty (G20) play a crucial role in bolstering global collective action

� The G20 gathers the world’s most developed economies and emerging ones,
which together account for more than 80 percent of global GDP, 75 percent
of international trade, and 60 percent of global population.

� The G20 economies are responsible for about 75 to 80 percent of global
greenhouse gas emissions.

� All but one of the top 10 carbon-emitting countries are G20 members

FIVE WAYS THE G20 CAN SUPPORT CLIMATE ACTION

1. What Does a Sustainable Food Future Entail?

One of Argentina’s identified priorities for this G20 meeting—along with
The Future of Work, Infrastructure for Development and Gender Mainstreaming—
is A Sustainable Food Future. Items under discussion include soil erosion and food
security.

It’s unclear what might come from this discussion on the sustainability front,
but the potential for action is enormous. “Food loss and waste apparently is on the
agenda,” said Craig Hanson, director of Food, Forest and Water at WRI. “The G20
has a unique opportunity to affirm member commitment to halving food loss and
waste by 2030.”

Halving food loss and waste would take a major step toward creating a
sustainable food future, generating economic benefits and helping reduce hunger.
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2. Will Infrastructure Be Sustainable and Climate-Resilient?

The agenda for the Finance Track, coordinated by the Argentine Ministry of
the Treasury and the Central Bank, includes an emphasis on “infrastructure for
development” and “sustainable finance.” These are much-needed: $90 trillion is
expected to be spent on infrastructure in the next 15 years, doubling the world’s
stock of infrastructure on the ground today.

G20 countries have previously endorsed the idea they should only invest in
“quality” infrastructure. But efforts to rigorously include sustainability or climate
resiliency in the definition of quality infrastructure have failed so far. “We need a
harmonized definition of ‘sustainable infrastructure’ that includes elements of both
low-carbon approaches as well as resilience to climate change impacts,” said Leonardo
Martinez-Diaz, director of the Sustainable Finance Center at WRI. One place to
watch may be the new adaptation work program of the Climate Sustainability Working
Group (PDF). Its objective of “sharing country experiences and promoting enhanced
efforts for adaptation and resilience-building” could provide auspices for the
conversation on infrastructure to grow legs; Germany is leading review of case studies
in this line of study that will continue into 2019. Whether this conversation is
ultimately mainstreamed into the Finance infrastructure track is something to watch.

This issue also raises a thorny question for next year’s president, Japan, which
has continued to export fossil fuel infrastructure (by financing fossil fuel projects
abroad or exporting technology used in fossil fuel infrastructure). “We’ve had a
notable shift with multilateral development banks [like the World Bank] and private
finance away from risky investments in coal. This is a time when G20 countries
should step up and show leadership as well,” added Helen Mountford, director of
economics at WRI.

3. What’s the Schedule for Eliminating Fossil Fuel Subsidies?

The 2009 Pittsburgh G20 communique included a momentous commitment
to “phase out and rationalize over the medium term inefficient fossil fuel subsidies
while providing targeted support for the poorest.” These subsidies don’t make sense
for the economy or the environment, but measure in the billions of dollars each
year—at least $373 billion from 2010 to 2015, according to an OECD review.

Almost a decade later, there’s been little progress. What’s the problem? “No
one ever defined medium term,” said Mountford, “and now, almost ten years later, a
number of countries are still delaying phase-out of these distorting subsidies.” Setting
the timetable—perhaps in the context of the recent IPCC 1.5°C report, which
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quantified some of the urgency around the drawdown of carbon emissions—would
be a good step.

It’s not that there hasn’t been any progress. G20 countries agreed to a voluntary
peer review of their individual fossil fuel subsidies, a stepping stone towards phasing
out wasteful subsidies. This year, Indonesia and Italy are participating.

 Indonesia in particular is interesting: While President Widodo capped the
diesel subsidy and “scrapped subsidies for petrol” in 2015, these efforts have stalled
ahead of a competitive election. The peer review could provide lessons for other
countries working to reform their consumer subsidies.

4. Will More G20 Nations Release Long-Term Strategies?

Another priority identified by Argentina for the Climate Sustainability
Working Group: long-term strategies. Also called “mid-century long-term low GHG
emissions development strategies,” these are documents outlining how a country
will reach net-zero emissions in the second half of the century, a goal laid out by the
Paris Agreement on climate change. Releasing these now sets countries up to
successfully align their economic planning with the low-carbon transition, and further
catalyzes that transition by sending a strong signal to other players, such as
neighboring countries, investors and the public.

Earlier this year, we published a blog highlighting that only six of the G20
have released long-term strategies for climate action. Katherine Ross, associate with
the WRI Climate Program, said “Any G20 country that hasn’t studied for its LTS yet
is lagging behind. Releasing these would show the world that the biggest economies
realize their development and economic aspirations are tied to climate action.”

In summary, Argentina made developing low-carbon pathways a priority,
and we can expect lots of high-level messaging on climate, except must wait to
see…

5. Will the Communique Reflect Consensus or Division?

 Every G20 meeting results in a public communique that records the group’s
shared priorities and any new commitments. The recent IPCC Special Report on
1.5°C provided a dire assessment and underscored the need–and opportunities–for
urgent action to tackle the climate challenge. At last year’s G20 summit, the
communique included a section on climate change that noted both U.S. recalcitrance
and resolve from the rest of the G20, including around the Paris Agreement.

Argentina will be keen to avoid a repeat of this scenario, and is likely to push
for a single, clean communique. Whether it can achieve strong language on climate
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while ensuring it is acceptable to U.S. representatives may serve as a bellwether for
international climate cooperation writ large. “It’s aspirational that the United States
would endorse the Paris Agreement, but hopefully they will not block endorsement
by other parties,” said Distinguished Senior Fellow in the WRI Global Climate
Program Andrew Light.

CAN G20 CATALYZE COP—AND BEYOND?

The G20 is an ongoing process. This year’s work will continue next year in
Japan, and Shinzo Abe has said climate will figure  prominently in the 2019 agenda.
They have an opportunity to focus the world’s attention on emerging opportunities
to accelerate climate action, including issues like adaptation (Japan is a leader in
meteorological data; how can we make it available for developing countries and
small-to-medium enterprises?) and best practices and standards for low-carbon
technology.

The G20 provides ample opportunity for world leaders to show their peers
that they are serious about climate change. Sustainable development and climate
action will not be most effective until the world’s biggest economies—and polluters—
are fully mobilized for sustainable development and climate action.
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G-20 is Group of 19 plus European union. The 1990s financial crises in
some emerging economies and the rising realisation that some of these nations were
underrepresented in discussions and governance of global economics led to the
formation of the G20. Together, the G20 nations account for around 90% of the
world’s GDP, 80% of its commerce, and two thirds of its population. The G20’s
goals are to coordinate policies among its members to achieve economic stability
and sustainable growth on a global scale, to advance financial laws that decrease
risks and avert future financial crises, and to establish a new worldwide financial
architecture. Governments have developed and executed a variety of public policies
to promote the production and use of renewable energy globally in order to secure
energy security and address global issues like climate change and environmental
degradation. For achieving this goal need more focus on renewable energy   resource.
The focus of this book chapter will be on prospective strategies for assessing and
enhancing the global competitiveness of the G20’s renewable energy sector. By
creating a revised Diamond Model in relation to Porter’s theory of industry
competitive advantage, it offers an analytical framework for evaluating the national
renewable energy competitiveness of the G20 members, conducts an extensive
investigation into the primary driving forces for the renewable energy industry, and
presents a reliable competitiveness assessment of the present and future of the G20’s
renewable energy industries, including solar, wind, hydropower, and biomass. The
research also suggests a series of policy suggestions based on the G20’s global analysis
to assist decision-makers in the assessment and selection of methods for boosting
their country’s competitiveness in renewable energy. Our findings might better assist
international efforts to address the sustainability of global energy usage by providing
a valuable reference for both policy makers and industrial end users.

INTRODUCTION

The 1990s financial crises in some emerging economies and the rising
realisation that some of these nations were underrepresented in discussions and
governance of global economics led to the formation of the G20.For the first time,
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in December 1999, in Berlin, Germany, the Finance Ministers and Central Bank
Governors of developed and developing nations with systemic importance convened
for an informal discussion on crucial concerns for global economic stability. Since
then, a yearly meeting of central bank governors and finance ministers has been
held. G20 finance ministers and governors of the central banks met in India in 2002.
In order to confront the global financial and economic crisis of 2008 in G20 was
elevated to the summit level, India in 2008 started their 8 mission plan for fight
climate change & Global warming.

There is no permanent secretariat or staff at the G-20. The chair is chosen
from a new geographical group of nations each year and rotates among the members.
The chair is a member of the Troika, a rotating trio of management officials that
includes the past, current, and future chairs. Mexico is the G-20’s current chair;
Russia will take over as chair after her.The established Sherpa and Finance tracks
are used to prepare for and monitor the topics and commitments agreed at the Summits
as part of the G20 Summit preparation process. The Sherpas’ Track addresses internal
concerns like G20 procedure norms while concentrating on non-economic and
financial topics including development, anti-corruption, and food security. There is
a great deal of conjecture about the G20’s goals and thrust areas now that India is
serving as the organization’s captain. A few crucial topics that the G20 is anticipated
to prioritise are highlighted in the most recent statement of G20 Leaders, which was
released in Bali in November of last year. The Declaration discusses issues such as
the difficulties to global supply chains’ stability, climate change and just transition,
trade and investment cooperation, and digital.

The world’s main economies must accelerate their transition to cleaner and
renewable energy in order to address the increasing climate change threat. How
India defines the G20’s response to this issue is irrelevant since it must safeguard
the demands of energy access and security.

The Bali Declaration (2022) states that G20 nations would accelerate efforts
to phase out coal while using all available clean energy choices, including renewable
energy. This phrase is somewhat reminiscent to the CoP26’s decision-making
language from Galway last year. However, effective advancement along this route is
dependent on a number of variables.

The G20 must first explore certain types of energy policy in order to 
advance cleaner energy sources. Over the last five years, autonomous global
investment in the renewable energy industry has continuously outpaced that in the
conventional energy secto r. But if the overall objective is to be achieved
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this needs to  be built up much further. By 2030, India intends to have 50% of its en
ergy capacity come from renewable sources. The International Solar Alliance,
whose goal is to expand the use of solar e nergy across continents, is led by
this organisation. To be able to support this ap proach, G20 would do well to develop
explicit renewable energy objectives in terms of capacity or generationThe
promotion of international collaboration in the creation and use of alternative fuels
comes next. It is essential to invest in the development of biofuels, clean hydrogen,
and modern energy storage technologies in order to decarbonize industries with high
emission levels, such as steel, cement, and transportation. Sadly, the industry transition
leadership group, which was established at the UNSG-hosted Climate Summit in
2019, has not made much headway. India could encourage international partnerships
that can expedite the development of alternative clean fuels, generate worldwide
demand for such technologies, and assist in the establishment of demonstration plants
in the hard-to-reduce industries as the G20’s current leader. The challenge of
generating money to finance the clean energy developments is equally crucial.
International funders and multilateral financial institutions are starting to consider
investments in the future of energy through the prism of coal phase down or phase
out. This is the foundation of the Just Energy Transition Partnership (JETP), which
the G7 announced under Germany’s leadership. After South Africa, Egypt, and
Indonesia, who are currently partners in the JETP, it is anticipated that India would
join them. India will have the task of making sure that the growth of JETP does not
depend on a strategy whose main purpose is to make the withdrawal of coal-related
investments easier while serving as the G20 President. In the medium term, an energy
security and power sector transformation plan based on this strategy will be
detrimental to India. This has to take place over time. But, India’s long-term low
emission development strategy, which was just published in Sharm El Sheikh, does
not specify a time limit for the peaking of emissions from either the coal industry or
the economy as a whole. The G20’s Bali statement acknowledges the need for an
energy transition to happen in a fair way that takes into account local conditions.
Hence, under the framework of Nationally Determined Contributions, JETP should
fulfil ambitions of renewable energy capacity (NDCs). In order to make sure the
process is effective, it should include regional economic diversification plans and
work to increase incomes and revenues for the states who may lose out in the case of
an energy transition. Another area of focus is the conditions under which finance
from outside and bilateral aid will be mobilised to help the energy transformation.
The developed world is clearly not in the mood to offer public subsidies or
concessional monies to achieve climate targets, according to discussions at CoP27
in Egypt. By offering risk-free financing in a way distinct from that of multilateral
financial institutions, JETP ought to fill this vacuum. The G20 is in a good position
to establish an international equity capital global risk mitigation fund that can handle
the risk of investing in emerging nations. The blue economy and nature-based
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solutions are two more spheres of collaboration that the G20 might look into. At
Sharm El Sheikh, it was first brought to light how crucial seas are as a tool for
regulating the climate. The economies of various nations with extensive coastlines
stand to gain significantly from cooperation in this area. A viable area for carbon
market funding is thought to be nature-based solutions. India should embrace it if it
encourages agro-forestry, increasing tree cover outside of forests, and carbon-plus
benefits in terms of protecting biodiversity and ecosystems. With a worldwide fund
led by the G20, these benefits may be evaluated and compensated. India has the
chance to direct the G20’s discussion on the energy transition on its own terms.
India’s Prime Minister’s personal commitment to the Lifestyle for Environment
(LiFE) philosophy may be a suitable starting point for persuading the other G20
members of the legitimacy of a transition that is fair for both the present and future
generations. India main concern A rapidly warming planet requires that major global
economies shift their focus toward clean and green energy. It would be interesting to
observe how India, as the G20’s leader, approaches the problem while fulfilling the
dual objectives of energy access and energy security. The first step is to determine
the energy regulations that the G20 must adhere to in order for renewable energy to
advance. India set a goal of having 50% of its energy capacity come from renewable
sources by 2030. The International Solar Alliance (ISA), which seeks to advance the
deployment of solar energy across continents, is also presided over by India. The
G20 would do well to develop renewable energy targets to satisfy capacity
requirements in order to support this project. The second is to promote collaboration
in the creation and use of fuel from non-conventional energy sources. To decarbonize
challenging industries like cement and steel, it is crucial to develop energy storage
technologies like green hydrogen. India should promote international collaborations
while holding the G20 chair in order to hasten the development and use of renewable
energy technology and to spur demand for them on a global scale. Thirdly,
international financing organisations and financial institutions are looking at future
energy requirements from the standpoint of the phase-down of coal. In one such
alliance, the G7 nations of Germany, Italy, Canada, France, Japan, the United
Kingdom, and the United States have partnered with India, Indonesia, Vietnam, and
Senegal. This relationship is known as the Just Energy Transition Partnership (JETP).
During the Partnership for Global Infrastructure and Investment event at the G20
Summit in November 2022, his partnership was officially established. Such an alliance
would assist developing nations in shifting their economies and power sources away
from fossil fuels and towards low-carbon technology.

In 2021, the G7 nations agreed to invest $8.5 billion in South Africa. A $20
billion joint venture with Indonesia and a $15.5 billion joint venture with Vietnam
were both inked in 2022. JETP decreases coal power output in South Africa while
not investing in new coal plants. Indonesia can benefit from the first $20 billion
invested over a period of three to five years through the JETP to promote renewable
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energy. JETP is a brand-new initiative for international collaboration amongst nations
engaged in national initiatives to address climate change. To promote a fair transition
away from fossil fuels, it uses public-private financial arrangements for climate
finance among poor nations.

Along with allowing for climate funding, JETP also promotes a green
economy and handles the financial and social requirements of emerging communities
who are susceptible to the consequences of the energy transition. Along with allowing
for climate funding, JETP also promotes a green economy and handles the financial
and social requirements of emerging communities who are susceptible to the
consequences of the energy transition.

India will have a demanding role during its G20 presidency in making sure
that the growth of JETP does not depend exclusively on the slow demise of the coal
industry. By guaranteeing the presence of clean, sustainable, just, economic, and
inclusive energy transitions and the availability of sustainable funds, the G20 Bali
leaders’ declaration enables the need to develop and expand the energy systems and
advance energy resiliency, security, as well as market stability.

To guarantee that renewable energy objectives are met within the framework
of Nationally Determined Contributions, JETP must mobilise resources. Fourth, it
is necessary to determine the terms for energy cooperation and the funding allotment
for planning energy transition. The establishment of a “loss and damage fund” was
discussed during the recently finished 27th Conference of Parties (COP27) to the
United Nations Framework Convention on Climate Change in Egypt. This fund
would offer assistance when climate-related losses exceed what human society can
bear. Nevertheless, no funding or assistance was given to reach the climate-related
goals. JETP can fill this gap and provide the funds or assistance needed to reach
these goals. The G20 is well-positioned to create a risk mitigation endowment to
lessen the risks associated with investments in the developing countries.Finally, the
G20 may look at other possibilities for the energy transition, such the blue economy
and other environmental fixes. One of the workshops offered at COP27 focused on
implementing ocean-based climate solutions to achieve a resilient, Net Zero,
egalitarian, and nature-positive future.The World Bank introduced the Blue Economy
for Resilient Africa Program at COP27 in order to increase funding and lessen the
difficulties in Africa’s coastal marine regions. These partnerships may support the
economy of emerging nations with substantial. As they show great potential for the
carbon markets, environmental solutions are being investigated. India should support
initiatives like agroforestry, increasing the amount of green space outside of forests,
and the benefits of ecosystem protection for carbon offsets.

Sixth, India’s leadership in the field of regional grid integration through the
One Sun One World One Grid (OSOWOG) initiative can help to enlist the support
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of G20 nations for putting OSOWOG’s vision into action as well as to strengthen
cross-border energy trade and regional energy cooperation as a tool or policy option
for facilitating the global and regional clean energy transition and building an energy-
integrated world.

CONCLUSION

India has the chance to improve energy transitions while serving as the G20’s
head. On February 5, 2023, Bengaluru hosted the inaugural meeting of the G20
energy transitions working group. According to the Union Minister for Power and
New and Renewable Energy, RK Singh, India was among the top five performing
nations on the Climate Change Performance Index, and the nation’s per capita
greenhouse gas emissions in 2020 were lower than the global average of 6.3 tonnes
carbon dioxide equivalent.The government’s energy-saving initiatives were able to
reduce the 267.9 million tonnes of CO2 produced annually, resulting in savings of
$18.5 billion. Also, the G20 presidency would assist India in realising the OSOWOG
mission and achieving the UN-mandated sustainable development target. 7 —
Reasonably priced. Hopefully India do the favor for secure their energy demand &
fill the gap of money ,technology transfer. fulfill the dreams of right direction approach
of inclusive sustainable developing strategy. Green energy technology and allied
sectors have experienced astounding and welcome growth. Government regulations,
business demands for sustainable energy, and the rising market competitiveness of
solar, wind, and offshore wind have all contributed to this. Regrettably, this recent
study indicates that both are accurate. Renewable energy is advancing quickly. Yet
as countries become wealthier and populations increase, there is a steadily increasing
global need for energy. The most difficult task we have is to transition off fossil
fuels. Politicians will have to negotiate the solutions. Since we currently possess
nearly all of the necessary technology, we can quit burning fossil fuels.
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INTRODUCTION

Climate change is recognised today as the biggest public health challenge of
the twenty- first century, threatening to undo decades of gains in public health
(Costello et al., 2009). Globally, according to the 2018 Lancet Countdown, if
temperatures continue to rise, present- day changes in agricultural production, labour
capacity and vector- borne disease are indicative of an early warning of compounded
and overwhelming impact.

Climate change is a global phenomenon that has been affecting the
environment and the economy of different countries. The effects of climate change
have been seen in different forms, such as changes in temperature, precipitation
patterns, sea level rise, and extreme weather events. The purpose of this chapter is to
analyse the causes and effects of climate change and to examine the measures that
can be taken to mitigate its impact.

CAUSES OF CLIMATE CHANGE

The causes of climate change can be attributed to both natural and human
activities. The natural factors that contribute to climate change include changes in
solar radiation, volcanic activity, and variations in the Earth’s orbit. However, the
primary cause of climate change in recent times is human activities such as burning
fossil fuels, deforestation, and industrial processes. These activities release greenhouse
gases such as carbon dioxide, methane, and nitrous oxide into the atmosphere, which
trap heat and cause the Earth’s temperature to rise.

These greenhouse gases cause our climate to get warmer. Normally when
the heat from the sun warms our planet, some of the heat reflects into space with
greenhouse gases. acts like a big blanket holding some of it in this extra heat can
cause all sorts of problems for our planet and the plants, animals and people who
live here. Our ice and snow are melting faster. Our oceans are getting warmer and



355

ISBN: 978-93-93248-56-5 - Climate Change and the G-20: Opportunities and Challenges

higher, and our weather is becoming more extreme with more heat waves, heavy
rainfalls Climate change has numerous effects on the environment and the economy.
The most prominent effect is the rise in global temperature, which leads to melting
glaciers and ice caps, rising sea levels, and more frequent and severe heatwaves,
droughts, and wildfires. Climate change also leads to changes in precipitation patterns,
which can result in more frequent and severe floods and droughts. These changes
can affect the availability of water resources and the agricultural sector, leading to
food insecurity in distinct parts of the world. Climate change also affects the
biodiversity of different ecosystems, leading to the extinction of different plant and
animal species

The most affected Countries today are:

1. CHAD

It is considered the most vulnerable country on the planet according to the
University of Notre Dame’s country vulnerability studies due to flooding, increased
military confrontation and famine affecting the whole country.

2. SOMALIA

Due to drought and political problems in the country, IRC (International
Rescue Committee) expects that more than eight million Somalis could suffer from
famine during the year.

3. SYRIA

After a decade of war, drought and an earthquake in February 2023 have
caused the Middle Eastern country to be considered as one of the countries with the
greatest problems in dealing with climate-related shocks.

4. DEMOCRATIC REPUBLIC OF CONGO

With more than 100 armed groups vying for control of the country, multiple
diseases such as malaria and Ebola have affected large parts of the country. Famine
has increased even further with increased flooding in recent months.

5. AFGHANISTAN

Since the return to power of the Taliban regime, international aid has
disappeared in a context where the country has been suffering from drought for
three years while the rest of Afghanistan has been suffering from flooding.
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HOW CLIMATE CHANGE AFFECTS OUR HEALTH?

Most people think of climate change as just an environmental issue. But the
World Health Organization has declared it the biggest threat to health in the 21st
century. Climate change is an urgent problem that affects our health in many ways,
now and in the future. Already, we have seen a rise in extreme events like floods and
bushfires. These events affect our health, threaten us and drinking water supplies,
and pollute the air we breathe.

Climate change can affect our health, ability to grow food, housing, safety
and work. Some of us are already more vulnerable to climate impacts, such as people
living in small island nations and other developing countries. Conditions like sea-
level rise and saltwater intrusion have advanced to the point where whole communities
have had to move, and protracted droughts are putting people at risk of famine. In
the future, the number of “climate refugees” is expected to rise.

While climate change is a global process, its impacts may affect communities
in different and unequal ways. Some of these effects are relatively direct, as when
heat waves or hurricanes cause injury and illness, and even death. Some effects of
climate change are less direct and involve shifts in our environment that, in turn, can
affect human health. For example, changes in temperatures and rainfall can affect
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the lifecycles of insects that transmit Lyme disease and West Nile virus, leading to
new or varied outbreaks. Rising sea levels can worsen the flooding from hurricanes
in coastal areas, leading to more people exposed to contaminated water, pollutants,
and hazardous wastes. Climate fluctuations often occur with other health stressors,
such as poverty, social disadvantage, and impaired language ability, to increase
vulnerability. Under-resourced and marginalized populations are most at risk.

WHO IS MOST AT RISK FROM CLIMATE CHANGE?

Low-Income Groups

 People with low incomes live with many factors that increase their
vulnerability to the health effects of climate. They are more likely to live in risk-
prone areas, such as urban heat islands, isolated rural areas, or coastal and other
flood-prone areas, or where there is older or poorly maintained infrastructure. Low-
income groups often face an added burden of air or water pollution that may be
worsened by climate events like severe storms. They experience relatively more
chronic medical conditions, such as diabetes and cardiovascular, respiratory, and
kidney diseases, all of which may be amplified by climate change. Also, limited
transportation and access to health care and education can impede their ability to
prepare for, respond to, and cope with climate-related health risks.

Older Adults

 The percentage of people aged 65 and older is increasing rapidly in the
world. Older adults are a population of concern for climate change impacts from
extreme heat and weather events, degraded air quality, vector-borne diseases, and
other factors. Older adults may be further challenged by social factors such as isolation
or living in older structures that make them vulnerable to heat and extreme events,
such as hurricanes and floods; pre-existing health conditions, such as respiratory
conditions that may be worsened by extreme climate; and mental health challenges,
such as depression, dementia, and other cognitive impairments. Older adults are
also more likely to take medications to treat chronic medical conditions, including
antidepressant and antipsychotic drugs and diuretics, which make them more
vulnerable to complications from heat exposure.

Indigenous Peoples

 Several health risks are higher among indigenous populations, such as poor
mental health related to historical or personal trauma, environmental exposures from
pollutants or toxic substances, and diabetes. Because of existing vulnerabilities,
Indigenous people, especially those who are dependent on the environment for
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sustenance or who live in geographically isolated or impoverished communities, are
likely to experience greater exposure and lower resilience to climate-related health
effects. Indigenous communities face threats to their homes, food sources, and cultural
traditions from environmental impacts, such as reductions in sea ice, increases in
flooding and landslides, damage to wildlife habitats, loss of medicinal plants, and
effects on the abundance and nutrition of certain traditional foods.

Occupational Groups

Outdoor workers are often among the first to be exposed to the effects of
climate. Severe climate change may affect the health of outdoor workers through
increases in ambient temperature, degraded air quality, extreme weather, vector-
borne diseases, industrial exposures, and altered built environment. Agricultural and
construction workers are particularly vulnerable to rising temperatures. These workers
may also experience socioeconomic disadvantages, including limited access to health
care and limited control over work environments. Also, laborers exposed to hot
indoor work environments that lack air conditioning may be at risk for extreme heat
exposure. Military personnel who train and conduct operations in hot field
environments may be at risk for heat-related illness, and may also be at increased
risk for certain vector-borne diseases

Children and Pregnant Women

Many factors, such as economic status, nutrition and diet, living conditions,
geographic location, and stage of development, will affect children’s exposure to
health threats due to climate change in the U.S and internationally. These factors,
combined with climate fluctuations, may increase their exposure to environmental
contaminants. Extreme heat threatens student athletes who practice outdoors, as
well as children in homes or schools without air conditioning. Children may be
vulnerable to injury during extreme weather events, as they depend on adults to
escape harm, and can suffer emotional trauma from displacement, loss of home or
school, and exposure to the event itself. Climate-related exposures may lead to adverse
pregnancy outcomes, including spontaneous abortion, low birth weight, preterm birth,
and risks to Newborns and infants, including increased neonatal death, dehydration,
malnutrition, diarrhea, and respiratory diseases.

Persons With Disabilities or Chronic Medical Conditions

The term “disability” covers a variety of functional limitations related to
hearing, speech, vision, cognition, and mobility. An increase in climate change can
be expected to disproportionately affect populations with disabilities. Pre-existing
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medical conditions present risk factors for increased illness and death associated
with climate related stressors, especially exposure to extreme heat. Chronic medical
conditions, including cardiovascular disease, respiratory disease, diabetes, asthma,
and obesity, are likely to increase over the coming decades, resulting in larger
populations at risk of medical complications from climate-related exposures.
Communities that are both medically underserved and have a high prevalence of
chronic medical conditions can be especially at risk.

Social Impact by Climate Change on Human Being

Certain social groups are particularly vulnerable to crises, for example, female-
headed households, children, persons with disabilities, Indigenous Peoples and ethnic
minorities, landless tenants, migrant workers, displaced persons, sexual and gender
minorities, older people, and other socially marginalized groups. The root causes of
their vulnerability lie in a combination of their geographical locations; their financial,
socio-economic, cultural, and gender status; and their access to resources, services,
decision-making power, and justice.

Economic Impact by Climate Change on Human Being

Climate change has potential to do significant economic harm and poses
worrying tail risks. It is a global externality—one country’s emissions affect all
countries by adding to the stock of heat-warming gases in the earth’s atmosphere
from which warming arises.

The process of climate change is set to have a significant economic impact
on many countries, with a large number of lower income countries being particularly
at risk. Macroeconomic policies in these countries will need to be calibrated to
accommodate more frequent weather shocks, including by building policy space to
respond to shocks. Infrastructure will need to be upgraded to enhance economic
resilience.

Effects of Climate Change on Animals

 Climate change can also have indirect impacts on animals through its effects
on human society. For example, as sea levels rise and extreme weather events become
more common, human populations may be forced to move to higher ground or to
other areas, which can lead to increased pressure on wildlife and ecosystems. Here
are some ways in which climate change affects animals

1. Changes in distribution and migration patterns: Climate change can
cause changes in the distribution and migration patterns of animals. For example,
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some species may shift their ranges towards the poles or to higher elevations to
escape the impacts of warming temperatures.

2. Changes in phenology: Climate change can cause changes in the timing
of seasonal events, such as breeding, migration, and hibernation. These changes can
disrupt the timing of food availability and other ecological interactions.

3. Habitat loss and fragmentation: Climate change can lead to habitat loss
and fragmentation, as ecosystems are altered and disrupted. This can affect the
availability of suitable habitat for many species, leading to declines in populations
and biodiversity.

4. Changes in food webs: Climate change can affect the availability and
quality of food sources for animals, which can in turn affect the structure and dynamics
of food webs.

5. Adaptation and evolution: Some animals may be able to adapt to changing
environmental conditions, while others may not. This can lead to changes in the
genetic makeup of populations over time, as well as changes in the behaviour and
physiology of individuals.

Another impact of climate change on animals is the spread of diseases and
parasites. As temperatures and precipitation patterns change, the distribution and
abundance of disease vectors such as mosquitoes and ticks are also changing, which
can lead to the spread of diseases such as Lyme disease and West Nile virus. In
addition, as animals are forced to move into new areas in search of suitable habitat,
they may encounter new diseases and parasites that they are not adapted to, which
can lead to population declines or even extinction.
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HOW TO PROTECT OURSELVES FROM CLIMATE CHANGES?

We should do things like walking or cycling instead of driving; eating a diet
full of fruit, veggies and whole grains; reducing the amount of processed and packaged
foods we eat; and choosing tap water over bottled water and sugary drinks, not only
help to reduce our impact on the environment, but also improve our mental and
physical Wellbeing.

Mitigation Measures: 

To mitigate the impact of climate change, several measures can be taken.
The most effective measure is to reduce greenhouse gas emissions by transitioning
to renewable sources of energy, such as solar, wind, and hydropower. This can be
achieved through policies and regulations that incentivize the use of renewable energy
sources and penalize the use of fossil fuels. Another measure is to increase energy
efficiency by implementing energy-saving technologies in buildings and industries.
Carbon capture and storage technologies can also be used to capture carbon dioxide
emissions from power plants and other industrial processes.

Greenhouse Gas

A greenhouse gas is called that because it absorbs infrared radiation from the
Sun in the form of heat, which is circulated in the atmosphere and eventually lost to
space. Greenhouse gases also increase the rate at which the atmosphere can absorb
short-wave radiation from the Sun, but this has a much weaker effect on global
temperatures.

The CO
2
 released from the burning of fossil fuels is accumulating as an

insulating blanket around the Earth, trapping more of the Sun’s heat in our atmosphere.
Actions carried out by humans are called anthropogenic actions; the anthropogenic
release of CO

2
 contributes to the current enhanced greenhouse effect

Which gases causes the Greenhouse effects?

• carbon dioxide (CO2)

• methane (CH4)

•  nitrous oxide (N2O)

•  hydrofluorocarbons (HFCs)

•  perfluorocarbons (PFCs)

•  sulphur hexafluoride (SF6)
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MEASURES TO REDUCE GREENHOUSE GAS

Reducing greenhouse gas emissions and building more resilient and adaptive
health systems are critical steps to mitigate the impacts of climate change on human
health and well-being. Here are some measures that can be taken:

1. Transition to renewable energy: Transitioning away from fossil fuels to
renewable energy sources, such as solar, wind, and hydropower, can significantly
reduce greenhouse gas emissions.

2. Energy efficiency: Improving energy efficiency in buildings, appliances,
and transportation can also reduce greenhouse gas emissions while saving money
and reducing energy costs.

3. Sustainable agriculture: Promoting sustainable agricultural practices,
such as regenerative farming and reducing food waste, can reduce greenhouse gas
emissions and increase resilience to climate change impacts.

4. Climate-smart infrastructure: Investing in climate-smart infrastructure,
such as green roofs and permeable pavement, can help to reduce the urban heat
island effect and improve air and water quality.

5. Health system adaptation: Building more resilient and adaptive health
systems can help to mitigate the impacts of climate change on human health. This
can include measures such

6. Public awareness and education: Public awareness and education
campaigns can help to build support for climate action and encourage individuals
and communities to adopt more sustainable and resilient practice
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ROLE OF G20 ON CLIMATE CHANGE

Areas with weak health infrastructure – mostly in developing countries –
will be the least able to cope without aid to prepare and respond.

Data from the Climate Action Tracker (CAT) shows that of the G20 countries,
only the UK has put in place climate action targets and policies that could help the
global community achieve the goal of limiting global warming to 1.5 degrees Celsius.
Prior to the negotiations at COP27 in Egypt in 2022, participating countries were
expected to give revised or updated targets with renewed pledges; but they hardly
delivered. While 19 out of the 20 countries have updated their pledges, only 11
given targets that are stronger than their earlier ones. These targets must be
strengthened, and suitable policies carefully planned and implemented to meet them.

Here are some ways in which the G20 can address ClimateChange:

Commit to ambitious climate targets: The G20 can play a key role in setting
ambitious climate targets and encouraging other countries to do the same. This
includes targets for reducing greenhouse gas emissions, increasing the use of
renewable energy, and promoting sustainable development.

Encourage investment in renewable energy: The G20 can work to create
an enabling environment for investment in renewable energy, such as through policies
that promote renewable energy technologies and financial mechanisms that reduce
investment risks.

Phase out fossil fuel subsidies: The G20 can work to phase out fossil fuel
subsidies, which can help to level the playing field for renewable energy and reduce
greenhouse gas emissions.

Promote sustainable transportation: The G20 can work to promote
sustainable transportation, such as through policies that encourage the use of public
transportation, walking, and cycling, and the development of low-emission vehicles.

Support adaptation and resilience: The G20 can work to support adaptation
and resilience to the impacts of climate change, particularly in vulnerable and
developing countries. This includes support for climate risk assessment, early warning
systems, and disaster preparedness and response.
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CONCLUSION

In conclusion, climate change is a global issue that requires immediate
attention and action from policymakers, businesses, and individuals. The primary
cause of climate change is human activities, and its effects are seen in different
forms, such as rising temperatures, sea level rise, and extreme weather events. To
mitigate the impact of climate change, measures such as transitioning to renewable
energy, increasing energy efficiency, and carbon capture and storage should be
implemented. These measures can not only reduce greenhouse gas emissions but
also contribute to the development of a sustainable and resilient future.
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This Paper examines how the G20, a worldwide meeting of advanced
economies, has dealt with the problem of climate change over time. The effect of
climate change on our environment, the rate of economic growth, and public health
has been emphasizes by the international community. The G20, which represents
the major world powers, may be able to define the course for adaptation and mitigating
the effects of climate change. Examining how G20 nations can support the Paris
Agreement’s climate change measures and encourage sustainable living is equally
vital. The G20 must promote international cooperation in addressing the effects of
climate change and collective support from other country groups and international
organizations in order to build on the cooperation and support among member nations.

The G20 is a powerful, influential international grouping of the top 20
economies with the potential to define the course for the major problems facing the
world today. Meetings provide a singular arena and the most important worldwide
forum for higher level thought exchange, leading to recommendations of viable
answers to the most pressing issues-climate change being one of the most pressing
at the moment.

Key Words: Intended Nationally Determined (INDCs), Sustainable Finance
Working Group (SFWG), Energy Transition Working Group (ETWG), Think-20
(T20), The Ministry of External Affairs (MEA’s), antimicrobial resistance (AMR),
United Nations Framework Convention on Climate Change (UNFCCC), Green
Climate Fund ( GCF), Lifestyle for Environment (LiFE), Violent Extremism
Conducive to Terrorism (VECT).

INTRODUCTION AND HISTORICAL BACKGROUND

From the very beginning of our existence, it is seen that humanity has been
facing climate change. However, in the past century, we started to observe significant
effect of our actions on environment and climate. It is not only discussed among
experts or visionaries but also a topic for high level meetings of world leaders, policy
maker and also for the people walking on the streets. Wherever we look, wherever
we go, we cannot escape the topic of climate change that was brought to a great
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attention by our young generations who realizes that our future will be in danger. It
is believed that we will not able to fulfill our promise of Paris Agreement’s of keeping
global temperature rise should be below 20C above pre-industrial levels and to limit
the temperature increase even further to 1.50C.

ORIGIN AND EVOLUTION

The G20 was founded in 1999 after the Asian financial crisis as a conference
for the Finance ministers and Central Bank Governors to discuss global, economic
and financial issues. The G20 mainly focuses on bored macroeconomic policy.  It
has expanded its scope which includes trade, climate change, sustainable
development, energy, environment, climate change, anti-corruption etc.

The Group of Twenty (G20) includes Argentina, Australia, Brazil, Canada,
China, France, Germany, India, Indonesia, Italy, Japan, Republic of Korea, Mexico,
Russia, Saudi Arabia, South Africa, Turkey, United Kingdom and the United States
along with the European Union.  Spain is also invite as a permanent guest. G20
members currently account for more than 85% of world GDP, 75% of global trade
and Two Third (nearly 75%) of global population. In the wake of the global financial
and economic crisis of 2007, the G20 was elevated to the level of Heads of State/
Government and was named the “premier forum for international economic
cooperation.

PREVIOUS G20 SUMMITS
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G20 AND INDIA

India’s G20 Presidency will work to promote universal sense of one-ness.
Hence,  our theme – “One Earth, One Family, One Future” or “Vasudhaiva
Kutumbakam”. It is inspired from the Maha Upanishad, an old Sanskrit scripture.
The theme fundamentally highlights the importance of all life-human, animal, plant,
and microorganism—as well as their interdependence on Earth and across the
universe. The theme also exemplifies LiFE (Lifestyle for Environment), which
highlights the importance of environmentally sustainable and responsible lifestyle
choices, both at the individual and national level, in creating a cleaner, greener, and
bluer future. India’s G20 presidency began on 1st December, at a time when the
world is facing great geopolitical confusion and uncertain situation of the pandemic
and Ukraine War.

Prime Minister Modi also suggested that “Data for Development” will be an
integral part of India’s presidency. The digital transformation shouldn’t be limited to
a small part of society, and its greater benefits will be realized only when digital
access becomes truly inclusive. India’s own experience in the past few years is a
best example to show that if digital architecture is made widely accessible, it can
bring about socioeconomic transformation.

WORKING OF G20

For one year, the G20 Presidency sets the agenda and hosts the Summit. The
Finance Track and the Sherpa Track are two concurrent tracks that make up the G20.
Sherpas are in charge of the Sherpa Track, while Finance Ministers and Central
Bank Governors are in charge of the Finance Track. The Sherpas of the participating
nations, who serve as the Leaders’ personal representative, are in charge of the G20
process from the Sherpa perspective. The    Working groups within the two tracks, in
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which representatives from the member countries’ relevant ministries as well as
those from invited/guest nations and numerous international organizations participate
in this regard.

The Ministry of Finance is primarily in charge of the Finance Track.
Throughout the course of each Presidency, these working groups have to come
together frequently. The G20’s substantive work is coordinated by the Sherpas, who
also discusses Summits agenda items and monitor discussions during the course of
the year. Additionally, there are Engagement Groups that bring together individuals
from the G20 countries civil society organisations, legislatures, think tanks, youth,
labour, businesses, and researchers.

There is no permanent secretariat for the Group. The past, present, and
incoming presidents—the troika—support the presidency. The troika will consist of
Indonesia, India, and Brazil during India’s Presidency, accordingly. Working groups
this year will focus on global priority areas such as green development, climate
finance, inclusive growth, digital economy, public infrastructure, technology
transformation, and reforms for women empowerment for socio-economic progress.
All these steps are taken to accelerate progress towards the Sustainable Development
Goals and secure a better future for the generations.

G20 ACTION PLAN ON CLIMATE CHANGE

In 2022, many nations saw the effects of global warming, including heat
waves in India and throughout Europe, as well as floods in Pakistan and Puerto
Rico. The effects of climate change are especially severe in developing nations.
India should use the G20 platform to increase global climate ambitions and make
sure that nations have access to resources like technology and funding to achieve
their objectives.

The G20 has made energy and climate change a priority. The Paris
Agreement’s ratification and the timely submission of nations Intended Nationally
Determined (INDCs) were both demands made by the G20 in 2015. The G20 has
promoted increased capital mobilization for green energy and strategies for
decarbonization without compromising goals for energy access through its work
stream, such as the Sustainable Finance Working Group (SFWG) and Energy
Transition Working Group (ETWG), and engagement groups, such as the Think-20
(T20).

The Ministry of External Affairs (MEA’s) announces that India’s presidency
will concentrate on climate finance, energy security and green hydrogen in the energy
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sector. These topics were crucial during the 2019-2020-2021 G20 presidencies of
Japan, Saudi Arabia, and Italy, respectively, and are currently the subject of intensive
discussion under Indonesia’s G20 leadership.

Since its formation, the G20 has incorporated a climate change agenda and
said that cooperation and support within the G20 are crucial. They shouldn’t be
restricted to just this particular collection of the world’s top economies. Governments
may combat climate change through a variety of policies and actions, not just those
aimed at reducing CO

2
 emissions.

The Climate agenda is not an easy process. Nations can’t achieve it alone.
Everyone is affected by the effects of climate change, regardless of their money, age,
or ethnicity. So, the problem could be solved by the worldwide cooperation. Knowing
that limiting global warming to 1.5 degrees Celsius rather than 2 degrees Celsius
has clear and significant benefits that are not only economic but also help significantly
reduce risks of water scarcity, illness, food insecurity, flood and drought, extreme
heat, tropical cyclones, biodiversity loss, and sea level rise, we must work towards
the most ambitious targets.

CLIMATE CHANGE DISRUPTS DEVELOPMENT

The unfavorable effects of climate change are felt by those who are least
responsible for greenhouse gas emissions: those who live in poverty. CARE is already
observing how global gender inequality, social injustice, and economic injustice are
being problem by climate changes, which are also degrading and reversing
development gains. In addition to producing a variety of learning tools based on its
experiences, CARE is already actively involved in advocating and communicating
with communities to support their efforts to develop resilience and adapt to the
impacts of climate change.

The year 2016 experienced the largest increase in atmospheric CO
2

concentrations.  It is the hottest months in the past 137 years on record worldwide.
The effects of climate change have caused pain for millions of people all around the
world. For example, the drought brought on by El Nino and problem by climate
change is increasing food insecurity, which is a clear sign of the terrible lack of
disaster alertness and adaptation. The number of people that had to leave their houses
due to extreme weather disasters is unparalleled globally. This scenario is recognized
as the worst humanitarian crisis during the end of World War II.
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G20 COUNTRIES: MAJOR HISTORICAL CONTRIBUTORS TO
HARMFUL EMISSIONS

A large and unequal amount of the world’s CO
2
 emissions are produced by

the G20. The unexpected statistic that the G20 accounts for 99% of all historical
CO

2
 emissions (excluding land use) between 1850 and 2013 shows their global

responsibility for mitigating climate change and assisting others in preparing for its
necessary  effects. This viewpoint is important since CO

2
 in the atmosphere

contributing to long-term warming. According to this view, the main emitters are
the US and the EU. Nearly all of the top ten energy-related CO

2 
emitters in 2013

were G20 nations: China, United States, India, Russia, Japan, Germany, Iran, South
Korea, Canada, and Saudi Arabia. While the conversion and destruction of forests
contributes significantly more emissions in Brazil, Argentina, and Indonesia.

Evidence shows the fact that current per capita emissions in the US and
Canada is roughly ten times greater than India. The poorest 50% of the population in
nations like the USA nevertheless have higher per capita emissions than the average
in many G20 countries, with the richest 10% of the population in each country
projected to have almost five times the emissions of the middle 50% of the population.

The G20’s consistent rise in CO
2
 emissions from 1850 to 2013 and their

contribution of 80% of current global emissions hint at the significant influence
these nations have on climate change. The G20 nations are lead to the rest of the
world in switching to renewable or sustainable energy because they have historically
done so.

POLICIES IN SUPPORT OF CLIMATE CHANGE SOLUTIONS

The G20 is a powerful, influential international grouping of the top 20
economies with the potential to define the course for the major problems facing the
world today. Meetings provide a singular arena and the most important worldwide
forum for higher level thought exchange, leading to recommendations of viable
answers to the most pressing issues—climate change being one of the most pressing
at the moment.

The Fiscal Monitor of the IMF, which was published in October 2019, offers
a more thorough technical analysis of the advantages and disadvantages of several
scenarios including these current actions. Out of various mitigating strategies carbon
taxes placed on fossil fuel supply in proportion to their carbon content are the most
powerful and efficient, because they enable firms and households to find the least-
expensive ways of reducing energy use and shifting towards cleaner alternatives.
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One of the most effective tools of environmental policy to use in order to quantify
negative environmental impacts and maybe influence behaviour in taxation as a
price tag on carbon. Carbon prices effectiveness in raising significant revenue and
their generally simple Administration may be responsible. The focus is on one
particular tool, and is most usually employed as opposed to numerous alternate
methods of mitigation, including such as rebates, carbon trading programmes, or
regulations.

One strategy is for nations to concentrate on funding and developing support
programmes for renewable energy sources, including solar and wind, together with
the gradual phase-out of coal and gas supplies. India is a good illustration of this,
where the solar energy business has grown to be the most promising in the world.
Between 2014 and 2019, the share of coal, which was originally the main energy
source, fell from 60.31 to 54.17 percent, and the share of renewable energy rose
from 10.4 to 22.85 percent. By the year 2040, it is anticipated that, with the
government’s help and as a result of its commitments to the Paris Agreement, around
49% of the electricity will be produced from renewable sources, resulting in cost
savings of 66% in solar power generations.

Another way to boost decarbonization is to prioritize policies that support
innovative technologies and infrastructure including smart grids, energy storage and
utilization or technologies for greener and energy-saving buildings and transport
that have a potential to attract new types of capital and investment also from the
private sector.

Challenges and Opportunities: Since international groups have acted as venues
to strike a balance between members’ national interests ever since World War II, the
issue ultimately comes down to how duties and rights are allocated in terms of global
public goods. Because Member States are at different stages of development and
problems also varied substantially.

The G20 Summit is distinctive in that it lacks any treaties, a charter, a
permanent secretariat, or any sort of legal standing under international law. It is a
summit meeting of heads of state when the host nation has the most control over the
schedule and surroundings. The fact that not all decisions adopted during the G20
Summit have been completely implemented presents a significant problem for the
G20 today. This is partially caused by underrepresentation: only 10% of the world’s
200 nations participate in G20 decision-making, undermining the group’s power.
Since certain important members occasionally fail to uphold their agreements, the
G20’s power is also diminished. There are major five challenges such as:
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• Conflict in Russia and Ukraine: This issue is the elephant in the room, and
India needs to act sensibly and constructively to encourage both the West
and Russia to defuse the tension.

• The Extraordinary Rise in Global Prices: The international prices of food,
fuel, and grains, as well as the sharp increase in fertiliser costs, have resulted
in a sharp decline in global inflation.

• Energy: Due to Western sanctions against Russia and the blockade of supply
routes, as well as the Russian embargo on the delivery of oil and gas to
European nations.  The Russia-Ukraine crisis has produced a number of
disruptions in the supply chains of energy supplies. Despite the fact that
Russia supplies gas to Europe, the G20 looks to be the right venue for food
grains from Ukraine.

• Job Creation and Environmental Management: The G20 can serve as a
forum to discuss societal benefits, emerging business trends, the growth of
startups into unicorns, and gender progress as this cooperative approach would
encourage new and creative thinking.

• Public Health: This sector is expanding quickly and faces the threat of
antimicrobial resistance (AMR), which necessitates the development of new
antibiotics and R&D cooperation across biotechnology institutions.

Opportunities: Globalisation, digitlization, demographics, and climate change
have all recently changed how economies function. Due to the unequal distribution
of the benefits of growth, these trends have both increased inequality and created
new opportunities for it. The COVID-19 pandemic is causing a sharp fall in economic
activity and a rise in unemployment in many nations. It is a global public health
crisis.

India is actively participating in the G20 procedures on the finance and sherpa
tracks. The G20’s ongoing promotion of international collaboration, inclusive
development, financial stability, and sustainable growth is consistent with the national
objectives and guiding principles of India, which have been endorsed by other G20
leaders. It is crucial for India to not overstress or undervalue the importance of the
G20’s activities while it holds the presidency in 2023.

The World Bank predicts that from 5.5% in 2021 to 4.1% in 2022 and 3.2%
in 2023, the rate of global growth would significantly drop down. It would be an
honour for India to preside over the G20 Forum in 2023. The 76th year of its
independence, India, a large economy and developing country with a developing
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democracy, has the chance to set “Agenda 2023” with an emphasis on equitable
green development and robust economic growth.

The Indian Ministry of External Affairs will increase international support
for issues that are crucial for developing nations in a variety of social and economic
sectors, including employment, tourism, anti-corruption campaigns, and women’s
empowerment, as well as in focus areas that have an impact on the most disadvantaged
and vulnerable people. These sectors include energy, agriculture, trade, the digital
economy, health, and the environment.

While a one-year presidency does not provide the host the ability to transform
the world, India can show the world its domestic success in order to encourage
adoption. In order to build multi-layered governance, the G20 partnership must be
able to access specialists, civil society, politicians, policymakers, and other non-
state players. This requires the partnership to adopt the disparate interests of all the
forum’s participants. The platform offers India the chance to collaborate closely on
urgent global issues when their methods may not be the same but are fundamentally
the same. India must play a critical role in leading the economic growth and
development agenda for not only India but the entire global South as it obtains the
G20 presidency in 2023.

G20 PRIORITIES FOR INDIA

1. LiFE, Climate Finance, and Green Development:  India is putting a lot of
effort into combating climate change, with a focus on climate financing and
technology as well as ensuring equitable energy transitions for poor nations.
The LiFE movement, which supports ecologically responsible behaviour and
is founded on India’s sustainable traditions, is introduced.

2. Inclusive, resilient and Accelerated Growth: Focus on initiatives that could
result in structural change, such as assisting small and medium-sized
businesses in international trade, advancing labour rights and welfare, solving
the global skills gap, and constructing inclusive agricultural value chains
and food systems.

3. Advancing the SDGs’ Progress: Reaffirmation of commitment in attaining
the goals outlined in the 2030 Agenda for Sustainable Development, with an
emphasis on resolving the COVID-19 pandemic’s effects.

4. Digital Public Infrastructure and Technological Transformation:
Encouragement of a human-centric view of technology and improved
information exchange in areas like financial inclusion, digital public
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infrastructure, and tech-enabled development in industries like agriculture
and education.

 5. 21st-Century Multilateral Institutions:  Efforts to improve multilateralism
and build a more accountable, inclusive, and representative global order
capable of facing the challenges of the twenty-first century.

6. Development led by Women- In order to promote socioeconomic
development and the fulfillment of the SDGs, emphasis should be placed on
inclusive growth and development, with a focus on women’s empowerment
and representation.

CONCLUSIONS

Climate change agenda has been included in the G20 from the very beginning.
Even though the G20 is a select club of the world’s greatest economies, cooperation
and support should not be restricted to just them. In fact, because of their position,
they have a duty to care for those who are most in need because they cannot afford to
fight environmental deterioration and frequently suffer the effects of their actions.

We are a long way from achieving this objective, and it is not an easy task.
The individual efforts of nations are insufficient. Consequently, international
cooperation is essential key. Knowing that limiting global warming to 1.5 degrees
Celsius rather than 2 degrees Celsius has obvious and significant benefits that are
not only economic but also help significantly reduce risks of water scarcity, illness,
food insecurity, drought and flood, extreme heat, tropical cyclones, biodiversity loss,
and sea level rise. Countries must work towards the most ambitious targets.

All G20 nations bear the same level of accountability. Under the UNFCCC,
only developed nations are subjected to support commitments. Oxfam determined
that 95% of the financing for adaptation should come from Japan, Canada, Australia,
the European Union, and the United States after taking into account many variables,
including GDP and the contribution to climate change. These countries are not only
among the most responsible for climate change impacts, but are also among the
most economically able countries to invest in adaptation finance.  However, other
G20 nations have begun to assist less developed nations in taking climate action.
For instance, China has pledged to donate USD 3 billion to less developed nations,
and Mexico and Indonesia have made contributions to the Green Climate Fund.

It can be said that worldwide efforts are required to reduce both CO
2 
and

non-CO
2 
climate pollutants across all economic sectors.G20 countries need to give

special attention to the poorest and most marginalised populations, particularly women
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and girls, and build their resilience. This must be an essential component of broader
national resilience strategies.

Way Forward: India should make sure that the G20 can at least show some
leadership in reducing tensions and resolving multilateral disagreements.
Opportunities in a variety of industries, including tourism, hospitality, information
technology, and civil aviation, are also made possible by India’s holding of the G20
presidency. In order to enable global financial stability, address climate change
mitigation, and maintain sustainable development, India’s strategy of prioritizing
international peace to ensure national security is vital. There is room for leadership
and caution as India prepares to hold the G20 presidency for the first time in a few
months.

The poorest and most marginalized groups, especially women and girls,
require special attention from G20 nations in order to increase their resilience; this
must be a key element of more comprehensive national resilience programmes. The
G20 should support new public financing initiatives that can bring in tens of billions
of dollars more to fund climate action in developing nations, such as carbon pricing,
air or sea transportation levies, etc.
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December 1st, 2022 is a momentous day as India assumed the presidency of
the G20 forum, taking over from Indonesia. As the largest democracy in the world
and the fastest growing economy, G20 presidency will play crucial role in building
upon the significant achievements of the previous 17 presidencies.

The 18th Heads of State and Government Summit of the Group of 20 (G20)
will take place in September 2023 in New Delhi, India. Under the Indian Presidency,
the G20 in 2023 will focus on the theme, ‘One Earth, One Family, One Future.’

The G20 gathers the world’s most developed economies and emerging ones,
which together accounts for more than 80 percent of global GDP, 75 percent of
international trade and 60 percent of global population. The G20 economies are
responsible for about 75 to 80 percent of global greenhouse gas emissions.

The G20 initially focused largely broad macro-economic issues, but it has
since expanded its agenda to inter-alia include trade, sustainable development, health,
agriculture, energy, environments climate change and anti-corruption.

Why is climate change relevant for India?

India is among the countries that are most vulnerable to climate change. It
has one of the highest densities of economic activity in the world, and very large
numbers of poor people who rely on the natural resources based on their livelihood,
with a high dependence on rainfall.

Causes of Climate Change- As greenhouse gas emissions blanket the Earth,
they trap the Sun’s heat. This leads to global warming and climate change. The
world is now warming faster than at any point in the recorded history. There are so
many reasons for climate change but some important causes are:

1. Generating Power - Generating electricity and heat by burning fossil
fuels such as coal, oil, and natural gas causes a large chunk of global emissions.
Most of the electricity is still produced from fossil fuels, only about a quarter comes
from wind, solar and other renewable sources.
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2. Manufacturing Goods - Manufacturing and industry produce emissions,
mostly from burning fossil fuels to producing energy for making things like cement,
iron, steel, electronics, plastics, clothes and other goods. Mining and other industrial
processes also release gases.

3. Cutting down forests - Cutting down forests to create farms or pastures,
or for other reasons, causes emissions because when trees are cut, they release the
carbon which they have been storing. since forests absorb carbon dioxide, destroying
them also limits nature’s ability to keep emissions out of the atmosphere.

4. Using Transportation- Most cars, trucks, ships and planes run on fossil
fuels that makes transportation a major contributor to greenhouse gases, especially
carbon dioxide emissions. Road vehicle accounts for the largest part, but emissions
from ships and planes continue to grow.

5. Producing Food - Producing food requires energy to run farm equipment
or fishing boats, usually with fossil fuels. Growing crops can also cause emissions,
like when using fertilisers and manure. Cattle produces methane, a powerful
greenhouse gas and emissions also come from packaging and distributing food.

6. Powering Buildings- Globally, residential and commercial buildings
consume over half of all electricity. As they continue to draw on coal, oil and natural
gas for heating and cooling, they emit significant amount of greenhouse gas emission.

7. Consuming too much- Your house and use of power, how you move
around, what you eat and how much you throw away – all contribute to greenhouse
gas emissions, so does the consumptions of goods such as clothing, electronics and
plastics.

Acts and Policies in Indian Constitution to address the issues of global warming
and pollution.

Some of the important Acts and Policies are:

1. The Air (Prevention and Control of Pollution) Act, 1981: This act provides
for the prevention, control, and abatement of air pollution in India. It also
establishes the Central Pollution Control Board (CPCB) and State Pollution
Control Boards (SPCBs) to regulate air pollution.

2. The Water (Prevention and Control of Pollution) Act, 1974: This act provides
for the prevention and control of water pollution in India. It establishes the
CPCB and SPCBs to regulate water pollution.
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3. The National Green Tribunal (NGT) Act, 2010: This act establishes the NGT,
which is a specialized court for environmental disputes. The NGT has the
power to hear and dispose-off cases related to environmental protection and
conservation.

4. The Forest (Conservation) Act, 1980: This act provides for the conservation
of forests and regulates the diversion of forest land for non-forest purposes.
It also establishes the National Board for Wildlife (NBWL) to protect wildlife
and their habitats.

5. The National Action Plan on Climate Change (NAPCC), 2008: This plan
outlines India’s strategy to mitigate and adapt to climate change. It includes
eight national missions that focus on areas such as solar energy, energy
efficiency, and sustainable agriculture.

6. The Energy Conservation Act, 2001: This act provides for the efficient use
of energy and the conservation of energy resources in India. It establishes the
Bureau of Energy Efficiency (BEE) to promote energy efficiency in various
sectors.

7. The Solid Waste Management Rules, 2016: These rules provide for the proper
management of solid waste in India. They establish guidelines for waste
segregation, storage, transportation, and disposal.

8. The Plastic Waste Management Rules, 2016: These rules provide for the
proper management of plastic waste in India. They establish guidelines for
the collection, segregation, and disposal of plastic waste.

These acts and policies are crucial in addressing the issues of global warming
and pollution in India. However, their effective implementation and enforcement
are equally important to achieve the desired outcomes.

FUNDAMENTAL DUTIES OF THE CITIZENS OF INDIA WITH RESPECT
TO THE ENVIRONMENT

The Constitution of India provides for several fundamental duties that every
citizen must abide by. With respect to the environment, the following fundamental
duties are applicable:

1. To protect and improve the natural environment, including forests, lakes,
rivers, and wildlife, and to have compassion for all living creatures.

2. To promote harmony and the spirit of common brotherhood amongst all the
people of India, transcending religious, linguistic, and regional or sectional
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diversities, to preserve the rich heritage of the nation’s composite culture,
and to protect the environment.

3. To develop the scientific temper, humanism, and the spirit of inquiry and
reform.

4. To safeguard public property and to abjure violence.

5. To strive towards excellence in all spheres of individual and collective activity
so that the nation constantly rises to higher levels of endeavour and
achievement.

These fundamental duties emphasize the importance of protecting and
preserving the environment, promoting scientific temper and inquiry, and striving
towards excellence in all activities. It is the responsibility of every citizen of India to
act in an environmentally responsible manner, and to contribute towards the protection
and conservation of the natural environment. This can be done by adopting sustainable
practices, reducing wastage, conserving natural resources, promoting renewable
energy sources, and being mindful of the impact of one’s actions on the environment.

PENALTIES AND PUNISHMENT RULES IN THE INDIAN CONSTITUTION

The following are some of the important provisions:

1. The Air (Prevention and Control of Pollution) Act, 1981: This act provides
for penalties and punishment for violating the provisions of the act, including
imprisonment for a term that may extend to five years, or with a fine that
may extend to one lakh rupees, or both.

2. The Water (Prevention and Control of Pollution) Act, 1974: This act provides
for penalties and punishment for violating the provisions of the act, including
imprisonment for a term that may extend to three years, or with a fine that
may extend to ten thousand rupees, or both.

3. The Environmental Protection Act, 1986: This act provides for penalties and
punishment for violating the provisions of the act, including imprisonment
for a term that may extend to five years, or with a fine that may extend to one
lakh rupees, or both.

4. The Wildlife Protection Act, 1972: This act provides for penalties and
punishment for violating the provisions of the act, including imprisonment
for a term that may extend to three years, or with a fine that may extend to
twenty-five thousand rupees, or both.
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5. The Forest (Conservation) Act, 1980: This act provides for penalties and
punishment for violating the provisions of the act, including imprisonment
for a term that may extend to fifteen years, or with a fine that may extend to
ten lakh rupees, or both.

Apart from these acts, there are various other provisions under the Indian
Penal Code and other laws that provide for penalties and punishment for
environmental offences. It is important to note that the severity of the penalty or
punishment may vary depending on the nature and gravity of the offence committed.
The government and law enforcement agencies need to enforce these laws strictly to
deter individuals and industries from causing harm to the environment.

G20 importance for India- The Group of twenty (G20) is the premier inter-
governmental forum for international economic cooperation. The forum plays an
important role in shaping and strengthening global architecture and governance on
all major international economic and environmental issues.

India’s G20 presidency will be aimed for boosting digital transformation
which will include digital economy, digital education, digital health, digital
government and digital finance. India will work towards bridging the digital divide
and ensuring that everyone has access to digital technology.

The G20 summit is a critical event for addressing the challenges facing the
global community. The leaders will come together to discuss the issues affecting the
world’s economy, global warming, climate change, including the on-going COVID-
19 pandemic and the need for a sustainable and inclusive economic recovery.
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Climate change refers to long-term shifts in temperatures and weather patterns
like global warming, natural disasters etc. Efforts are being made since decades to
control and rectify its impacts. These impacts are more pronounced in lesser developed
countries.  Group of Twenty (G20) selective countries’ group and the forum for
international economic cooperation is a platform for international economic
cooperation. G20 not only deals with different outcomes of climate changes but also
help lesser developed countries financially. This article is an effort to highlight the
efforts made by G20 groups and future strategies to fight against climate change in
brief. Efforts made by G20 can only be successful if countries and governments take
the guidelines seriously, implicate accordingly and developed countries give financial
help to lesser developed countries. Then only targets and goals can be achieved.

INTRODUCTION

The collective effects of human life on earth over the past few decades, and
in particular the industrial revolution, resulted in a constant increase in greenhouse
gas production1. The accumulation of greenhouse gases in the air traps the radiation
released from the surface of the Earth following absorption of light and heat. It
ultimately causes continuous increase in temperature, termed global warming. Global
warming in turn cause extreme changes in our climate, characterized as climate
change, which is accompanied by an increase in the occurrence and intensity of
natural disastrous like droughts and heat waves, as well as of other abiotic environment
calamities such as flooding, salinity, and freezing stresses etc.1 By definition Climate
change is an area of science that has been studied for many years and refers to long-
term shifts in temperatures and weather patterns. This is no surprise since climatic
change would disrupt or otherwise alter a large range of natural ecological and physical
systems that are an integral part of Earth’s life support system.

Global warming not only has key impact on our environment but also on
exerts impacts on economic growth of countries and health of their residents. As per
the International Monetary Fund (IMF) World Economic Outlook, January 2020
upgrade, growth estimated for global economy for 2020 and 2021 has been decreased.
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To quote the report “Climate change, the driver of the increased frequency and
intensity of weather-related disasters, already endangers health and economic
outcomes, and not only in the directly affected regions. It could pose challenges to
other areas that may not yet feel the direct effects, including by contributing to cross-
border migration or financial stress.”2 Climate change affects all without difference,
but the most susceptible are specially those who are utmost exposed to its destructive
effects. If we wish to be effective in our efforts, need of international cooperation is
foreseen and this is the only way for attaining global solutions.

GROUP OF TWENTY (G20) AND SUMMITS

The Group of Twenty (G20), the forum for international economic
cooperation, was founded in 1999 after the Asian financial crisis as a forum for the
Finance Ministers and Central Bank Governors to discuss global economic and
financial issues.3 As the world’s largest emitters, responsible for over 80% of current
greenhouse gas emissions and representing 85% of global GDP and 51% of the
population, it is the responsibility of the G20 to lead the reduction of emissions
though a transition to renewables and adequate climate finance.2 Issues concerning
climate change were added later to the agenda of the G20 when the policy makers
recognized climate’s correlation to the whole economic performance globally. Since
then, various issues related to climate change has been added to the list over time by
policy makers and has been realized that different countries need different policies
according to its circumstances i.e. country specific plans need to be sort out.

First summit of G20 took place in Washington DC, USA in 2008 and topic
of climate change got a significant part in discussion and G20 members communicated
their concern over climate change4. In next year i.e., 2009 London, UK Summit,
leaders repeated their pledge to address the danger of irreversible climate change,
based on the concept of general but different requirements and issue got more exposure
when Leaders were dedicated to make a shift towards clean, pioneering, low carbon
technologies and infrastructure5.

As the global temperature continues to rise, it is important that the G20
countries commit to the mission of addressing the climate change and play the key
role in taking care of the commitments of the Paris Agreement to avoid the global
temperature rise. At the 15th Conference of the Parties (COP15) of the UNFCCC, in
December 2009 in Copenhagen almost 115 world leaders raised climate change
policy to the topmost political level and agreed on the Copenhagen Accord, which
intent to constrain carbon and respond to climate change, in both the short- and
long-term6. The long-term goal of limiting the maximum global average temperature
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rise to no more than 2 degrees Celsius was the key element of the Accord. In addition,
the developed countries confirmed to fund the program to lower GHG emissions.
The Green Climate Fund was also established at the COP156. Since then, till now
several meetings and summits conducted and a constant concern was about climate
change and developed countries agreed to finance and support the lesser developed
ones for the fight against.

India assumed G-20 presidency on 1st December 2022 and intended to convey
theme ‘one earth, one family, one future’ for 20237. Its agenda is based on 5 points
stated as to reach non-fossil energy capacity of 500GW by 2030, Fulfil 50% energy
requirements via Renewable Energy by 2030, Reduce 1 billion carbon emissions by
2030, Reduce carbon intensity below 45% by 2030 and India will achieve the target
of Net-Zero by 20707.

ROLE OF G20 AND CLIMATE CHANGE

The G20 countries generate a significant and high percentage share of global
CO2 emissions. The shocking fact that the G20 represent about 75 to 80 percent of
global greenhouse gas emissions8, it makes their share of responsibility to be greater
at global level to moderate climate change and to facilitate others to adjust to its
inevitable impacts. This is an important perspective as CO2 in the air has a long-
term warming affect. In 2013 among chief emitters of energy-related CO2 were
China, United States, India, Russia, Japan, Germany, Iran, South Korea, Canada,
Saudi Arabia, respectively almost totally consist of G20 countries9. While, Brazil,
Argentina, and Indonesia had substantial added emissions from forest destruction
and transformation9.

According to current data per capita, emissions in the US and Canada are
approximately 10 times higher than in India, outlining one more level of distinction.
The G20’s continuous increase in CO2 emissions from 1850-2013, additionally their
current share of 80% of global emissions, refer to the major impact of these countries
on climate change. The G20 countries should take the responsibility to lead the
world in a switch to renewable, sustainable energy10.

Utilizing more renewable energy resources is one of the leading approaches
to moderate emissions, which may further escalate climate change. G20 countries
must now follow-up the Paris Agreement with increased serious action, by
transitioning to 100% renewable energy, to avoid average global warming from rising
1.5°C above pre-industrial levels. This transition must be equitable, and thus aid in
ensuring energy approach for the poor. The G20 produces 76% of the world’s
electricity from renewable sources but has not come close to reaching its potential.
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In survey studies of two indices, Allianz and EY RECAI, evaluated investment
energy attractiveness, particularly pertaining to renewable energy and sustainable
finance. Allianz completely examined the investment attractiveness. In the Allianz
index, there is a difference between investment needs and attractiveness. For example,
India ranks 1 for investment needs, despite ranking 11 for attractiveness; the high
level of investment needs are likely due to the large share of India’s population,
21%, that still lacks access to electricity.10 However, when just reflecting renewable
energy attractiveness, examined by Allianz, many of the rankings of the G20 change
significantly. Among the countries that EY RECAI ranked, Turkey is the only country
that matches the attractiveness rankings from Allianz11.

As the process of climate change is going through acceleration, we need to
charge up our ambitions to deal with it. One should take into consideration that with
time challenges will be tougher and may be impossible in few points. As, according
to Paris Agreement temperature rise should not be more than 1.5°C, rapid
transformation should be made for zero-carbon economy. For the mission to attain
not only coordination but support from the developed countries is need of the hour.
According to the Climate Action Tracker, there are no countries within the G20 that
have adequate levels of ambition which are levels that are recommended “fully
consistent with below 2°C limit”12. The inadequate or medium levels of drive from
the G20 designate that temperatures are likely to rise above 2°C, If nothing is reformed
given their considerable share of the world’s emissions.

These conclusions match with the results from the CSO equity review, which
observed that mitigation ambition is only 30-44% of what’s needed to prevent a rise
above 1.5°C13. Compared to 2020 pledges, the US, EU and Japan are pledging far
below their fair share of contributions to emissions. Recent research also suggests
that China and India are making good growth towards attaining and potentially over-
achieving their Paris Agreement pledges13.

G20 countries and the rest of the world observe the display of an abrupt rise
in the incidences of natural disasters14. From 1990 to 2016, the number of natural
disasters global occurrence has been more than double the total from the previous
years. There can be seen various examples from various countries in past few decades
like extreme heat waves in India during summer 2019, new temperature records set
in France and Germany, droughts in South Africa, or rainstorms and floods in Brazil,
Cyclone Idai in Zimbabwe and so many others14. Experts have revealed the role of
climate change in increasing the likelihood and severity of these extreme weather
outcomes. As climate change is continuously accelerating, this pattern will potentially
become more and more severe and the effects may be more catastrophic, despite
efforts to reduce disaster risks.



390

Climate Change and the G-20: Opportunities and Challenges - ISBN: 978-93-93248-56-5

Rankings from the German watch Global Climate Risk Index (CRI), which
analyses the impacts of extreme weather events, vary substantially among G20
countries, for the period 1996-201515. Looking only at the relative impacts in relation
to population size and GDP, developing nations are some of the most affected by
natural disasters. In addition to being amongst the most exposed regions to climate
impacts, developing countries have a low ability to adapt and often lack sufficient
economic and political structures. However, given that the G20 represents 51% of
the world’s population, these financial superpowers are experiencing much fewer
natural disasters per capita than their less equipped counterparts, particularly those
in Africa and other vulnerable regions: 116 (39%) occurrences of natural disasters
took place in G20 countries in comparison to 181 (61%) in the rest of the world in
201616. With the exception of India, G20 countries are experiencing fewer and less
extreme instances of weather impacts compared to the rest of the world, and in
particular the most vulnerable.

The ND GAIN index scrutinised countries’ preparations and susceptibility
to climate change impacts. The five most susceptible G20 countries were India,
Indonesia, Saudi Arabia, South Africa, and Argentina, respectively17. Comparatively,
the five countries least ready for climate change impacts were India, Indonesia, Brazil,
Argentina, and Argentina, respectively17. Thus, most of the countries that are very
less prepared for climate impacts are also the most vulnerable are at the highest risk
within the G20 group.

G20 AND FINANCIAL ASSISTANCE

The countries most vulnerable to climate change need more of adaptation
finance and support, which they are assigned to get according to the UN Climate
Change Convention. Developed countries must rise financial support for the poor so
they can better adapt to climate change impacts. Existing investment plans allocate
only 20% of finances to adaptation finance compared to substantial funds in emission
reductions and despite the fact that a commitment is made under the UNFCCC to
achieve a balance between mitigation and adaptation18. At present, about 16% of
climate investment goes towards adaptation to achieve the assured balance with
mitigation finance. But G20 countries should promote new and innovative public
fund resources to generate additional finances to support climate action in developing
countries18.

Only developed countries have these funding responsibilities under the
UNFCCC and we should not hold all G20 countries responsible for it. When
considering different factors, such as GDP and contribution to climate change, Oxfam
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found that 95% of adaptation finance should come from Japan, Canada, Australia,
European Union, and the United States19. These countries are not only amongst the
most accountable for climate change impacts but are also most economically valued
to invest in adaptation finance. Nevertheless, now few other G20 countries have
also initiated to support lesser developed countries in climate action. For example,
Mexico and Indonesia have contributed to the Green Climate Fund, and China has
promised bigger funds to poorer countries19.

All OECD countries have contributed to adaptation finance in developing
countries20 but varied trends can be seen. While there has been an overall increase,
Australia and Germany show a declining trend in 2015 compared to 2014. From
various analyses it has been observed that many funded projects for “adaptation”
have questionable climate relevance20.

CONCLUSION

All G20 governments should oblige Nationally Determined Contributions
(NDCs) according to the Paris Agreement with elevated ambition levels that are
adequate to put the world on instant emission reduction pathways coherent with the
1.5°C limit. They should give to back up their NDCs with actual and obvious national
low-GHG emission development approaches. This should be accompanied by certain
act and initiatives for further emission reduction, specially by speedy the shift to
renewable energy and near-zero emissions. Many G20 countries invest in either
constructing new or renewing existent resources. G20 countries need to give specific
consideration to the lesser developed populations Developed countries in the G20
should upgrade finance to lesser developed countries.
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INTRODUCTION

“India’s G20 Presidency will work to promote this universal sense of one-
ness. Hence our theme - ‘One Earth, One Family, One Future’” – PM Narendra
Modi

Development Working Group (DWG)

The DWG meetings aims to discuss developmental issues in Developing
Countries (DC), Least Developed Countries (LD) and Island Countries (Small Island
Developing States/SIDS).

The DWG is a platform for G-20 member countries to come together and
prioritize multilateralism, share solutions that promote growth, remap development
plans and achieve the Sustainable Development Goal’s targets (SDG). The G-20
possesses the knowledge, expertise, financial resources required to reverse trajectories
that have gone off track.

The DWG held in the 3rd G-20 at Bali between August 10-12, 2022,
concluded with the discussion and finalization of key G-20 agreements.

These include G-20 Roadmap for Stronger Recovery and Resilience in DCs,
Least Developed Countries (LDCs) and SIDs, the G- 20 principles to Scale up Blended
Finance in DCs, the G-20 Ministerial Vision Statement: Multilateralism for
Sustainable Development Goals( SDGs) Decade of Action and the 2022 G-20 Bali
Update.

The first DWG Meeting during India’s Presidency will be held in Mumbai
from December 13 -16, 2022. In these meetings, sessions on Data For Development,
Role of G-20 in Advancing the 2030 Agenda, Infusing New LiFE into Green
Development and Accelerating Progress on the SDGs. The delegates will enjoy
cultural events that give them a unique India experience, go for a Gateway of India
walk and also an excursion to Kanheri Caves on the last day.
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Visit https://www.g20.org/en/ for more information. Also read https://
pib.gov.in/PressReleasePage.aspx?PRID=188014

December 1, 2022 is a red-letter day as India assumed the G20 Presidency
from Indonesia and will convene the G20 Leaders’ Summit for the first time in the
country in 2023. A nation deeply committed to democracy and multilateralism, India’s
G20 Presidency would be a watershed moment in her history as it seeks to play an
important role by finding pragmatic global solutions for the wellbeing of all, and in
doing so, manifest the true spirit of ‘Vasudhaiva Kutumbakam’ or the ‘World is One
Family’.

So, what is the G20?

The Group of Twenty (G20) is an intergovernmental forum comprising 19
countries - Argentina, Australia, Brazil, Canada, China, France, Germany, India,
Indonesia, Italy, Japan, Republic of Korea, Mexico, Russia, Saudi Arabia, South
Africa, Turkey, United Kingdom and United States and the European Union.

The G20 members represent around 85% of the global GDP, over 75% of the
global trade, and about two-thirds of the world population.

The G20 was founded in 1999 after the Asian financial crisis as a forum for
the Finance Ministers and Central Bank Governors to discuss global economic and
financial issues. It was upgraded to the level of Heads of State/Government in the
wake of the global economic and financial crisis of 2007, and, in 2009, was designated
the “premier forum for international economic cooperation”. 

What is the G20 Summit?

The G20 Summit is held annually, under the leadership of a rotating
Presidency. 

How does the G20 work?

The G20 Presidency steers the G20 agenda for one year and hosts the Summit.
The G20 consists of two parallel tracks: the Finance Track and the Sherpa Track.
Finance Ministers and Central Bank Governors lead the Finance Track, while Sherpas
lead the Sherpa Track.

The Finance Track is led by Finance Ministers and Central Bank Governors
of the member countries. Within the two tracks, there are thematically oriented
working groups in which representatives from the relevant ministries of the members
as well as from invited/guest countries and various international organisations
participate.
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The G20 process from the Sherpa Track is coordinated by the Sherpas of
member countries, who are personal emissaries of the Leaders. The Sherpa Track
oversees inputs from 13 Working Groups, 2 Initiatives – Research Innovation
Initiative Gathering (RIIG) and G20 Empower, and various Engagement Groups,
all of whom meet throughout the year and develop their Issue Notes and Outcome
Documents in parallel. These substantive discussions then feed consensus-based
recommendations to the Sherpa Meetings. The outcome document of the Sherpa-
level meetings eventually forms the basis of the Leaders’ Declaration, which will be
debated and signed (after and if consensus is reached) at the final New Delhi Summit
in September next year by the Leaders of all G20 member countries.

In addition, there are Engagement Groups which bring together civil societies,
parliamentarians, think tanks, women, youth, labour, businesses and researchers of
the G20 countries. The Startup20 Engagement Group will be established under India’s
G20 Presidency for the first time, recognising the role of startups in driving innovation
that responds to a rapidly changing global scenario. Active consultation with the
Engagement Groups forms an integral part of India’s “inclusive ambitious, decisive,
and action-oriented”, G20 approach, as outlined by Prime Minister Narendra Modi
in the Bali Summit this year.

India’s G -20 Presidency 

India holds the Presidency of the G20 from December 1, 2022 to November
30, 2023. The 43 Heads of Delegations- the largest ever in G20-will be participating
in the final New Delhi Summit in September next year.

The G20 Logo draws inspiration from the vibrant colours of India’s national
flag – saffron, white and green, and blue. It juxtaposes planet Earth with the lotus,
India’s national flower that reflects growth amid challenges. The Earth reflects India’s
pro-planet approach to life, one in perfect harmony with nature. Below the G20 logo
is “Bharat”, written in the Devanagari script.

The theme of India’s G20 Presidency - “Vasudhaiva Kutumbakam” or
“One Earth · One Family · One Future” - is drawn from the ancient Sanskrit text
of the Maha Upanishad. Essentially, the theme affirms the value of all life – human,
animal, plant, and microorganisms – and their interconnectedness on the planet Earth
and in the wider universe. The theme also spotlights LiFE (Lifestyle for Environment),
with its associated, environmentally sustainable and responsible choices, both at the
level of individual lifestyles as well as national development, leading to globally
transformative actions resulting in a cleaner, greener and bluer future.
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For India, the G20 Presidency also marks the beginning of “Amritkaal”, the
25-year period beginning from the 75th anniversary of its independence on 15 August
2022, leading up to the centenary of its independence, towards a futuristic, prosperous,
inclusive and developed society, distinguished by a human-centric approach at its
core.

A new working group on Disaster Risk Reduction will be established under
India’s Presidency to encourage collective work by the G20, undertake multi-
disciplinary research and exchange best practices on disaster risk reduction.

India’s special invitee guest countries are Bangladesh, Egypt, Mauritius,
Netherlands, Nigeria, Oman, Singapore, Spain and UAE.

G-20’s invited international organisations are UN, IMF, World Bank, WHO,
WTO, ILO, FSB, OECD, AU Chair, NEPAD Chair, ASEAN Chair, ADB, ISA and
CDRI.

G20 meetings will not be limited only to New Delhi or other metropolises.
Drawing inspiration from its G20 Presidency theme of “Vasudhaiva Kutumbakam’-
”One Earth One Family One Future, as well as the Prime Minister’s vision of an ‘all
of government” approach, India will host over 200 meetings in over 50 cities across
32 different workstreams, and would have the opportunity to offer G20 delegates
and guests a glimpse of India’s rich cultural heritage and provide them with a unique
Indian experience. The Presidency is also a chance for the G20 Secretariat to provide
the country’s citizens with the unique opportunity be a part of India’s G20 story.

The Indian G20 presidency has also planned a year-long India Experience’
for G20 member countries, special invitees, and others.

What are India’s G20 Priorities?

· Green Development, Climate Finance & LiFE

The opportunity to lead G20 comes at a time of compounding existential
threat, with the COVID-19 pandemic having exposed the fragilities of our systems
under the cascading impacts of climate change. In this regard, climate change is a
key priority for India’s presidential Presidency, with a particular focus towards not
only climate finance and technology, but also ensuring just energy transitions for
developing nations across the world.

Understanding that the issue of climate change cuts across industry, society,
and sectors, India offers the world LiFE (Lifestyle for Environment) -a behaviour-
based movement that draws from our nation’s rich, ancient sustainable traditions to
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nudge consumers, and in-turn markets, to adopt environmentally-conscious practices.
This ties closely with India’s G20 theme: ‘Vasudhaiva Kutumbakam’ or ‘One Earth.
One Family. One Future.

· Accelerated, Inclusive & Resilient Growth 

An accelerated, resilient and inclusive growth is a cornerstone for sustainable
development. During its G20 Presidency, India aims to focus on areas that have the
potential to bring structural transformation. This includes an ambition to accelerate
integration of MSMEs in global trade, bring in the spirit of trade for growth, promote
labour rights and secure labour welfare, address global skills gap, and build inclusive
agricultural value chains and food systems etc.

· Accelerating progress on SDGs

India’s G20 Presidency collides with the crucial midpoint of the 2030 Agenda.
As such, India acknowledges the detrimental impact of COVID-19, which changed
the current decade of action into a decade of recovery. In line with this perspective,
India wants to focus on recommitting G20’s efforts to achieving the targets laid out
in the 2030 Agenda for Sustainable Development

· Technological Transformation & Digital Public Infrastructure

As G20 Presidency, India can foreground its belief in a human-centric
approach to technology, and facilitate greater knowledge-sharing in priority areas
like digital public infrastructure, financial inclusion, and tech-enabled development
in sectors ranging from agriculture to education

·  Multilateral Institutions for the 21st century

India’s G20 priority will be to continue pressing for reformed multilateralism
that creates more accountable,inclusive just, equitable and representative multipolar
international system that is fit for addressing the challenges in the 21st century.

· Women-led development

India hopes to use the G20 forum to highlight inclusive growth and
development, with women empowerment and representation being at the core of
India’s G20 deliberations. This includes a focus on bringing women to the fore, and
in leading positions, in order to boost socio-economic development and achievement
of SDGs.

India kick-started its presidency term agenda with a series of cultural initiatives
that included various Jan Bhagidari activities, a special University Connect event
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with 75 educational institutions from across the country, the lighting up of 100 ASI
monuments with the G20 logo and colours, and showcasing G20 at the Hombill
festival in Nagaland. Sand artist Shri Sudarshan Pattnaik also created sand art of
India’s G20 logo on Puri beach in Odisha. Various other events, youth activities,
cultural performances, and site excursions showcasing the sights and traditions of
respective city-venues, are also planned throughout the year-long calendar. Visit https:/
/www.g20.org/en/ for more information.

Organizational Structure of G20 The G-20 operates without a permanent
secretariat or staff. The chair rotates annually among the members and is selected
from a different regional grouping of countries. The chair is part of a revolving
three-member management group of past, present and future chairs referred to as
the Troika. The current chair of the G-20 is Mexico; the next Chair will be Russia.
The preparatory process for the G20 Summit is conducted through the established
Sherpa and Finance tracks that prepare and follow up on the issues and commitments
adopted at the Summits. The Sherpas’ Track focuses on non-economic and financial
issues, such as development, anti-corruption and food security, while addressing
internal aspects such as procedural rules of the G20 process. The Sherpas carry out
important planning, negotiation and implementation tasks continuously. The Finance
Track focuses on economic and financial issues. The Sherpa and Finance tracks
both rely on the technical and substantive work of a series of expert working groups.
Additionally, the thematic agenda is developed through the organization of several
Ministerial Meetings, such as the Joint Meeting of Finance and Development
Ministers, and the Labour, Agriculture and Tourism Ministerial meetings. G20 Leaders
Summits. Seven G20 Summits have been held so far. The First Summit was hosted
by the US President in Washington in November 2008 to develop a coordinated
response to the global financial crisis. At the First Summit, the Leaders discussed
the causes of the global economic and financial crisis and agreed to implement an
Action Plan around three main objectives, namely, (i) Restoring global growth, (ii)
Strengthening the international financial system and (iii) Reforming international
financial institutions. The Second Summit in London in April 2009 came up with a
stimulus package of US$ 1.1 trillion to restore credit and growth and strong regulatory
provisions, expansion of Financial Stability Forum (renamed as ‘Financial Stability
Board’ or FSB) and Basel Committee on Banking Supervision (BCBS), reiteration
of commitment against protectionist trends (including trade, investment and services)
and commitment to reform of International Financial Institutions. The Third Summit
in Pittsburgh in September 2009 designated the G20 as the ‘premier forum’ for
international economic cooperation. The main outcomes of the Pittsburgh Summit
included to foster a ‘Framework for Strong, Sustainable and Balanced Growth’ in
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the 21st century through sound macroeconomic policies that prevent cycles of boom
and bust through a Mutual Assessment Process (MAP) or ‘peer review’ which is co-
chaired by India, a decision to reform the IFIs by shifting IMF’s quota share to
dynamic Emerging Markets and Developing Countries (EMDCs) of at least 5% from
over-represented countries to under-represented countries, adoption of a dynamic
formula for the World Bank to generate an increase of at least 3% voting power for
developing and transition countries that are under-represented; and ensuring that
World Bank and Regional Development Banks (RDBs) have sufficient resources to
address global challenges. The Fourth Summit in Toronto in June 2010 under the
theme ‘Recovery and New Beginnings’ focused on the ‘Framework for Strong,
Sustainable and Balanced Growth’ and completion of Phase-I work comprising MAP
(or ‘peer review’) by groupings of countries. Advanced economies have committed
to fiscal consolidation, i.e. halving of fiscal deficit by 2013 and stabilizing debt by
2016 as part of internal re-balancing. An agreement was also reached on differentiated
approach to consolidating growth and recovery versus exit strategies and fiscal
consolidation, i.e. ‘growth-friendly fiscal consolidation’. ‘Development’ was
introduced for the first time on the G20 agenda to be addressed through a High-
Level Development Working Group (DWG). The highlight of the Fifth Summit in
Seoul in November 2010 under the theme ‘Shared Growth Beyond Crisis’ was the
launching of the G20 Development Agenda embodied in the Multi-Year Action Plans
(MYAP) under the nine development pillars, viz., Infrastructure (including a High-
level Panel on infrastructure financing), Human Resources Development, Trade,
Private Investment and Job Creation, Food Security, Growth with Resilience,
Domestic Resource Mobilization, Knowledge Sharing and Financial Inclusion The
Sixth G20 Summit in Cannes in November 2011 reviewed the global economic
situation in the backdrop of the Eurozone/Greek crisis. Its major outcomes included
regulation of commodity derivatives markets, including Action Plan on Food Price
Volatility and Agriculture and increase in transparency of energy markets and an
expression of support for recommendations of High Level Panel and MDBs Action
Plan on development. The outcome of the Cannes Summit resulted in the
‘Communique’ and ‘Declaration’ titled ‘Building our Common Future: Renewed
Collective Action for the Benefit of All’ along with the ‘Cannes Action Plan for
Growth and Jobs’. The Seventh G20 Summit was held in Los Cabos, Mexcio on 18-
19 June 2012 under the Mexican Presidency. Mexico had identified the following as
its priorities: i. To promote economic stabilization and structural reforms as
foundations for growth and employment; ii. Strengthening the financial system and
fostering financial inclusion to promote economic growth; iii. Improving the
international financial architecture in an interconnected world; iv. Enhancing food
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security and addressing commodity price volatility; and v. To promote sustainable
development, green growth and the fight against climate change. The G20 has, since
the Pittsburgh framework and the Seoul Development Consensus, recognized that
development and global economic issues cannot be tackled separately. Development
is crucial for global economic growth, poverty reduction and employment creation.
Development Working Group was set up in 2010 under the Sherpas’ Track to
complement the G20’s economic and financial agenda through multi-sectoral efforts
to assist developing countries in areas of importance for the welfare of their societies.
Taking forward the development agenda under the G20 DWG, Mexico had chosen
Infrastructure, Food Security and Inclusive Green Growth as its development
priorities.
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This article examines how the G20, a worldwide meeting of advanced
economies, has dealt with the problem of climate change over time. The impact of
climate change on our environment, the rate of economic growth, and public health
has been addressed by the international community. The G20, which represents the
major world powers, may be able to define the course for adaptation and mitigating
the effects of climate change. After all, the G20 incorporates 90 per cent of global
economic activity and two thirds of the world’s population. Examining how G20
nations can support the Paris Agreement’s climate change measures and encourage
sustainable living is equally vital. This article advances the claim that because of the
potential of the G20 as a developing form of global summitry, it can make a
contribution to implementing COP21 which deviates from the poor track record of
the G20 and its predecessors identified earlier. The G20 is an important and productive
site of support for COP21 agenda. It is important to indicate that the COP21 is part
of global climate policy which is not simply designed to reduce emissions in the
short term but is rather ‘about putting in place the structure for a long term
technological and economic transformation’ which develops low carbon economic
systems. This long term structural ambition is going to require the promotion of
sustainable economic growth and large scale green financing processes and the G20
has some ongoing work in this area.

INTRODUCTION

G20 is a strong, influential international forum of the world’s largest
economies with potential to set the direction on main issues that challenge world
today. Meetings serve as the unique platform and premier global forum to exchange
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ideas on the higher levels, resulting in proposals of potential solutions to the most
urgent concerns, with climate change being one of the most critical ones at present.
Knowing that G20 members account for around 85 per cent of global gross domestic
product (GDP), 75 per cent of world trade, and also for 80 per cent of global carbon
dioxide emissions (CO2) and 70 per cent of global plastic production, as well as
two-thirds of the world’s population and more than half of the world’s poor (UNDP,
2019), the commitments made by them on climate, environment or energy have a
huge impact for all, and serve as an inspiration also for non-G20 countries.

G20 members constantly look for most efficient policies and measures that
will lead them to successfully reaching the goal of limiting the temperature increase
to 1.5 degrees Celsius. One of the main drivers of climate change is the CO2
emissions. Therefore, limiting or at least reducing the emissions is at present the
most significant factor. It is up to the policymakers to find ways and apply policies
that promote lowering of emissions or support cleaner and greener economy. Based
on the results published in the special report of the Inter-governmental Panel on
Climate Change (IPCC), in order to limit warming to 1.5 degrees Celsius, global net
CO2 emissions would have to decline by about 45 per cent from 2010 levels by
2030, reaching net zero around 2050. In case of limiting warming to 2 degrees Celsius
only, the decline would be about 25 per cent by 2030, reaching net zero around
2070. The report follows with a cautious warning that “remaining below 1.5 degrees
Celsius is possible, but requires deep and rapid emissions reductions from all
economic sectors”(IPCC, 2018). In order to do that, countries need to actively decrease
energy demand, lower emissions from energy supply and actively remove CO2 from
the atmosphere, while fully decarbonizing the electricity sector and ensuring that
renewables are the world’s dominant energy source by 2050. Waiting to cut emissions
may have severe effects on the planet. The IPCC Special Report also analyzed the
NDC (nationally determined contributions) pledges submitted under the Paris
Agreement and found out that even if all countries fulfilled their current pledges,
there is very high likelihood we will reach 1.5 degrees Celsius warming already by
mid-century and remain above this threshold through the year 2100. As of January
2020, 184 Parties submitted their first NDCs and two Parties submitted their second
NDCs. Therefore, more ambition is needed and requires intense global reductions in
both CO2 and non-CO2 climate pollutants from all economic sectors.

ROLE OF G20 TO ADDRESS ECONOMIC IMPACT OF CLIMATE CHANGE

Leaders at the 2009 G20 summit in London reaffirmed a ‘commitment to
address the threat of irreversible climate change, based on the principle of common
but differentiated responsibilities, and to reach agreement at the UN Climate Change
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conference in Copenhagen in December 2009’ (G20, 2009). However, while
environmental discourses and concerns were present, their importance was deferred
to other political exigencies. The impact of the global financial crisis was the main
impetus for the two G20 summits held in 2009 and indeed the reason that the G20
was hastily convened as a leaders’ forum for economic coordination. Concerns about
avoiding a sustained and deep economic recession held priority and cut into
environmental discourses and commitments to address climate change. Despite the
continued use of environmental discourse, the focus was clearly on economic matters.
George Monbiot (2009) claims that the 2009 G20 meeting’s ‘strategy for solving the
financial and economic crisis is detailed, innovative, fully costed and of vast scale
and ambition. Its plans for solving the environmental crisis are brief, vague and
uncosted’. This is despite the economic and social fallout of mounting climate change
having the clear potential to dwarf that produced by the global financial crisis.

The G20’s relevance to global environmental issues was raised in the
aftermath of the failure to develop a binding climate treaty at the 2009 15th conference
of the parties (COP15) of the UNFCCC in Copenhagen. With the allegedly
inconvenient nature of multilateral efforts to address climate change highlighted at
Copenhagen, some observers argued for a form of ‘minilateralism’ involving a ‘magic
number’ of the ‘smallest possible number of countries needed to have the largest
possible impact on solving a particular problem’ (Naim, 2009; Eckersley, 2012).
After all, the G20 incorporates 90 per cent of global economic activity and two
thirds of the world’s population (Cooper and Thakur, 2013), and thus the vast majority
of CO2 outputs. The G20 could have been a place to initiate an agreement between
a smaller group of significant states prior to Copenhagen, which could have led to a
broader binding climate treaty. However, despite G20 meetings regularly giving
rhetorical support for efforts to address climate change, G20 style minilateralism
included some of the ‘obstructive’ countries that undermined substantive progress
in respect to Copenhagen (Eckersley, 2012).

Furthermore, as was the case with previous efforts, the country hosting a
G20 summit wields significant influence as to whether the issue of climate change
is to be discussed at the summit or in the preparatory meetings. This dynamic was
most pronounced at the 2014 G20 summit held in Brisbane when the Australian
Prime Minster Tony Abbott resisted including climate change as a distinct agenda
item because of his government’s conservative agenda which did not consider climate
change to be an important priority (Rimmer, 2015). It was only after significant
pressure from the US, European countries, and civil society that climate change was
added to the agenda. The Brisbane summit therefore declared that member states
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will ‘work together to adopt successfully a protocol, another legal instrument or an
agreed outcome with legal force under the UNFCCC that is applicable to all parties
at the 21st Conference of the Parties (COP21) in Paris in 2015’ (G20, 2014). We see
here that the G20 continued support for the UNFCCC process against the background
of resistance from some of the G20 member states to the idea that the G20 should be
a forum for actively supporting efforts to address climate change.

G20 AND IMPLEMENTATION OF THE COP21

Given this potential, the key question facing the G20 is how it can contribute
in future to support the implementation of the COP21 agreement. This is especially
pertinent given that the COP21 agreement depends upon voluntary contributions
called nationally determined contributions (NDCs) which are internationally
reviewed. Furthermore, the current NDCs from states at COP21 are too low to keep
a temperature rise below the Paris Agreement temperature limit of ‘well below 2 °C.
Therefore the COP21 agreement is going to require significant support and subsequent
increases in pledges over time (Falkner, 2016). This article advances the claim that
because of the potential of the G20 as a developing form of global summitry, it can
make a contribution to implementing COP21 which deviates from the poor track
record of the G20 and its predecessors identified earlier. This difference is due to
changes in the overall context of the G20’s actions with respect to climate change. .
First, because of the formal COP21 agreement in Paris, the G20 can move beyond
debates about how to develop a legally binding treaty to questions of implementation
which is more suitable to the G20’s policy making strengths with regards to
developing and disseminating ideas and coordinating existing forms of global
governance. Secondly, the development of G20 working groups and outreach
processes, while embryonic and imperfect, offer the prospect that G20 activity is
going to be more inclusive and transparent. While the G20 used to have highly
opaque and narrow deliberations, G20 working groups and outreach processes have
opened up these deliberations and offer further transnational means to insert expert
and public views into the collective policy making processes of economically
significant states. This capacity to make a contribution to implement COP21 is evident
in some strategies that the G20 could develop to act more forcefully in future. One
strategy that the G20 can develop to support the implementation of COP21 is in
further developing forms of green financing. From the outset it is important to indicate
that the COP21 is part of global climate policy which is not simply designed to
reduce emissions in the short term but is rather ‘about putting in place the structure
for a long term technological and economic transformation’ which develops low
carbon economic systems (Falkner, 2016). This long term structural ambition is
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going to require the promotion of sustainable economic growth and large scale green
financing processes and the G20 has some ongoing work in this area. Indeed at the
formation of the G20 as a leaders’ forum in 2009 there was the undertaking to ‘build
an inclusive, green, and sustainable recovery’ (G20, 2009). The substance of
undertaking ‘green growth’ was weak in the immediate aftermath of this meeting,
however, demonstrating that the G20’s ‘attention to the issue has waxed and waned
over time’’ (Tienhaara, 2016). The reasons for this inconsistency about promoting
green economic growth comes down to the influence of the country hosting the G20
meetings, a general wariness of member states focusing on non-economic issues,
and a weak relationship of the G20 with environmental intergovernmental
organizations (IGOs) and agencies (Tienhaara, 2016). Yet, the fact that this has been
a recurring issue on the G20’s agenda at various summits demonstrates the potential
for green financing to be a part of the G20 agenda to support COP21 implementation.
Consequentially, in recent years the G20 has strengthened its relationships with
environmental IGOs and agencies in the form of study groups which seek to develop
policy ideas regarding financing climate change efforts. The Climate Finance Study
Group was established by G20FM/CBG in April 2012 and has been supported by
the Global Environmental Facility (GEP), which itself was established in 1992 and
has provided over $16 billion in grants and mobilized $90 billion in additional
financing for over 4,400 projects (GEP, 2016). To improve the collaboration, dialogue
and cooperation between climate funds, the Green Finance Study Group was formed
by China when they took over Presidency of the G20 in December 2015 and seeks to
develop ways to ‘scale up green financing’ (G20 Green Finance Study Group, 2016).
This study group is co-chaired by China and the UK, with the United Nations
Environment Programme (UNEP) supporting this group as a secretariat. As these
groups are not G20 working groups, they do not make formal G20 recommendations,
but the results of their work are still presented in G20 ministerial meetings. These
relationships need to be strengthened by ensuring that they become established as
working groups which formally present information about environmental financing
into the G20 process. There also may be grounds to condense these two study groups
together to centralize the expertise and maximize the input of UNEP and GEP. This
is expertise which could fruitfully support the activity of G20 governments to further
promote larger scale climate financing needed to support the implementation of
COP21.

The G20 is an important and productive site of support for COP21 agenda
for three reasons. First, the G20 is a forum of policy coordination which works
across the various global governance bodies and has both international and
transnational dimensions. The working and study groups as well outreach groups all
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demonstrate that the G20 is no longer just a forum of states and offers a broader
space for transnational public deliberation which can provide manageable inputs
into the G20 process that does not necessarily lead to overloading the G20 agenda.
These processes can also enhance the communicative nature of the G20 and can
disperse G20 ideas through these transnational networks. Second, the G20 is an
important vehicle for implementing COP21 and enhancing global environmental
governance simply because it exists. While advocates for environmental concerns
have argued for a World Environment Organisation to counterbalance the WTO
(Najam et al., 2004), and arguments have been made for a World Climate Council to
create a forum to lead debate on climate change (Eckersley, 2012), these mechanisms
would need to be created – whereas the G20 is already well-established. Drawing
the G20 into implementing COP21 is less utopian that creating new global forums.
Third, using the G20 to assist in implementing COP21 opens up the prospects of
including environmental ideas and concerns into economic and financial governance
rather than in separate forums. This enables the prospect that environmental and
economic concerns can be discussed in a holistic and integrated fashion rather than
relying on sporadic conferences of states (Barbier, 2012). The value of the G20 is
that leaders can take a holistic view of competing political priorities that other
specialized forums of global governance cannot (Feinberg, 2013). This also points
to the ability of the G20 to assist in coordinating the domestic policies of member
states with regards to climate change in conjunction with other pressing global
problems.

CONCLUSION

This article has suggested that the G20, a global summitry that promotes
actual policy coordination with international networks of policy makers and outreach
procedures, has the potential to significantly aid in the implementation of COP21.
With reference to the leaders of the different membership of the G20, the G20 can
provide transnational support for the COP21 process, which also interacts with the
politics of international talks. This can be done by creating policies through which
the G20 supports green financing even more, coordinates global efforts to combat
climate change, and improves the openness and accountability of G20 member nations
with regard to COP21 implementation. The G20 must promote international
cooperation in addressing the effects of climate change and gather support from
other country groups and international organizations in order to build on the
cooperation and support among member nations.
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The fresh water ecosystem are considerably found on each continent except
Antarctica and provide major contributions to worldwide food demands. The
production of inland fisheries are observed in growing international locations and
are in large part placed within the tropics as a basic meals object. some of the poorest,
most meals insecure nations inside the international are disproportionately based
upon inland fisheries for dietary and meals protection. worldwide, freshwater
ecosystems that assist the general public of inland fisheries are subject to a
ramification of anthropogenic pressures reflecting worldwide alternate inclusive of
over-extraction of water, over-exploitation of fish, introduction of non-native species,
pollution, habitat degradation (such as fragmentation) and increases in human
populations. The impacts of weather alternate will engage with lots of those factors.
climate exchange will lead to adjustments in freshwater habitats and the fish
assemblages that they aid: only a few of these consequences are anticipated to be
beneficial to inland fisheries particularly those primarily based on native fish
populations. Freshwater ecosystems have especially low buffering potential and are
consequently exceedingly sensitive to climate-associated shocks and variability. there
may be a huge range of physiological and ecological affects on each fish and the
freshwater ecosystems assisting inland fisheries associated with water temperature,
water availability and flow, and different ecological perturbations. Given the scale
of direct and indirect influences of world alternate, the adaptive capacity of all
temperate, tropical and subarctic freshwater ecosystems and existing inland fisheries
is tremendously low. The direct (and oblique) weather exchange impacts may
additionally see great shifts in species compositions, but standard productiveness
might be sustained due to the high variety and resilience normally proven by way of
tropical structures and plenty of fish species which might be presumptuous.
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The illicit activities of human have resulted in surprisingly marked
international modifications in the environment, soil, water and the biosphere of the
earth. moreover, links them by way of converting the sector’s weather, modifying
and degrading habitats, over-exploiting and over-extracting sources and permitting
the motion of non-native species outside of their natural distributions, we’ve affected
the capability of the natural global to retain to guide human populations, such as
inland fisheries. climate exchange has and will keep to have big and regularly
unpredictable impacts on inland fisheries, with its impact interacting with different
anthropogenic stressors. observed and expected influences on freshwater fish and
people who depend on them range over space and time, reflecting the heterogeneity
in geography, land use and human activities. The significance of inland fisheries is
often centered within nations, with a few subsets of the population more structured
than others. Inland fisheries are diagnosed as a fantastic manner to attain meals
protection, and to provide employment, earnings, recreation and cultural enrichment
to increasing human global populations. it’s miles important for stakeholders, such
as governments, useful resource managers, fishers and residents, to recognize what
weather alternate method in terms of fisheries. there is now clean evidence that
anthropogenic climate trade has had a clean and rapid effect on human and natural
systems across the globe, with proof of alternate maximum obvious in herbal
structures. Air and surface temperatures have modified, even as shifts in precipitation
have caused adjustments inside the hydrological cycle and water best (IPCC, 2014a,
2014c). these systems have already been situation to a variety of non-weather stressors
driven by means of human sports along with over-exploitation of natural sources,
habitat degradation, over-abstraction of water and the introduction of nonnative
species.

Projections underneath a selection of various situations reflecting distinct
stages of emissions, atmospheric concentrations of greenhouse gases and land use,
all imply that the Earth will hold to heat, that warmth waves becomes extra common
and ultimate longer, and that precipitation styles will preserve to exchange, with
adjustments inside the frequency and magnitude of intense events inclusive of
droughts, storms and floods (IPCC, 2014a, 2014b, 2014c). climate trade has been a
feature (and herbal) feature of life on this planet over a lot of geological time, and
has driven the worldwide distribution and suitability of habitats and in turn, of species,
genotypes and phenotypes. The rate of weather alternate because of anthropogenic
impacts is acting at a rate that challenges the capacity of species and ecosystems to
evolve. because of this recent, fast modifications in climate will keep to impact
herbal systems together with freshwater ecosystems, and the services that they provide
to human society such as inland fisheries. Interactions between climate change and
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non-weather anthropogenic stressors imply that ongoing climate change can extend
those influences.

INTRODUCTION

The inland fisheries can be defined as fisheries exploiting fish in waters
placed inland of the coastline. those fisheries have a protracted history: proof from
Africa suggests as a minimum 90 000 years (Yellen et al., 1995). today, fish are
exploited in freshwaters of all types and sizes, from the largest rivers and lakes, right
down to reservoirs, small ponds, streams and wetlands, on every continent apart
from Antarctica. Freshwater habitats assisting inland fisheries can be transnational
and can cross different climatic zones. Inland fisheries hobby tiers in scale, reflecting
specific monetary-drivers, from small-scale subsistence (that allow survival) and
artisanal (providing income) fisheries, ordinary of less-evolved international locations,
through to medium- and even massive-scale industrial fisheries. A further critical
region is recreational fishing, not unusual in industrialized nations, but gaining in
importance worldwide.

FAO stated a total inland fisheries catch of eleven.five million tonnes in
2015, representing simply over 12 percent of total international capture fishery
manufacturing. This production is dominated with the aid of the Asian location. The
maximum vital inland fisheries of the sector in phrases of meals manufacturing lie
inside the tropical belts of South and South East Asia, sub-Saharan and West Africa
and the northern 1/2 of South the us. principal Asia, the Russian Federation,
components of Europe and critical and North the us additionally have essential inland
fisheries. Seventeen nations produce eighty percent of this inland fishery catch ranging
among 151 000 and 2.3 million tonnes in line with united states and the final 20
percentage is spread across a in addition 134 countries (FAO, 2017).

The general biomass and economic price of fish taken from inland fisheries
is overshadowed by using marine fisheries at a international scale but freshwater
fisheries provide many benefits to society, consisting of guide for cultural structures,
meals safety and the economy, and are regularly especially critical in less developed
nations. Inland seize fisheries deliver excellent meals to some of the sector’s most
inclined populations in a manner that is each handy and lower priced. these dietary
and meals security blessings are an essential part of the agricultural panorama of
these countries and as a result can be impacted and modified as international locations
increasingly more develop their water and land resources to produce food for his or
her developing populations. Inland fisheries are essential gear for the preservation
of human populations on earth: many important and efficient freshwater fisheries
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are discovered in areas of the world with low food safety, and ninety percentage of
inland seize fishery trap is used for direct human consumption (Welcomme et al.,
2010). The freshwater ecosytem are also globally crucial assets of income and
employment: 21 million fishers, equivalent to 36 percent of the worldwide seize
fishery team of workers, and greater than 36 million people in publish-capture sports
are employed inside the region (Lynch et al., 2016). furthermore, regularly constitute
vital way of empowerment for disadvantaged agencies, with ninety percent of ladies
dominatin submit-seize processing (global financial institution, 2012). This device
additionally confirmed a prominent cultural role in the deliver of nutrients and guide
for cultural range, via the availability of food and upkeep of way of life and customs
in indigenous businesses international, and subsistence fishing gives get entry to to
a lot wished proteins, calories and micronutrients. even as inland fisheries are
important for many low profits meals deficit international locations, they are regularly
markedly understudied, leaving stakeholders inclusive of policymakers, managers
and fishers with little steering regarding climate alternate and how it’ll affect inland
fisheries and destiny livelihoods of people who rely on them for food, earnings and
employment.

THE  IMPACT OF CLIMATE CHANGE ON AQUACULTURE

The climate alternate has, and maintains to have, a marked worldwide impact
on freshwater ecosystems, fish and other aquatic taxa, and the provision of goods
and offerings such as fisheries (Myers et al., 2017). Freshwater ecosystems may be
touchy signs of weather exchange. Following global mean land and ocean surface
temperature increases of zero.eighty five °C (between 1880 and 2012), freshwaters
have warmed globally (Bates et al., eds., 2008). those adjustments have been
happening for many years, and have doubtlessly motivated our perceptions of what
represents baseline ecological situations. A huge and developing literature exists at
the affects of climate change on freshwaters and their fisheries, even though records
are still lacking for a number of the key areas and international locations supporting
efficient inland fisheries, e.g. the tropics. The significance of the problem is pondered
in the inclusion of sections specializing in freshwater structures and fisheries in the
Intergovernmental Panel on climate alternate evaluation reports. notwithstanding
this, the global reviews discussing the affects of climate trade on fisheries are
generally, strongly biased toward marine fisheries. although this bias is essentially
due to the distinction in fishery yield or monetary well worth of marine fisheries
relative to freshwater fisheries, it also reflects marked differences between the 2
sorts of fisheries. it is important to recollect those variations, considering the fact
that failure to increase and implement suitable guidelines and techniques for climate
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trade specially targeted at inland waters will bring about poor outcomes on those
ecosystems and the individuals who depend upon related fisheries for food,
employment and earnings. Marine and freshwater fisheries truely have a few functions
in not unusual. Overexploitation is, for example, a trouble common to both, and
both are structures thatinclude three separate, however interacting additives: aquatic
biota, aquatic habitats and the people exploiting these renewable natural assets.
moreover, they may be part of complex and unpredictable ecosystems. even though
similarities exist, they also have essential variations that are important to apprehend
when considering fisheries control underneath weather alternate. At a global stage,
inland fisheries are usually heterogeneous, displaying big nearby differences that
replicate the extensive global distribution of freshwater habitats, and marked
geographical gradients in climate, geology, land use, biodiversity and human
population density and financial hobby. the availability of zone-wide steering or
predictions is therefore hard, made even extra tough by way of the truth that many
globally important fisheries are determined in far flung, low income regions with
little scientific infrastructure. the prejudice towards reporting and predicting climate
alternate affects in inland fisheries in part reflects the problems in growing a simple
combined message from those extremely heterogeneous and diverse structures. The
variety of inland fisheries also frequently hinders them from having a strong voice at
a national or global stage.

THE IMPACT OF ANTHROPOGENIC PRESSURES ON FRESHWATER
ECOSYSTEMS

An essential assessment dividing marine and inland fisheries is the in
particular near affiliation among freshwaters and their catchments, meaning that
inland fisheries correctly share water with activities taking region of their catchment.
The natural and human approaches and sports located upstream or adjoining to a
given lake, reservoir, river stretch, or wetland affects their bodily and organic
characteristics. this is of precise concern, as many human activities are unfavorable
to fisheries, including river law for hydropower, abstraction for agricultural, industrial
and municipal makes use of, discharge of cooling waters and infection, and might
result in habitat loss. A recent look at anticipated that global, approximately 65
percentage of inland waters had been moderately or rather threatened with the aid of
such anthropogenic stressors (Vörösmarty et al., 2010), restricting their application
to guide human populations. the various anthropogenic stressors appearing on
freshwaters involve the usage of water; and fisheries in freshwater habitats are
effectively competing for water with other human activities, a lot of which, together
with the production of food and power, can be extraordinarily annoying. Human
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activities in a given catchment regularly bring about the quantity and excellent of
water to be had to aid inland fisheries to be a good deal reduced under that located
underneath herbal conditions. as an example, Postel, each day and Ehrlich (1996)
expected that via the overdue Nineteen Nineties, humans worldwide have been
appropriating extra than 50 percent of all reachable freshwater, and expected that
this will growth to 70 percent through 2025. through the equal year, Arnell (1999)
predicted that 60 percent of the world’s population might be residing in areas in
which greater than 20 percent of to be had water assets were used (i.e. under water
stress). climate trade has led, and is anticipated to hold to steer, to changes within
the availability and best of water (Vörösmarty et al., 2000), with related affects on
aquatic taxa and structures (Dudgeon et al., 2006), although this varies in area and
time (IPCC, 2014b). demands for water are anticipated to boom in destiny, pushed
via human populace boom and motion, changes in land use and agriculture (e.g. to
develop biomass) and commercial needs, suggesting similarly degradation and
problems for inland fisheries, along greater current stressors without delay related to
weather alternate, freshwater systems have also been issue to sizable anthropogenic
strain over the last one hundred fifty years. A latest overview recommended that 90
percentage of world inland seize originates from structures with above common
strain levels (McIntyre, Reidy Liermann and Revenga, 2016), imparting an indication
that structures are far from sustainable. Such stressors doubtlessly have interaction
with climate change, in many cases resulting in a strengthening ofthe bad effects of
weather change on inland fisheries each at once (e.g. adjustments in water temperature,
water availability, shifts in go with the flow styles) and not directly (modifications
in land use, human behaviour, extended human populations). human beings have
additionally purposely and accidentally delivered fish species outside of their herbal
distribution, regularly if you want to help inland fisheries. Such species can
fundamentally affect environment feature, compete for meals and area or devour
local goal species, and those influences may end up enhanced below weather alternate
(Rahel and Olden, 2008).

THE IMPACT OF RISEN TEMPERATURE ON FRESHWATER
ECOSYSTEM

weather has a strong controlling impact on bodily, chemical and biological
procedures in freshwater ecosystems. The hyperlink among air and water temperatures
has lengthy been recognized, and water temperature drives most physico-chemical
and organic strategies in aquatic systems (desk 18.2). Abiotic and biotic conditions
are each touchy to water temperature because of the Arrhenius relation, i.e. chemical
reaction charges double with each 10 °C growth in temperature (Regier, Holmes and



414

Climate Change and the G-20: Opportunities and Challenges - ISBN: 978-93-93248-56-5

Pauly, 1990). almost all biological and chemical approaches in freshwater ecosystems
are stimulated by means of temperature, from key chemical changes together with
dissolution (e.g. affecting dissolved oxygen concentrations), degradation and
evaporation, via to the fee of biochemical procedures within aquatic organisms,
ailment risk (Miller et al. 2014), parasite transmissions and the trophic interactions
among purchasers and their prey (Dell, Pawar and Savage, 2013). As such, the most
apparent environmental shift related to worldwide climate trade is in temperature,
so that it will increase globally with predictions varying via situations. given that
freshwater fish (and a number of the taxa with which they have interaction) are
poikilotherms or thermal conformers, changes in water temperature have next affects
on almost each factor of the ecology of freshwater fish which include suborganismal,
person, populace, species, community and atmosphere ranges (Brett, 1971; Harrod,
2016), and fish have particular temperature requirements that vary between species
and even lifestyles-degrees (Souchon and Tissot, 2012). It isn’t always simply
warming to be able to have an effect on fish; cold shocks have also impacted stocks
in Bolivia (Szekeres et al., 2016).

variant in temperature drives fish distribution both throughout huge
geographical scales (biogeography) (Cussac et al., 2009) and between habitats inside
a selected freshwater surroundings (Magnuson, Crowder and Medvick, 1979). This
fundamental have an effect on led to Brett (1970) describing temperature because
the master abiotic issue, and modifications in water temperature associated with
human sports or weather trade have and will maintain to have an effect on the potential
of freshwater fish to aid inland fisheries. Fish species may be labeled into unique
ecological guilds concerning their thermal area of interest or preferred habitat
characteristics, i.e. where their ecological performance is optimized. This approach
presents a beneficial way by way of which fishery biologists can estimate the probable
reaction of species and groups to weather trade. In temperate habitats, fish are regularly
categorised as bloodless-, cool- and warm-water following Magnuson, Crowder and
Medvick (1979). Classifying fish through the thermal niche concept has much less
utility in tropical and subtropical regions, however fishes from tropical lowland
habitats can normally be divided into functional guilds based totally on their migratory
conduct (Welcomme, 1979): black fish are species which are physiologically and
behaviourally adapted to make use of wetlands or different flooded, frequently low-
oxygen, habitats; white fish are species which might be sensitive to low water fine
and commonly make long migrations between habitats (on occasion of extra than 1
000 km); and gray fish are intermediate and migrate into flooded regions to reproduce
or feed, and return to the principle channel for the duration of the dry season.



415

ISBN: 978-93-93248-56-5 - Climate Change and the G-20: Opportunities and Challenges

THE EFFECT OF CLIMATE CHANGE ON HYDROLOGICAL CYCLE

 beyond shifts in air and water temperatures, climate change has changed the
global hydrological cycle, with prominent changes inside the timing, volume and
kind of precipitation (IPCC, 2014a, 2014b), with local differences within the sign
and scale of the changes. those changes will preserve, with the depth of changes in
precipitation (and evaporation) growing. adjustments in precipitation have comply
with-on consequences on different traits of the hydrological cycle, consisting of
run-off, groundwater recharge and river discharge, with next affects on the availability,
pleasant and beginning of water. In flip, these affect the capacity of freshwater
structures to offer surroundings services inclusive of fisheries, dilution of waste and
other pollution, and to supply water for abstraction, in an effort to increase the capacity
for struggle between different person agencies. The effect of these factors will likely
get worse with ongoing weather alternate, with consequent results arising from
interactions among discharge and other physiochemical traits along with temperature
(van Vliet et al., 2013). inside a multi-user situation with restrained water sources,
fisheries will possibly lose out to different sectors, in a few instances ensuing in the
total lack of a few freshwater fisheries, e.g. because of diversion of water for
agriculture (Miranda, 2016). River law, dam construction and water abstraction are
recognized as being some of the maximum critical (non-climate) anthropogenic
stressors of inland fisheries causing habitat degradation and fragmentation, marked
shifts in network structure, loss of sensitive species and of population connectivity.
As a hallmark of the potential significance of weather trade affects on inland fisheries,
Döll and Zhang (2010) advised that by mid-twenty-first century, climate exchange
may have had a larger impact on ecologically-relevant river go with the flow
characteristics than river law and water abstraction have had up to the time of writing.
McIntyre, Reidy Liermann and Revenga (2016) stated that international riverine
fish catch scaled steeply (and positively) with discharge, and counseled that water
abstraction and climate alternate probably have disproportionately massive outcomes
on riverine fisheries, specifically in large intensively fished rivers just like the Yangtze,
Mekong, Zambezi and Ganges.

Climate exchange has and could retain to have an effect on catchment
hydrodynamics thru shifts inside the timing, sorts and intensity of precipitation (de
Wit and Stankiewicz, 2006). this will have an effect on discharge styles (i.e. the
provision of water for fisheries and different resource users), as well as affecting
physico-chemical situations and procedures. in which temperatures increase, and
precipitation decreases because of climate alternate, the difficulty of evaporation
can cause habitat loss and fishery degradation, an difficulty worsened by way of
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over-abstraction of water. In endorheic lakes, evaporation ends in elevated salinization
affecting species composition and fish shares. about 10 percent of the Earth’s land
surface is blanketed via glaciers that keep 75 percent of the Earth’s freshwater in a
frozen kingdom (Milner, Brown and Hannah, 2009). Following current warming,
there is a consensus that most (however not all) glaciers are shrinking, and that the
price of recession has multiplied during the last three a long time (Milner, Brown
and Hannah, 2009). As weather warming has endured, the snow line (the point above
which precipitation falls in solid form) has shifted towards an increasing number of
higher altitudes, resulting in elevated rain, and much less snow, decreasing inputs to
glacier mass. as the climate warms, and precipitation styles shift, glaciers will
decrease, and even be lost. this can in flip modify water deliver to river systems (and
associated fisheries). Sustained warming will likely be followed by way of persisted
expanded river drift within the close to destiny, observed by using a next breakdown
of the properly-described seasonal variation in discharge (that drives the phenology
of these systems, in addition to seasonal changes in exploitation), observed by using
a marked discount in discharge as glaciers are sooner or later misplaced (Immerzeel,
van Beek and Bierkens, 2010). Warming is likewise affecting the distribution of
permafrost in excessive range and altitude regions, affecting freshwater habitats and
ecosystem feature (Grimm et al., 2013). The late stages of glacial retreat and possible
disappearance can be greatest in those basins fed by using waters from the glaciers
in the Himalayas and the Tibetan Plateau, but much less so within the big rivers of
South the us, wherein the majority of the water budgets is contributed by way of
rainwater (Hamilton, 2010).

The climate change impacts the natural fluctuations in lake volume, water
tiers and hydraulic retention instances, i.e. the price at which lake waters renew
themselves, as well as stratification patterns (George, Hurley and Hewitt, 2007),
chemical and nutrient biking (Jeppesen et al., 2010), phenology (Winder and
Schindler, 2004), consisting of ice cowl (Magnuson et al., 2000), and ultimately
habitat suitability for the fish that aid fisheries (Lappalainen and Lehtonen, 1997).
Such elements have marked implications for inland fisheries e.g. because of influences
on primary and secondary productiveness (O’Reilly et al., 2003), fish yield (Hickley
et al., 2002) or get right of entry to to or quality of key habitats for fish (Fang et al.,
2004a, 2004b, 2004c) and at the fishers themselves (MacKay and Seglenieks, 2013.

THE EFFECT OF CLIMATE EXCHANGE ON FRESHWATER
SURROUNDINGS AND ASSOCIATED LIVELIHOODS

The inland fisheries sector has contributed little to anthropogenic weather
exchange, but it’s miles argued to be one of the first sectors to feel its affects. The
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vulnerability of fishers to climate exchange is based upon their publicity to trade,
sensitivity and potential to evolve. climate trade will possibly have an effect on
fisher livelihoods via a large number of pathways past the fishery sector by myself.
climate change will probable modify fishery production and fishing operations. The
drivers which effect inland fisheries and consequently the livelihoods of these
established upon inland fisheries, variety across environmental, monetary and social
factors. will increase in excessive weather activities, inclusive of droughts and floods,
and adjustments within the depth, frequency and period of those will affect the fishery
sector and fishdependent livelihoods differently. adjustments in fish composition,
relative abundance, biomass and distribution will modify fish yields and the efficiency
of different fishing gears. once predictable styles of fish actions or relationships
between locations and different species or life degrees might also become weakened
or even misplaced, lowering the utility of traditional ecological expertise as a tool in
fisheries. Warming of places that currently have long-durations of ice cover will
cause reduced ice cover, potentially restricting get right of entry to to fisheries, or
the shipping of catches, fishing equipment and employees. extreme climate styles
ought to reason lack of fishing days, pose a danger to lifestyles, cause damage or
loss of fishing gadget and landing websites. Fish processing and buying and selling
will also be affected via demanding situations with processing strategies, which
includes solar drying, and via decreased delivery, consisting of from flooded roads.
Warming may even see a need for progressed refrigeration and cold storage,
particularly in the ones areas present process large increases in temperature e.g. at
high latitudes in the northern hemisphere. Fishers additionally enjoy exposure to
water borne illnesses, lack of access to fitness care and training, lack of wider
economic opportunities and marginalization. climate trade will probably expand
those stresses, and it will likely be essential to enhance nearby version techniques
and hyperlink with wider improvement tasks to lessen poverty and enhance resilience.
The degree to which households can adapt to exchange is but primarily based upon
multiple elements along with their livelihood asset base, social class, religion, origin,
gender, age, wealth, schooling, location, guidelines and establishments (Williams
and Rota, 2011). Fishers have, and will maintain to undertake numerous adaptation
techniques to manage and adapt to weather adjustments. Those encompass
intensifying or lowering exploitation fees, modifying fishing operations (gears, timing,
locations and target species), migration, livelihood diversification and drawing on
social capital for food and earnings assistance. A given family’s livelihood asset
base is critical for growing capability to manage and adapt to change.

Freshwater ecosystems are subsequently driven by water dynamics, in which
water stage fluctuation is a natural feature that promotes nutrient cycling, primary
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production, get right of entry to to critical habitat and in the end fish yields (Junk,
Bayley and Sparks, 1989). The marked seasonal dynamics in the inundation of the
floodplain influences the accessibility and availability of fisheries, agricultural crops,
wild game and fruits. Many groups are dependent on inland fisheries that regularly
range and for this reason they’ve present adaptive capacity, even though weather
alternate might also have an effect on the dimensions and impact of seasonal variation.
in the Peruvian Amazon area of Ucayali, Murray (2006) determined that the fitness
and nutritional popularity of communities “rhythms”or fluctuates with the annual
flooding and next upward thrust and fall of the river. it has been argued that many
inland water ecosystems, consisting of in dryland areas which can be unstable
environments, are well-tailored to change (Kolding and van Zwieten, 2012). The
importance of those fluctuating inland fisheries in drylands are often left out, but
while included with other activities they provide possibilities to diversify livelihoods,
and with proper maintenance and garage can make a contribution to food and dietary
security in extensive methods.

THE CHALLENGES OF PREDICTING CLIMATE CHANGE ON
AQUACULTURE

There may be an obvious need to provide predictions of the impacts of climate
change on inland fisheries. at the maximum essential stage, stakeholders want to
recognize if fisheries will persist or undergo massive alternate (both negative and
positive). To counter this, fisheries experts want to describe responses, and identify
vulnerability to weather exchange, however also provide predictions on how stocks,
communities and fisheries will reply to climate alternate. this is extensively greater
complex than climatic modelling because the links between motive and impact are
usually provided through a range of interacting environmental variables, which can
be additionally at once or not directly inspired by means of climatic variables, e.g.
temperature and precipitation, as well as interactions with other stressors appearing
at the fishery (including responses to disorder and non-local species) and associated
catchment. The further inclusion of biological, ecological and human responses in
fashions greatly increases their complexity, which in flip reduces predictive electricity.
tries to expect inland fishery responses to climate trade are therefore extremely
complicated

Past climatic and non-climatic affects on habitats, fish do not exist in isolation
in freshwater ecosystems, but exist inside communities made up of other taxa and
purposeful companies, so one can also be impacted with the aid of weather trade,
starting from microbes (Marcos-López et al., 2010), parasites (Marcogliese, 2001),
primary producers (de Senerpont Domis et al., 2013), fish predators (Moore et al.,
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2009) and humans, including fishers (Haines et al., 2006). person lifestyles levels
and genotypes of non-fish taxa will display one of a kind proximate responses to
weather trade, the ensuing emergent ecological responses (predatorprey relationships,
opposition, parasitism, fish yield) will possibly trade as situations and ecological
interactions alternate under climate trade and shifts in environmental conditions as
humans reply to weather change (discern 18.3). climate trade will probably result in
changes to the relative importance of topdown and backside-up processes that impact
fish manufacturing. Responses to climatic alternate in freshwater structures may be
nonlinear, complex, surprising and probable nonreversible (Isaak and Hubert, 2004).
Shifts in water temperature and physical situations will power a whole lot of the
response of fish to weather alternate, and the following yield to inland fisheries, but
ecological interactions between species may even play a key function (Crozier and
Hutchings, 2014). As cited above, inland fisheries are characterized by means of
their range and this significantly limits any potential to provide generalized predictions
regarding the in all likelihood outcomes of weather trade on freshwater fisheries.
however, weather alternate has and could continue to affect freshwater fisheries
international and could mainly need to be accounted for in fisheries control coverage
and operations. The relative impact of weather alternate will vary in line with
geographical region and over the years, meaning that policy will should be evolved
at a local- or catchment-stage. In some places, it’s far feasible that weather alternate
might be the dominant stressor affecting inland fisheries, however given the
overwhelming effect of different stressors consisting of land-use trade, over-
abstraction of water or habitat fragmentation following river regulation for
hydropower, the principle effect of climate change may be the way it interacts with
these existing stressors. The affects of climate trade on inland fisheries will in the
end depend on which warming and land use eventualities are followed, however in
most instances the have an impact on of climate change on inland fisheries will
accentuate over the subsequent decades (with marked regional heterogeneity). As
such, fishery experts and policymakers will need to contain weather exchange into
coverage and management strategies.

CONCLUSION

The influences of climate change on inland fisheries, a tremendously diverse
area that occurs on every continent apart from the Antarctic. Inland seize fisheries
make crucial contributions to livelihoods and economies around the world, generating
recorded catches of over 11 million tonnes in 2015, equivalent to just over 12
percentage of general manufacturing from marine and freshwater seize fisheries.
They provide excessive quality, low priced meals to a number of the specifically
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poor and prone people globally and are a supply of employment and livelihoods to
tens of hundreds of thousands of human beings, in addition to being a basis of cultural
structures in lots of places. Freshwater is a important commodity utilized in or
tormented by many sectors of human life ranging from human intake to agriculture,
undertaking and others. As a end result, the sector’s restrained assets of freshwater
are subjected to many anthropogenic pressures together with extraction, river law,
damming, pollution, habitat degradation, fishing and others. The already excessive
call for for water is anticipated to increase inside the destiny as a result of human
population boom and improvement, which, until pressing remedial action is taken,
could have critical bad affects on inland fisheries and the benefits they offer.
lamentably, within the opposition for this scarce useful resource the valuable
contributions of inland fisheries are regularly not recognized or are beneath-valued
and priority is given to different more visible demands for water, with severe results
for the sustainability of inland fisheries. As an extra stressor, weather has a strong
controlling influence on the bodily, chemical and biological methods in freshwater
ecosystems, which ends up in modifications in distribution, abundance and production
of inland fishery sources. climate exchange  is likewise changing the global
hydrological cycle, thru changes in precipitation and Evaporation. ordinary, climate
trade is riding adjustments in the composition of species assemblages, the abundance,
biomass and distribution of species, fish yields and the efficiency of fishing gears
and strategies.
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INTRODUCTION

India’s Economy is developing. Developing countries are always striving to
provide a good life to their citizens by using their available resources. The economy
of India is moving from developing nation to develop nation. There are various
difficulties, problems and threats to be faced under it. Climate change is one of the
main environmental challenges facing the world today. India is facing several
problems. The world is witnessing one of the biggest threats ever in the form of
climate change, with unprecedented impacts on societies, nations and economies.
From unpredictable weather patterns, to extreme climate events including floods,
droughts and cyclones, to rise in sea levels, the potential impact of climate change
on the planet are unparalleled. The Indian economy is mostly agrarian-based and
depends on the onset of the monsoon and its different behaviour. The livelihood of
the rural people is directly dependent on climate sensitive natural resources like
land, water and forests. The impact of climate change on these natural resources
affect the agriculture, forests, water resources and human health. “India is a vast
country occupying 2.4% world geographical area sharing 16.2% of the global human
population and 15% of the global livestock population. It is endowed with a varied
climate supporting rich biodiversity and a highly diverse ecology. More than 60% of
its population living in rural areas, where agriculture is the major concern of rural
economy, which is the backbone of the Indian economy. . The consistent impact of
climate change may threaten livelihood activities, which are mostly based on
agriculture providing food security. Climate change is associated with various adverse
impacts on agriculture, water resources, forest and biodiversity, health, coastal
management and increase in temperature.  Climate change would represent additional
stress on the ecological and socioeconomic systems that are already facing tremendous
pressure due to rapid industrialization, urbanization and economic development.
Climate change and global warming pose significant threats to agriculture.” The
present state of the planet, with the rapid changing of climate, and global warming
becoming more apparent around the world, is one of the most worrying concerns the
mankind has today. “Being a young and developing country, India, at the crossroads
of development and sustainability, will find it much more challenging in times to
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come. In order to achieve the ambitious economic goal of five trillion USD, while it
takes the reforms that were long promised i.e., relaxation in regulations and
controlling, reformation of labour laws, privatisation of state entities, and investment
in infrastructure development, it should make sure it is achieved not at the cost of its
climate — a highly complex and tough task that needs the cooperation of the private
and public sectors. “California, Oregon and certain other parts of the western United
States (US) have experienced worst wildfires in the last 18 years, with their frequency
and impact catalysed by climate change1. Recent estimates by NASA-led study has
indicated that if greenhouse gas emissions (GHG) continue swiftly, Greenland and
Antarctica’s ice sheets could together contribute more than 15 inches (38 centimetres)
of global sea level rise, which is beyond the amount that has already been set in
motion by Earth’s warming climate”. Thus, it is evident that climate change,
exacerbated by emissions from anthropogenic activities, is making the world warmer,
disrupting weather patterns and increasing the frequency and intensity of extreme
climate events”. The dire effects of climate change will now no longer best  have an
effect on vital natural capital, infrastructure, human health and productiveness
however additionally negatively have an effect on sectors which include  agriculture,
forestry, fisheries, ecosystem, tourism, to name a few. Hence, climate change has
not only direct but also many indirect implications that can have a domino effect on
the rise or fall of any economy around the world. Research indicates that insistent
rise in average global temperature by 0.04oC per year, barring major policy
breakthroughs, is set to reduce world real Gross Domestic Product (GDP) per capita
by 7.22% by 2100. The impact of climate change will not be uniform across the
world, and developing nations are more vulnerable and are at a higher risk of
experiencing the negative effects of global warming. The Intergovernmental Panel
on Climate Change (IPCC) defines climate change as a change in the state of the
climate that can be identified by changes in the mean or the variability of its properties
and that persists for an extended period, typically decades or longer. The current
trend of global warming is the heating of global surface temperature due to the
emission of greenhouse gases, over a long period of time. “The global average surface
temperature has increased by approximately 0.6ºC over the past century. Further, the
global average surface temperature will increase by 1.4–5.8ºC, over the end of 21
century and atmospheric carbon dioxide concentrations by 540–970 ppm over the
same period. The Fourth Assessment Report of the Intergovernmental Panel on
Climate Change (IPCC, 2007) has been analyzed based on observations since 1850
till 2007 under variables of changes in temperature, sea level, and snow cover in the
northern hemisphere, as the warming of the earth’s climate system is unequivocal.
The global atmospheric concentration of carbon dioxide has increased from a pre-
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industrial value of about 280 ppm to 379 ppm in 2005. Multi-Model averages show
that the temperature increases during 2090 - 2099 relative to 1980 - 1999 may range
from 1.1 to 6.4ºC and sea level rise from 18 to 59 cm.”  These climatic variabilities
were projected to effect on agricultural production, freshwater availability, oceanic
acidification, flooding of coastal regions and the outbreak of vector-borne & water-
borne diseases. The effect of climate change regarding  the vulnerability of agricultural
production structures no longer most effective the physiological reaction of the
affected plant however additionally but also the vulnerability of socio-economic
systems affected by coping of agricultural production by changes in climatic
variability. This Article analysis the impact of climate change in various sectors in
Indian Context.

Impact of Climate change on various sectors of India:- It is Evident from
the various report that the impact of climate change on various sectors of Indian
economy, the study focuses on certain sectors including agriculture, health, energy,
tourism, insurance, and infrastructure. The various report attempts to quantify the
effect of climate change on the health, human productivity and the ecosystem services.
All these focus areas have been selected keeping in view their contribution to the
GDP, livelihood generation potential, impact of climate change on those sectors and
the sectorial impact on climate change. There are presentations of various sectors of
Indian context on the secondary data report from the various available resources.

Impact of Climate change on Agriculture:- Indian farming is basically a
monsoon-based farming. The variability of climate change in monsoon rainfall and
temperature within a season have been adversely affected crop production in various
Indian regions. The variability in monsoon rainfall and temperature have been
expected greater loss in the rabi crop. Higher temperatures tend to reduce crop yields
and favour weed and pest proliferation. Water is the most critical agricultural input
but more than 50% of the total cultivated areas do not have proper irrigation facilities
in place. The negative effects of climate change impact the irrigated crop yields
across agro-ecological regions both due to high temperature and changes in water
availability. A continuous shortfall in production will add to India’s import costs
which is another major concern for the country.

Impact of Climate change on Tourism:- Tourist sector  has played  an
important role in Economy as service sector. India, being a geographically diverse
country, has multiple presenting for tourists. However, the region is highly susceptible
to excessive climate events that are caused due to growing weather change, with
large effect on infrastructure, requiring emergency preparedness measures, increasing
maintenance costs, and disrupted commercial activity. The elements which have
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direct effect on tourism are temperature increase, excessive activities, and rise in
sea-level. Moreover, in 2005, tourism was responsible for about 5% of worldwide
CO2 emissions, contributed mainly through three tourism subsectors: transportation,
accommodation, and tourist activities56 and the numbers are increasing ever since.
Combined, these account for excessive energy consumption and use of fossil fuels.

Various tourist activities rely upon meteorology and climatology and
consequently negative conditions can have an effect the tourist’s activities, operations,
comforts, and flow of tourist to a massive extent. The effect worsens due to flight
delays, cancellations and re-routing, affecting tourist movement. In terms of radiative
forcing, tourism contributes to 4.6% of global warming. The transport sector,
including air, automobile and rail, generates the most important proportion, with
75% of all emissions. Air travel is responsible for 40% of the overall carbon emissions
due to  this zone, and 54-75% of radiative forcing. The accommodation sector
accounts for 20% of emissions through heating, air-conditioning and the maintenance
of accommodation infrastructure. Museums, theme parks, events or shopping also
contribute to roughly 3% of emissions.

IMPACT OF CLIMATE CHANGE ON HUMAN HEALTH

Climate Change poses enormous hazard to the health of the overall public.
In its Third Assessment Report, the IPCC concluded that ‘Climate change is projected
to increase threats to human health’. It is predicted that climate change will have an
effect on the fitness zone through the frequency, intensity, and quantity of excessive
climate activities in addition to deteriorating air quality, extended unfold of weather-
touchy illnesses and intensified meals insecurity.Transmission of disease through
insects and pests, food, and water have a negative impact on health and well-being
of people, which will be further exacerbated owing to the current pandemic. Rising
air and water temperatures add to the exposure to waterborne and foodborne diseases.
Multiple cases in the past have shown to have an impact on human health across
different regions in India. In 1998, the heatwave in Odisha took more than 2,000
lives. 1,421 people died in Andhra Pradesh due to a heatwave in 2003, similar effects
of heatwave were also observed in Uttar Pradesh, Haryana, Punjab, Rajasthan,
Gujarat, Bihar, and Orissa in 2003. In 2004, a cold wave in Uttarakhand and Uttar
Pradesh, a tsunami affecting Tamil Nadu, Andhra, Kerala, and the Andaman-Nicobar
Islands, floods in Madhya Pradesh, Maharashtra and Gujarat in 2005 and a cyclone
in Andhra Pradesh took many lives and caused immense damage to health
infrastructure. In June 2005, Odisha recorded the highest record-breaking temperature
in the last 33 years of 46.3°C, which is 10° above the normal.
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Impact of Climate change on Infrastructure:- The projected increasing
in Indian urban population is 745 million in 2041, which already puts force on the
services and infrastructure in almost cities. On top of this, the cities are now exposed
to Climate-related hazards. Climate change will not only increase the risks of death,
injury, and ill-health and disrupt livelihoods, but also damage property, infrastructure
and settlements due to cyclones and coastal and inland flooding, storm surges and
sea-level rise. By 2070, there will be an improved danger of storm surges in coastal
regions including Chennai, Dhaka, Kolkata, and Mumbai I addition to different low
lying, densely populated coastal regions of India. India’s densest coastal city
agglomerations together with Mumbai, Kolkata, Chennai, and Vishakhapatnam are
hubs of critical infrastructure and assets. They make contributions to the nation’s
economy and growth by providing efficient transport and freight networks, road and
rail corridors, industrial zones and parks, maritime and port facilities, petroleum
industries, and refineries. More than 60% of India’s FDI inflows are received by the
coastal states for development purposes, which are at risk due to the impacts of
climate change.
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This paper attempts to understand the role of the electrode dimensions in the
evolution of order-to-chaos-to-order transitions in a co-axial DC electrode discharge
system, wherein the ratio of the anode-to-cathode radii is observed to determine the
evolution path of the transition. Further the anode dimensions is observed to determine
the discharge conductivity  after the 1st negative differential resistance (NDR) region
and the onset of the order-to-chaos-to-order transition is linked to the cathode
dimensions.

1. INTRODUCTION AND MOTIVATION

Plasma sources can be of different types: DC, RF etc [1], and are important
components in various industrial plasma applications. The Plasma Physics laboratory
at IIT Delhi has been working on the understanding and development of plasma
sources for the past two decades. The laboratory now looks forward to further these
investigations of plasma sources using nonlinear dynamical analysis tools.

Nonlinearity in plasma sources is not surprising as plasma is a highly nonlinear
medium and most plasma observations have inherent nonlinear aspects associated
with them. In particular, such nonlinear dynamical behaviour can be quite prominent
in the transition regions of plasma discharges. Nonlinear studies in DC discharges
have received extensive attention over the last few decades [2-7]. However, recent
observations [8, 9] show that there are still aspects which need to be studied. RF
discharges, even though, having a wide range of industrial applications have not
received much attention from the point of view of nonlinear dynamical
characterizations.

Thus the main aim of this research proposal would be to study the nonlinear
dynamical aspects of DC and RF coupled plasma discharges using appropriate plasma
diagnostics and characterizing the acquired signals using nonlinear dynamical tools.
Subsequently, efforts will also be made to correlate these characterizations with
appropriate models.
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2. LITERATURE SURVEY

Nonlinear dynamics studies started with the intention of investigating the
qualitative behaviour of nonlinear problems which were difficult to solve analytically,
such as nonlinear oscillators [10] and dynamics of the atmospheric weather [11],
fluid turbulence [12], etc. In the late sixties and later, the idea of van der Pol oscillator
was applied to explain the growth and saturation of plasma instabilities which could
be done using conventional linear theories [13]. Abrams et al. first observed nonlinear
phenomena like period pulling, frequency entrainment etc. [14] in periodically forced
self-oscillatory plasmas [15]. B.E. Keen, et al. showed, using a two fluid model that
the ion sound instabilities behaved in a manner similar to a van der Pol oscillator
when subjected to a driving force [13]. By the mid-eighties, researchers began looking
for experimental evidences of deterministic chaos in plasmas. Experimentally, the
period doubling bifurcation and chaotic behavior were observed in an electron beam
plasma system in 1984, wherein, Boswell showed that the natural oscillations on an
electron beam propagating parallel to a magnetic field went through a period doubling
bifurcation to a chaotic state with increase in the beam current [16,17]. The period
doubling route to chaos was also reported in the driven pulsed filament discharge
plasma and an electrical discharge tube [2, 3]. Period addition and subtraction [18],
intermittent route to chaos [4, 19], quasiperiodic route to chaos [4-6] and homoclinic
chaos [3] have been observed in plasma discharge systems. Other nonlinear
phenomena like mode locking, period pulling, frequency entrainments etc., had been
observed by Klinger et al [20]. In arc discharge plasmas, chaos has been observed by
S. Ghorui, et al. [21]. In many other experiments almost similar phenomena had
been observed where different types of gases, geometric configurations and parametric
regimes were explored [7, 14]. Further, chaos to ordered state transition predicted
numerically [22] have also been recently observed experimentally [23-26].

In RF discharges, there have been instances where period doubling associated
with the nonlinear behavior of RF sheath capacitance, has been observed in RF
plasmas [27, 28]. Further the recent impetus on producing large area, uniform high
density RF plasmas has led to studies with larger electrode areas, higher RF frequency
discharges and dual-frequency capacitively coupled plasma operation. These
investigations have also highlighted the effects of nonlinearity in the RF plasma-
sheath [29-32].

3. METHODOLOGY AND OBJECTIVES

The plasma physics laboratory has a dc discharge plasma system wherein
experiments have been recently initiated. The initial experiments would be carried
out in this discharge system. Simultaneously, nonlinear dynamical codes for data
analysis will be developed in-house using MATLAB software. Suitable plasma
diagnostics systems, such as Langmuir probes and optical emission diagnostics will
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be utilized for these studies design development and fabrication of the necessary
diagnostics will be undertaken, as and when necessary.

Subsequently, such similar studies will be carried out in a dedicated
capacitatively-coupled RF discharge system. The different control parameters for
the characterization of these studies would be the operating pressure, electrode
spacing, RF power, etc. The system response will be monitored via fluctuations in
density, plasma potential, optical emission, etc. There is also a need to take precaution
while acquiring signals in RF environment. For this purpose the diagnostics such as
suitable Langmuir probes and energy analyzers would be need.

RESEARCH PLAN

1. In-house development of codes and testing of for data analysis of nonlinear
dynamical systems.

2. Design, development and fabrication of electrostatic probes, analyzers and
optical emission diagnostics for both DC and RF discharges. Appropriate
compensation for the probes and analyzers will be taken into account during
the design for use in the RF environment.

3. Conducting experiments to identify and characterize nonlinear dynamical
aspects of DC and capacitatively-coupled RF discharges.

4. Modeling of the diagnostics of DC discharges and RF discharges.

4. SCHEMATIC OF DC DISCHARGE SYSTEM
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Schematic of RF discharge (Capacitively-Coupled discharge)

Fig.2 Schematic diagram of capacitively coupled RF discharge system

5. CONCLUSION

The changes in the onset of the 1st NDR when one characterizes configuration;
show that the NDR is triggered at significantly higher conductivity as the electrode
surface area is increased and the system transits to a significantly higher conducting
state after 1st NDR when the anode diameter is changed. However, the onset of the
order-to-chaos-to-order transition seems to be governed by the cathode dimensions.
Further it needs to be stated that the evolution of the order-to-chaos-to-order zone
seems dependent on a critical value of the ratio of anode-to-cathode radii which
needs to be investigated further.
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The term “global climate change” refers to noticeable alterations to the
features of several aspects of the world’s climate, which are indicative of a change
in the geographic seasonal patterns. A rise in the atmospheric concentration of
greenhouse gases like methane, carbon dioxide, water vapour, ozone, and others is
to blame for these changes. An increase in the concentrations of all of these greenhouse
gases is what causes global warming. This develops as a result of human activities
such as the use of petroleum and coal, deforestation, intensive farming, and so on. A
change in the distribution of diseases, contamination, natural catastrophes, flooding,
and other factors have all contributed to the environment’s degradation. These
illnesses include those that are vector-borne, airborne, waterborne, and foodborne.
Climate change has an impact on a number of diseases, including cholera, bluetongue
illness; fever associated with dengue, tick-borne encephalitis (TBE), salmonella,
and borreliosis. In 2015, nearly 800 million people were chronically malnourished.
An estimated 161 million kids under the age of five are stunted. Simultaneously,
500 million people are obese. Over two billion individuals lack the micronutrients
they require to live healthy lives. According to the FAO, food production will need
to increase by 60% by 2050 to satisfy rising demand caused by increasing numbers
of people and dietary changes. Climate change affects three aspects of disease: disease,
transmission, and the host organism. The malaria-causing Plasmodium strain
multiplies, spreads, and multiplies during periods of heavy rainfall and warm
temperatures. The West Nile virus, which causes dengue fever, takes less time to
incubate as temperatures rise. Extreme precipitation and heavy rain spread TBE and
bluetongue infections more widely. Excessive rainfall causes flooding, which
exacerbates salmonellosis and cholera epidemics due to sewage contamination.
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Although it cannot be completely stopped, climate change can be controlled by
reducing greenhouse gas emissions. Controlling this problem can be accomplished
through the use of renewable energy sources in industry, solar power, electric vehicles,
boosting photosynthesis rates, and genetically engineering bacteria to absorb CO2
from the air and convert it to useful things.

1. CLIMATIC CONDITIONS OF G20

Climate is referred to as a region’s averaged environmental variables, such
as heat waves, atmospheric pressure, humidity, precipitation, direct sunlight, fogging,
and winds (Houghton, 2001). It can also be viewed as the typical or typical-for-the-
period temperature, precipitation, and wind conditions for a certain region at a given
time. The most significant elements that affect climate are latitude, the Earth’s axial
tilt, the motion of the Earth’s wind belts, land-sea temperature variations, terrain,
and human activities, notably those connected to the lowering of the ozone layer
(Houghton, 2007; Houghton, 2011; Braide et al., 2020).

Statistical study of weather patterns throughout time as determined by looking
at variations in climatic variables like relative humidity, temperature, and moisture
(IPCC, 2013). The most recent findings from the IPCC confirm the main conclusions
of previous IPCC reports about the climate’s evolution and its basic physical effects,
such as the implications for changes in land and ocean temperatures, sea level rise,
and ocean acidification. Additionally, it enhances awareness of potential spatial
differences in precipitation’s intensity, seasonality, and distribution. Furthermore,
advances in modeling, as well as data collection and use, allow us to improve medium-
term and local-scale projections of climate change impacts. These developments are
essential for improving our capacity to comprehend agricultural systems and predict
the effects of future changes (IPCC, 2019; Faurès et al., 2010).

2. GLOBAL CLIMATE ALTERATION IN THE PATTERNS OF VARIOUS
CLIMATE VARIABLES

Climate change is defined as a clear alteration in the patterns of various
climate variables, such as changes in temperature, rainfall, wind patterns, and
snowfall, which last for a longer time, are dangerous to human health, and have an
impact on other species of life. In addition to natural and human factors, there are
other factors that contribute to climate change as well (EPA, 2010). In many regions,
climate change causes a great deal of uncertainty regarding future water availability.
It will have an impact on precipitation, runoff, snowmelt, hydrological systems,
aquifer recharge, water temperature, and the quality of water. The increased water
scarcity brought on by climate change will pose a significant obstacle to climate
adaptation in many parts of the world. Surface and groundwater salinity in coastal



444

Climate Change and the G-20: Opportunities and Challenges - ISBN: 978-93-93248-56-5

areas will be impacted by sea-level rise (FAO, 2015, 2015c; IBRD/WB, 2010).
Extreme events are likely to become more frequent and intense as a result of climate
change. Farming is already experiencing substantial difficulties as a result of weather
extremes. A recent analysis by the FAO of 78 post-disaster needs assessments done
in 48 developing countries between 2003 and 2013 found that 25% of the total
financial damages and losses caused by short- and massive-scale climate-related
emergencies like storms, flooding, and drought in developing countries are caused
by agriculture-related activities (Godde et al., 2021).

3. ALTERATION OF CLIMATE CHANGES AROUND THE WORLD

It is possible to claim that climate change is caused by a variety of factors.
Global warming is the biggest cause of present-day climate change, according to
scientific evidence.

At the global level, climatic shocks affecting regions with a significant impact
on food supplies can have indirect effects through (i) changes in how much food is
available and how much it costs, which makes the market more volatile; and (ii)
effects on mutual contracts and/or import/export behavior, which disrupt trade
patterns. Climate change is likely to make the volatility of food prices worse. It is
anticipated that trade will be crucial in helping people adapt to changes in the farming
industry and food source patterns brought on by climate change. Recent evidence
suggests that domestic policies, including export restrictions, have a significant impact
on how volatile food prices are affected by climate change. Without sufficient
purchasing power, the poorest populations and countries will ultimately be unable
to access global markets (FAO, 2015; Faurès et al., 2010).

In countries where a sizable portion of the population spends a
disproportionately large portion of its income on food, the impact of environmental
hazards may lead to shocks to crop output and accessibility to food, with hazards of
market difficulties, implications for supply and storage facilities, and increases in
the value of agricultural commodities (food and feed), threatening the availability
and stability of food supplies for the entire population. This has macroeconomic
consequences for countries where agriculture contributes significantly to GDP and/
or provides a significant source of employment. By deterring investments, climatic
risks can also impede agricultural development (Rupa et al., 2016; Bongase et al.,
2017; ILO, 2018b).
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Figure 1: It graphically depicts the domino effect of climate change on global
food supplies and health (adapted from FAO, 2015).

3.1. Issues related to global warming

The atmosphere naturally warms up over time due to a process called global
warming that is primarily brought on by greenhouse gases. As the earth’s temperature
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rises, glaciers melt, sea levels rise, cloud forests perish, and wildlife scrambles to
maintain their peace, we can also think of global warming as a situation arising from
these effects. The earth’s climate has changed as a result of global warming, and
there have even been long-term changes in weather patterns that vary from place to
place. Each day, as the earth spins, new heat swirls with it, picking up moisture over
the oceans and obtaining it elsewhere (FAO, 2015; National Geographic, 2018;
DEA, 2018). Warming is caused by human-caused greenhouse effect expansion.
According to the IPCC (2014), this warming happens when heat emitted by the
earth toward space is trapped in the atmosphere.

3.2. Greenhouse effect

Any gaseous molecule that can absorb the energy from the sun (infrared
radiation) and emit it back towards the Earth is termed a greenhouse gas. These
gases include, for instance, carbon dioxide and methane, hydrogen peroxide, ozone,
and nitrous gases; gases that are fluorinated (Micheal, 2018; Mann, 2023).

3.3. Carbon Dioxide effect

The largest amount of greenhouse gas, carbon dioxide, was deposited in the
atmosphere between 2005 and 2018, with an average concentration of 2.0 parts per
million. It is produced by volcanic off-gassing, aerobic respiration, burning fossil
fuels, and the breakdown of organic matter or naturally occurring decay (Micheal,
2018). The process of photosynthesis assimilation by phytoplankton, the soluble
pump (the mechanism by which surface seawater containing dissolved CO

2
 sinks),

and other physical, chemical, and biological processes all contribute to this, and
their integration into the earth’s crust, which takes up CO

2
 from the surroundings by

carbon sinking, helps to balance the amount of CO
2
 in the atmosphere (Micheal,

2018). Since the rise of industrialization, human activities have tipped the scales in
this equilibrium. The burning of fossil fuels like coal, oil, and natural gas is one of
these activities. These effects have also been influenced by other anthropogenic
activities like land clearing and forest burning (Mann, 2023).

3.4. Water vapour

Some scientists consider water vapor to be climate change or an internal
reaction that keeps the climate system active. Air temperatures directly affect the
amount of water vapor produced, independent of human activities. The rate at which
water evaporates from the surface increases with atmospheric temperature. When
there is a higher rate of evaporation, there is a higher concentration of water vapor in
the lower atmospheres. This water vapor has the ability to absorb infrared radiation
and then emit it back toward the earth. (Micheal, 2018; Mann, 2023).
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3.5. Stratospheric ozone depletion

Surface ozone is brought about by air pollution. The presence of carbon
monoxide pollution is caused by chemical reactions in the atmosphere. Stratospheric
ozone depletion is a contributing factor as well. The atmospheric concentration of
surface ozone is 50 ppb, and the net radiative forcing due to human-caused surface
ozone emissions amounts to about 0.35 watts per square meter (Micheal, 2018;
Mann, 2023).

3.6. Biological reactions

These are traces of gases produced by industrial processes. Sulfur
hexafluoride, hydrofluorocarbons, and perfluorocarbons are among the fluorinated
gases. While fluorinated gases are produced by industrial processes, nitrous oxides
are produced by naturally occurring biological reactions in soil and water (Micheal,
2018; Mann, 2023).

4. FACTORS THAT CONTRIBUTE TO CLIMATE CHANGE

Anthropogenic Activities: Human has engaged in many activities that have
put the earth in danger in an effort to learn new technologies in response to growing
demands for better living conditions brought on by globalization and industrialization.
The use of fossil fuels, industrialization, deforestation, and the creation of new cities,
towns, and roads are some of these activities. According to the American EPA (2010),
all of these activities contribute to an increased amount of global warming by releasing
greenhouse gases (CO

2
) into the atmosphere (Béné et al., 2014; GIZ, 2015;

UNESCO, 2016).

Innate essentials: The earth’s orbit is constantly changing, and this change
in orbit affects the climate. Because of human activity, greenhouse gases are
increasing, which weakens the ozone layer and raises solar intensity. This causes the
ice in the Arctic regions (glaciers) to melt, which causes the oceans to fill up and
affect aquatic life. It also raises atmospheric temperatures and increases volcanic
activity.

While climate change is frequent on Earth, the present substantial increase
in warming cannot be attributed to naturally occurring causes (EPA, 2010).

5. CLIMATE VARIABLE AND ITS IMPACT ON INFECTIOUS DISEASES

Climate change includes changes in climate variables such as temperature,
precipitation, sunshine, wind, and rainfall. According to Xiaoxu et al. (2016),
pathogens and diseases that infect hosts may be negatively affected by shifts in
these factors, which can influence their ability to live, reproduce, and spread. Global
warming, higher temperatures, rising sea levels, pH imbalances, and severe weather
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events like flooding, fires, and severe thunderstorms are all outcomes of human
activity, specifically the release of greenhouse emissions from fossil fuels (Braide
et al., 2020).

There are two types of infectious diseases: communicable and non-
communicable. Infectious diseases spread via vectors, ingested food, exhaled air, or
ingested water. Pathogens include viruses, bacteria, protozoa, and fungi, among many
other disease-causing agents. Climate change can have a direct impact on pathogens
by influencing their survival, reproduction, and life cycle, or it can have an indirect
impact by influencing their habitat, atmosphere, or rivals (Xiaoxu et al., 2016).

Water-borne diseases could be affected by changes in precipitation brought
on by climate change. The growth of pathogens that cause water-borne diseases is
significantly influenced by rainfall. According to Jofre et al. (2010), the presence of
fecal pathogens is increased during the rainy season as a result of heavy rain’s potential
to stir up water sediments and cause an accumulation of fecal microorganisms. On
the other hand, unusual precipitation following a protracted drought may lead to an
increase in pathogens and an epidemic of diseases (Wilby et al., 2005). During
times of drought and low rainfall, the Lower River flows more than usual, raising
the concentration of waterborne pathogens in the effluent. Infectious disease
pathogens are also affected by changes in humidity. Infectious diseases that are spread
through the air, like the flu, often have pathogens that are sensitive to humidity
levels. According to Shaman and Kuhn (2005), temperature and absolute humidity,
for instance, have an impact on the spread and survival of the influenza virus.
According to the research of Lowen et al. (2007), flu viruses propagate more easily
in environments with low temperatures and low relative humidity. The viruses that
cause waterborne diseases are also impacted by changes in humidity. The drying
effect of surface water, for example, limits the survival of waterborne viruses near
the water’s surface (Braide et al., 2020). Finally, changes in humidity may affect
the virus that causes vector-borne diseases. Humidity has been shown to influence
the development of malaria parasites in Anopheles mosquitoes (Patz et al., 2003).
Thu et al. (1998) state that mosquitoes are more likely to spread the dengue virus in
Yangon and Singapore during the rainy season due to the warmer temperatures and
higher humidity, which contribute to dengue hemorrhagic fever outbreaks in these
areas. Another significant climate factor that might have an impact on infectious
disease pathogens is sunshine.

The prevalence of disease in a given place is in some way related to the local
climate. Most infectious diseases are due to microorganisms, which are spread by
vectors whose geographic ranges are influenced by the prevailing weather patterns
of the time. Climate change has the potential to impact the disease’s ability to persist,
reproduce, and spread, its mode of transmission, and host susceptibility to the disease
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(Xiaoxu et al., 2016; Braide et al., 2020). Climate change effects on disease
distribution are defined by alterations in the regional and seasonal patterns of human
infectious illnesses, changes in outbreak frequency, and disease severity (Xiaoxu et
al., 2016). For example, in the summer, ancient Romans retired to cooler hillside
villas to prevent malaria since hotter circumstances encouraged mosquito breeding
(WHO, 2010, 2019; UNEP/GPA, 2006).

Figure 2: The interplay between global warming, sickness, and the weather
(Xiaoxu et al., 2016).

5.1.1. Vector borne diseases

Diseases that are transmitted mostly by animals or people are called vector-
borne diseases. The infected animal or human merely acts as a vector for the parasite
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or cyst that is responsible for the disease. Malaria, typhus, rickettsiosis, scrub typhus,
bird flu, and rabies are all examples of such infectious diseases. When temperatures
are higher, insect vectors that spread disease are more active (Xiaoxu et al., 2016).

5.1.2. Malaria

Climate change may increase malaria in some areas, while it may not affect
mosquitoes in others. Temperature and rainfall affect malaria transmission. The life
cycle, transmission rates, and prevalence of the Plasmodium parasite in mosquitoes
are all influenced by these climatic factors. Tropical mosquitoes like Anopheles need
temperatures above 16°C to complete their life cycles, while malaria parasites develop
faster at temperatures above 20°C. If temperatures are right, one mosquito can spread
Plasmodium falciparum malaria to 200 people (Franklin et al., 2017). Since
mosquitoes lay their eggs in water-filled receptacles in aquatic habitats, vector-borne
diseases like malaria are considered water-borne (Lafferty, 2009; Shuman, 2011;
Godde et al., 2021). In JEV ecology, the maximum temperature of 22–23°C for
mosquito development and the minimum temperature of 25–26°C for transmission
are crucial (Xiaoxu et al., 2016).

5.1.3. Dengue fever

Dengue fever is a significant viral infectious disease that is spread by vectors.
The number of dengue fever patients rises in direct proportion to the number of
mosquitoes available to spread the disease (Ichiro, 2010). This is because the
abundance of vectors is determined by the prevailing weather patterns at any given
moment. Malaria and dengue fever epidemics are more common during the tropics’
periodic rainy seasons and following extreme weather events. However, West Nile
virus epidemics, which are spread by mosquitoes, are more likely to happen during
dry periods. This is because, near restricted water sources, mosquitoes and birds, the
virus’ principal hosts, are brought into close proximity, facilitating transmission
between mosquitoes and birds (and eventually to humans). When wetlands dry up,
natural predators of mosquitoes drastically decrease (Fu et al., 2023; Braide et al.,
2020; Godde et al., 2021).

5.1.4. Water- Borne Diseases

Climate change has a significant impact on the hydrologic cycle, which in
turn has a significant impact on water-borne diseases similar to those caused by
vectors. When there is a shortage of water, sanitation suffers, and more people are
exposed to potentially tainted water. After a severe drought in late 2009, for instance,
approximately 4700 cases of cholera were reported in one month in northern Kenya,
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with 119 fatalities (Holzer et al., 2009). Like drought, floods and heavy precipitation
can contaminate water supplies and spread disease, especially if sanitation is
inadequate because of overflowing sewage systems or animal waste. Heavy spring
rains in Milwaukee, Wisconsin, in 1993 led to an outbreak of cryptosporidium-caused
diarrhea. There were approximately 403,000 cases reported, showing how quickly
and far-reaching water contamination in a community can spread diarrheal disease
(Braide et al., 2020).

5.1.5. Cholera

Cholera is a contagious illness caused by the bacteria Vibrio cholerae and
spread by consuming or drinking tainted water or food. Conditions favorable to
bacterial growth include high air temperatures and times of significant rainfall. River
levels drop and bacteria concentrations become unhealthy when precipitation is
scarce. Extreme rainfall can cause floods, which can transmit bacteria to new areas
and quickly create an epidemic (Laura, 2014). Flooding and landslides become
more common as the frequency of storms and rainfall increases. The result may be a
cholera epidemic. Environment-wide infrastructure instability is common after
landslides (Franklin, 2017).

Due to climate change, the number and distribution of insects that serve as
vectors for disease are shifting and growing (Xiaoxu et al., 2016; Braide et al.,
2020). As a result of the effects of climate change on disease vectors, the distribution,
frequency, and severity of infectious diseases may shift. The regional and temporal
distribution of disease vectors is influenced by temperature. Insects’ native to low-
latitude locations may move to mid- or high-latitude areas, as well as areas of high
altitude, if global temperatures continue to rise. This could result in the spread of
illnesses to new regions. Recent research has shown that the distribution of certain
vector-borne human infectious illnesses has expanded. These include yellow fever,
the plague, dengue, lyme disease, African trypanosomiasis, tick-borne encephalitis.
Mosquitoes, ticks, and midges, which spread these diseases, have expanded their
habitat into northern latitudes. The intermediate host of Schistosoma japonicum,
Oncomelania hupensis, has expanded its range in China to include northern China
as winter temperatures continue to rise (Zhou et al., 2010). In general, low humidity,
particularly when combined with high temperatures, creates conditions that are
unfavorable for ticks and fleas (e.g., grasslands or forestlands), which in turn limits
the development of infectious diseases that are associated with these pests (Gage et
al., 2008; Braide et al., 2020).
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6. CONCLUSIONS

Temperatures on Earth are expected to climb by 3–7 °F by the year 2100 if
the current trend continues. More shifts are likely as the climate continues to warm,
and many consequences will intensify with time. Heat waves, for instance, are
predicted to increase in frequency, intensity, and duration. The likelihood of flooding
and destruction in coastal towns is expected to rise as some storms get bigger and
more frequent. Adaptation to risks and shifting conditions will determine the specific
ways in which climate change will impact various geographic areas, ecological
communities, and economic sectors. The ability of societies and ecosystems to
respond to threats and adjust to shifting climates and environments has been
consistently impressive throughout history. Changes in the climate have already been
detected, and the rate of warming has accelerated in recent decades. Due to the G20
countries, human activity is contributing to climate change, which constitutes a
significant problem that may call for novel techniques and ways of thinking in order
to secure the continued health, welfare, and productivity of society as well as the
natural environment.
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The G20 is a forum of the world’s largest economies, including India, that
meets annually to discuss global economic governance issues. In recent years, climate
change has emerged as a key agenda item at these meetings. India, as one of the
world’s largest emitters of greenhouse gases, has been a crucial player in these
discussions. This paper examines India’s position on climate change within the G20,
analyzing the country’s domestic policies and international commitments on this
issue. The paper also explores the challenges that India faces in balancing its economic
growth ambitions with its climate change commitments.

Introduction: The G20 has been instrumental in shaping global economic
governance, particularly in the aftermath of the 2008 financial crisis. However, in
recent years, the group has also emerged as a key forum for discussions on climate
change. As one of the world’s largest economies and a major emitter of greenhouse
gases, India’s role in these discussions is crucial. This paper examines India’s position
on climate change within the G20, exploring the country’s domestic policies and
international commitments on this issue.

India, an emerging economy, ranks first among all G20 members in terms of
overall climate performance, owing to its significantly low per capita contributions
to carbon and GHG emissions; very limited share in legacy emissions relative to its
population needs; least rate of per capita energy use; and significant efforts towards,
not only preserving, but also expanding its climate-regulating land cover by 6%
compared with its 1992 levels.

Long-term changes in temperature and weather patterns are referred to as
climate change. Such fluctuations may be brought on by significant volcanic eruptions
or variations in the sun’s activity. But since the 1800s, human activities—primarily
the combustion of fossil fuels like coal, oil, and gas—have been the primary cause
of climate change.

Fossil fuel combustion produces greenhouse gas emissions that blanket the
planet, trapping heat from the sun and increasing temperatures.
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Carbon dioxide and methane are the primary greenhouse gases responsible
for climate change. These are produced, for instance, while burning coal or petrol to
heat a building. Carbon dioxide can also be released when woods and land are cleared.
Oil and gas operations, agriculture, and

Climate scientists have demonstrated that over the past 200 years, almost all
of the global warming has been caused by people. The earth is warming faster than
it has in at least the last two thousand years due to greenhouse gases caused by
human activities like the ones outlined above.

The Earth’s surface is currently around 1.1°C warmer on average than in the
late 1800s (before the industrial revolution) and warmer than it has ever been in the
previous 100,000 years. The last four decades have been warmer than any decade
since 1850, with the most recent decade (2011–2020) being the warmest on record.

Climate change may have an impact on our work, housing, safety, and ability
to grow food. Some of us, such as residents of small island states and other developing
nations, are already more susceptible to the effects of the climate. Long-lasting
droughts are putting people at risk of starvation, while conditions like sea level rise
and saltwater intrusion have progressed to the point that entire communities have
been forced to evacuate. The quantity of “climate refugees” is anticipated to increase
in the future.

India’s Domestic Policies on Climate Change: India has taken a number of
steps to address climate change domestically. The country has committed to reducing
the intensity of its greenhouse gas emissions by 33-35% by 2030, compared to 2005
levels. The government has also set a target of generating 40% of its electricity from
renewable sources by 2030. Additionally, India has launched a number of initiatives
to promote sustainable development, including the Smart Cities Mission, the Atal
Mission for Rejuvenation and Urban Transformation, and the National Action Plan
on Climate Change.

India’s International Commitments on Climate Change: India has also been
an active participant in international discussions on climate change. The country
was a key player in the negotiations leading up to the Paris Agreement, which was
adopted in 2015. Under the agreement, India committed to reducing the intensity of
its greenhouse gas emissions by 33-35% by 2030, compared to 2005 levels. The
country also pledged to increase its share of non-fossil fuel-based power generation
capacity to 40% by 2030. India has also been involved in discussions on climate
finance, calling for developed countries to provide more financial support to
developing countries to help them address the impacts of climate change.
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Challenges for India: Despite these commitments, India faces a number of
challenges in addressing climate change. The country’s rapid economic growth has
led to a significant increase in energy consumption, which in turn has led to an
increase in greenhouse gas emissions. Additionally, India’s energy mix is heavily
dependent on coal, which is a major source of greenhouse gas emissions. Balancing
its economic growth ambitions with its climate change commitments is therefore a
major challenge for India.

Conclusion: India’s role in the G20 discussions on climate change is crucial,
given the country’s status as one of the world’s largest emitters of greenhouse gases.
While India has taken significant steps to address climate change, balancing its
economic growth ambitions with its climate change commitments remains a major
challenge. The G20 presents an opportunity for India to engage with other countries
and develop a coordinated global response to climate change.
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Climate change is a change in a region’s typical weather over a period of
time, that includes  changes in temperature and precipitation. For instance, the United
States was largely covered by glaciers 20,000 years ago. There are fewer glaciers
and a warmer climate in the United States today. Climate changes may occur by the
natural causes, like  the changes in the activity of Sun  or greater volcanic eruptions.
Since 1800s, human activities are  the major cause of climate change, including
burning of fossil fuels like coal, petroleum and natural gas etc. Climate change can
affect availability of food, reduce approach to food, and affect the quality of food.
For example, rise in temperature, changes in rain patterns , changes in severe weather
conditions, and decrease in  availability of water  all leads to a decrease in agricultural
productivity. Our energy system is at risk to a number of climate change effects..
These include increasing temperatures and  severe heat , cold and snow , extreme
drought, extreme rain , rise in sea levels etc. Climate change can make banks, insurers
and reinsurers less diversified. The economy can experience a decline in output, and
investors can experience losses. This paper attempts to analyze the potential impacts
of climate change on sectors such as agriculture, energy, and finance in G20 countries.

INTRODUCTION

Climate change has an  impact on the social and environmental factors that
determine health, which comprises of safe air, safe drinking water, adequate food
and enough shelter. Between 2030 and 2050, it is expected that climate change will
leads to an additional 2,50,000 deaths per year, mostly from malnutrition , malaria,
diarrhoea and heat stress. The places with weak health infrastructure, which are
mainly in poor countries, will be the hardest to manage without assistance to prepare
and react. Better energy, transportation, and nutritional choices can help lowering of
greenhouse gas emissions, which benefits human health by decreasing air pollution.
Due to the unlimited growth of greenhouse gas emissions, the earth’s temperature is
rising. Glaciers are melting, there is more rainfall, there are more extreme weather
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conditions, and the seasons are changing as a result. Global climate change is a
measurable change in the planet’s climate that lasts for a very long time. The term
“global climate variability” is typically used when something is brought on by natural
causes.

The G20 gathers the world’s most developed economies and emerging ones,
which together constitutes  for greater than 80 percent of global GDP, 75 percent of
international trade, and 60 percent of global population. The G20 economies are
responsible for about 75 to 80 percent of global greenhouse gas emissions.

Fossil fuels, like coal, oil, and gas, are  the major cause of changes in climate,
contributing more than 75% of all greenhouse gas emissions and almost 90% of all
carbon dioxide emissions.

The sun’s heat  gets trapped on Earth due to the consequence of greenhouse
gas production. Global warming and climate change result from this. The rate of
global warming is presently higher than it has ever been. Patterns of weather are
changing due to increasing temperatures, which is also damaging  the natural order.
This lead to great loss to human beings and all types of life on the planet Earth.

A long-term change in the typical weather patterns that have come to
characterize local, regional, and global climates on Earth is referred to as climate
change.

Global warming, or the continuous increase in the average global temperature,
and its affects on the planet’s climate system are referred to as climate change.

IMPACT OF CLIMATE CHANGE ON AGRICULTURE SECTOR

 Food security is threatened by the accelerating rate of climate change, global
population growth, and economic expansion. Agriculture is in big trouble from climate
change. In the long run, higher temperatures decreases agricultural yields of targeted
crops while fostering the expansion of weeds and pests. With changes in rainfall
patterns, the likelihood of both short-term crop failures and long-term production
declines, increases. Although some crops will experience advantages in specific parts
of the nation, the total effects of climate change on agriculture are anticipated to be
negative, endangering the safety of the nation’s food supply.

 People in underdeveloped countries, who are already at risk and facing food
insecurity, are likely to be the most severely impacted. 2.5 billion individuals in
developing nations who were economically active in 2005 relied on agriculture as
their ultimate means of livelihood Today, rural areas are home to 75% of the nation’s
poor people.
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In United States, there are over two million farms, and more than half of the
country’s land is dedicated to agriculture. Although the average farm size has stayed
relatively constant since the early 1970s, the farms strength is steadily falling since
the 1930s. Agriculture encompasses more than just farms. It comprises sectors like
food manufacturing and food service.

Problems in agriculture include

� A large number of  population faces food insecurity despite short-term
overproduction.

� Yields are decreasing.

� Diversification.

� Water resource’s quality as well as quantity.

By 2050, we’ll need between 60 and 70 percent extra food to meet the demand
on a worldwide scale Rabi crop loss is anticipated to be higher. A temperature increase
of 1°C results in a 4–5 million tonnes decrease in wheat production.
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For the same production goals, an increase  in temperature would mean using
more fertiliser, which would increase emissions.

Fish spawning, migration, and harvests may be impacted  by rising sea and
river temperatures.

IMPACT OF CLIMATE CHANGE ON ENERGY SECTOR
A wide variety of the changes in Climate effects could have an impact on our

energy system. These comprises of  increased temperatures and hot weather, extreme
iceband snowfall, prolonged dry spells, heavy downpours, increasing sea levels,
hurricanes, and wildfires. Even while these effects vary from one place to another,
they will nevertheless have an impact everywhere in the nation. Additionally, changes
in one area or component of the energy system might have an impact on other regions
or parts of the system.

Businesses, governments, and other organisations are implementing a variety
of steps to strengthen the system of energy ,  resilience to climate change. For instance,
numerous states are modernising as well as securing their electricity network against
severe weather. Information is exchanged between corporations and governments
through private-public partnerships. Innovative and renewable technologies (like
wind and solar) are being developed and installed by businesses and researchers for
the decline in the pollution of air and emissions of green house gases. These steps
assist in addressing energy system vulnerabilities, and  help cut back on emissions
that worsen climate change.

Global energy demand is rising, which causes the energy sector’s emissions
of greenhouse gases (GHG) to rise as well. Population increase and economic
expansion are both contributing to rising energy demand.

Progressive temperature rise, escalating and more severe extreme weather
conditions, and altering rainfall patterns will have an impact on energy production
and distribution.

Energy efficiency has several advantages since it controls greenhouse gas
emissions , including direct emissions from the use and burning of fossil fuels.
Additionally , it lessens all of the indirect emissions related to the production of
power.

IMPACT OF CLIMATE CHANGE ON FINANCE SECTOR
Depending on how the carbon emission scenario ultimately plays out, climate

change poses both challenges and opportunities that will have a substantial affect on
the wealth, the monetary industry. Ignoring effects of the climate change can result
in serious consequences for the financial industry.

In 2018, weather-related insurance losses amounted to 0.1% of GDP, with
overall decline in wealth. Natural disasters were cause of 249 disaster in 1980, 820
in 2019, and a peak of 848 in 2018. Total wealth dropping rose from USD 60 billion
in 1980 to USD 150 billion in 2019, with a USD 350 billion peak in 2018,  after
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accounting for inflation. If climate change decreases future cash flows and increases
their volatility, it may have a large impact on asset prices.

Physical and transitional risks associated with climate-related financial
hazards have the potential to have an impact on banks’ safety and soundness. These
risks can have an impact on many different economic sectors, limit access to financial
services, and result in unfair consumer treatment.

CLIMATE CHANGE WILL UNEVENLY IMPACT THE EUROPEAN
FINANCIAL SYSTEM

By the year 2100, about 2 percent of the world’s financial assets would be at
risk due to climate change. In the worst-case scenario, by 2100, up to 10% of the
world’s financial assets could be in danger.
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 A significant risk that is already having an effect on many people’s lives and
money is climate change. Its crucial importance was further reinforced by the World
Economic Forum’s most recent Global Risks Report, which was published in January
2020.

The effects of climate change are widespread and have far-reaching effects.
The fact that there is a direct financial impact is demonstrated by events like the
bankruptcy of the Pacific Gas and Electric Company (PG&E) in January 2019, the
unprecedented water shortages in South Africa, and the recent announcement by the
Indonesian government to relocate its capital from Jakarta.

One of, if not the most urgent challenge of our day is climate change. Australia,
California, and the Amazon are all experiencing wildfires. There have been thousands
of displaced persons. Homes were destroyed. species that are on the verge of going
extinct. Businesses went bankrupt. extensive areas of vegetation were devastated.
Alarming sea level rise is still occurring. And these are only a handful of the effects
that have already been felt. Additional wildfires, student demonstrations, and the
emergence of movements like “extinction rebellion” are all impending risks that
could result from climate change’s immediate effects.

In recent years, a lot of financial sector companies have revised their risk
taxonomies to reflect the increased attention being paid to non-financial risks
including conduct and culture, cyber, and reputation. They have attempted to guarantee
that the proper focus and attention is given to these important areas by singling them
out expressly. These areas were so important in the years leading up to and following
the Global Financial Crisis.

CONCLUSION

Sustainable development is increasingly threatened by climate change. The
anticipated effects of climate change could substantially threatens agriculture’s ability
to feed the globe and seriously impede efforts to end hunger, malnutrition, and poverty.

Due to the heat, unpredictability of the weather, and decreasing irrigation
availability, Indian agriculture is likely to experience losses.

Strategies for adaptation can reduce adverse effects. These require resources
and policy backing.

The amount of water needed to generate energy or extract fuel could fluctuate
due to climate change. Competition for water between energy production and other
purposes may worsen in locations where there is already a shortage.

If climate change decreases future cash flows and increases their volatility, it
may have a significant impact on asset prices. Climate hazards have an impact on
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the value of the guarantee  used to secure loans, as well as the potential losses that
lenders may experience if borrowers are unable to make their repayments. Through
the financing of renewable energy sources like wind and solar, climate finance aids
nations in lowering their greenhouse gas emissions. Additionally, it aids in community
adaptation to climate change effects.
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 An international meeting of the world’s leading industrialized and emerging
economies is known as the G20 or Group of 20. The G20 helps in transition to more
open, adaptable ,clean energy systems while acknowledging the value of  collective
action in addressing environmental issues and climate change. G20 meeting in 2023
will centre on the theme” One Earth, One Family, One Future” under the Indian
Presidency. In the range of 75 to 80 percent  of the world’s green house gas emissions
are attributed to the G20 economies. Building on its significant experience in clean
green growth, and climate-resilient infrastructure, regulation of energy, green
financing, and green investment, the OECD (Organisation for Economic Co-operation
and Development) supports the G20 Presidency’s efforts.  This research paper
highlights the strategies for G20 economies to transition to low- carbon, climate
resilient economies.

INTRODUCTION

Economic systems are built around their infrastructure. The essential services
that homes and companies need are provided by buildings, water, and waste systems,
and marketplaces are made possible by the transportation and communication
infrastructure that connects customers with suppliers and producers. A good quality
of life is supported by clean, effective, well-maintained infrastructure in established
nations, and the supply of those infrastructure in emerging nations is essential for
improving living conditions in light of potential development. Low-carbon economies
bring various benefits to ecosystem resilience, commerce, employment, health, energy
security, and industrial competitiveness. Material of low carbon is soft , weak and it
has good toughness and ductility.
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A transition from a largely reliant economy on fossil fuels to a sustainable,
low-carbon economy is referred to as a “low carbon transition. A sustainable energy
system is likely  other  uses like less reliance on natural resources, technology advances
related to the development of alternative energy sources, increased accessibility to
energy services globally, and secure and dependable low-carbon energy sources. An
economy that has reduced levels of greenhouse gas (GHG) emissions is said to be
decarbonized. Or low carbon economy. Green house gas emissions due as a result of
human activities  are the main reason of climate change. If emission of greenhouse
gases will continue it will result in global changes that will persist a long time,
raising the possibility of permanent and widespread consequences on both ecosystems
and people. Switching to  low-carbon economy on a global level would bring
considerable uses both for developed or developing countries. Most countries all
over the world are implementing  and designing strategies of low emissions. These
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plans aim to advance social, economic, and environmental objectives while lowering
long-term greenhouse gas emissions and boosting resistance to climate change’s
effects. Everyone is affected by  climate disaster, but the most vulnerable communities’
girls and boys are suffering the most because they are the least to blame for it. Today,
about 1 billion children live in nations that are very vulnerable to environmental
dangers and climate change. Every kid has the right to a healthy and safe environment
now and a sustainable future, according to World Vision.

However, more work needs to be done, notably in the transportation sector,
to fully decouple GHG emissions from infrastructure investment in residential
structures and, to a lesser extent, from power and industry.

The way infrastructure is built is also crucial to achieving a low carbon,
climate resilient (LCR) economy. It necessarily entails constructing, or renovating,
infrastructure systems (power, road, rail, water, buildings, etc.) to substantially reduce
global greenhouse gas (GHG) emissions, while simultaneously making these systems,
and the societies they serve, more adaptable to extreme weather conditions and rising
sea levels. Construction or renovation of infrastructure systems (such as those for
power, roads, rails, water, buildings, etc.) is unavoidably required in order to
significantly reduce global greenhouse gas emissions and increase the adaptability
of these systems and the societies they support to extreme weather and sea level rise.
In the year 2009 , transportation system, power generation, waste management
infrastructure resulted in net GHG emissions of about 74% for developed countries.

In the coming decades, new infrastructure must be planned to resist more
severe weather events and changes in mean climate conditions (like  precipitation
and temperature). Some infrastructure may need to be modified while other
infrastructure may need to be specifically constructed to defend against coastal or
river flooding. The demand for infrastructure for adaptation to climate change will
be especially significant in developing countries where the lack of basic infrastructure
offers a barrier to resilient development.

In an expanding green economy, trade in eco-friendly, light-weight products
with minimal carbon emissions will outpace the use and transportation of bulky
fossil fuels. These goods involve LCR construction parts, transportation equipment,
and energy and water delivery systems, all of which are already a  new green
infrastructure component.

Governments should be encouraged for creating  strategic plans in order to
speed up the emergence of this green economy.
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New infrastructure will need to be designed to withstand both more extreme
weather occurrences and shifts in the mean climate (such as variations in temperature
and precipitation). To protect against coastal or river floods, certain infrastructure
needs to be changed. Infrastructure for climate change adaptation would especially
important in impoverished countries where resilient development is hampered by
lack of  fundamental infrastructure.

The National Action Plan on Climate Change (NAPCC) contains missions
in the areas of strategic knowledge for climate change, solar energy, energy efficiency,
water, sustainable agriculture, the Himalayan ecology, and sustainable habitat,
demonstrates the Government of India’s commitment to this cause. The NAPCC
offers a comprehensive framework for all climate-related activities.

LOW CARBON TECHNOLOGIES

Exploring a considerably larger role for nuclear power in low-carbon
technologies:

As of right now (2020–2021), nuclear power prevents 41 million tonnes of
CO2 emissions from being produced annually, as opposed to the emissions that
would be produced by producing the same amount of electricity from coal-based
thermal power plants. 3% of electricity is now produced using nuclear energy.

Supporting domestic production of renewable energy technologies

India is supporting the mass production of  technologies for clean energy.
The current Production-Linked Incentive  programmes favor electric vehicle, energy
storage, and solar technology. Support for offshore wind, green hydrogen, ,intelligent
demand-response systems, and other future-oriented technologies may be taken into
account in the medium term. The objective is to support local economic development
and job creation while making the transition to a greener economy.

Developing an Efficient, Inclusive, Low-Carbon Transport System:

About 10% of India’s GDP comes from the transport sector. It is a crucial
industry that supports the entire growth of businesses and commercial endeavours
in any economy. Therefore, the government of India places a high focus on the growth
of the transportation industry. Despite India’s low car ownership compared to the
rest of the globe and other developed and rising nations, the road sector accounts for
the majority of emissions from transportation sector.
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Utilising Cleaner Fuels:

1. Alternative fuels include  green diesel,  biodiesel, compressed natural gas
and liquefied natural gas.

2. Short-term fuel alternatives that use natural gas: By 2030, the country’s energy
mix should include 15% more natural gas.

3. According to the 2018 National Policy on Biofuels, 20% ethanol blending in
petrol by 2025 is an objective that could save INR 300 billion in foreign cash
annually.

4. Five million tonnes of green hydrogen are anticipated to be produced annually
through the National Green Hydrogen Mission.

Improving  efficiency of fuel : Regulation of fuel economy, along with
electrification and increasing the use of clean fuels, can be extremely effective in
reducing the nation’s rising oil demand. Additionally, it is crucial for lowering the
price of oil imports and boosting energy security. Enhancing fuel efficiency can help
to lower GHG emissions by slowing the growth of the overall fuel consumption.
Supporting the development of alternative fuels can help to address the significant
gap between domestic supply and demand for fuels. Alternative fuels are thought to
be a promising replacement for traditional fossil fuels and can help India satisfy its
demands for energy security while lowering reliance on fuels with high GHG
emissions. The expanded use of cleaner fuels comprises of broad phases: Usage of
ethanol, compressed natural gas (CBG), biodiesel and liquified natural gas (LNG)
as short-term fuel alternatives. Biodiesel and methanol/dimethyl ether (DME)
supplemented by pipeline biogas (Bio-PNG) as medium-term fuel alternatives.
Hydrogen as a long-term alternative: green hydrogen is expected to become a
significant fuel in India’s transport sector in the medium term,

 A low-carbon economy is one in which the majority of the energy required
comes from ‘cleaner’ or less carbon-intensive energy sources such as solar, wind,
hydroelectric power rather than from carbon-intensive sources like fossil fuels.

CLIMATE CHANGE IMPACTS IN INDIA

India’s topography is diversified, with deserts, plains, hills, plateaus, coastal
regions, and islands in addition to mountain ranges with snow-capped peaks. Due to
its diversified terrain, India has a wide range of climates, from continental to coastal,
from extremes of heat to cold, from extreme aridity and little precipitation to high
humidity and torrential downpour. The Himalayan Mountains and the Thar Desert
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have a big impact on India’s climate. In the months of June through September, the
southwest monsoon season, India receives about 80% of its yearly rainfall. Along
with having an impact on other elements of many ecosystems, the distribution and
intensity of rainfall have a substantial impact on numerous socio-economic sectors,
including agriculture and hydrology. India saw its sixth warmest year since records
began in 1901 in 2019, and eleven of the fifteen warmest years were seen between
2005 and 2019.

Key climate change signs

CONCLUSION

The biggest issue the world is currently facing is climate change. The rate of
global warming is rising daily. If we don’t stop it as quickly as we can, our world
will suffer negative effects. A variety of development goals, including job creation,
better public health, social inclusion, and increased accessibility, can be achieved
with the aid of low-carbon initiatives.

Sustainable development is increasingly threatened by climate change. The
anticipated effects of climate change could substantially threaten agriculture’s ability
to feed the globe and seriously impede efforts to end hunger, malnutrition, and poverty.
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At the economic level, low-carbon development promotes clean energy research
and development while boosting energy security.

REFERENCES

1. Aggarwal, P., Goel, S., Laan, T., Mehta, T., Pant, A., Raizada, S., Viswanathan, B.,
Vishwamohan, A., Beaton, C. & Ganesan, K. 2022. Mapping India’s Energy Policy
2022. International Institute for Sustainable Development : https://www.iisd.org/system/
files/2022-05/mapping-india-energy-policy-2022.pdfAgrawal, A. & Sonkusare, A. 2021.

2. Transforming Innovative Research into a Profitable Technology.NITI Aayog.https://
www.niti.gov.in/sites/default/files/2021-09/Transforming-Innovative-research-into-a-
ProfitableTechnology.pdf

3. https://www.orfonline.org/expert-speak/case-green-buildings-india/.

4. Management. Accessed August 8, 2022. https://policy.asiapacificenergy.org/node/3654.

5. BEE. 2017. Energy Conservation Building Code. Bureau of Energy Efficiency, Ministry
of Power, Government of India. https://beeindia.gov.in/sites/default/files/
BEE_ECBC%202017.pdf

6. Electrification%20Strategy%20for%20India.pdf.

7. https://www.un.org/en/climatechange/science/causes-effects-climate-change.

8. https://www.greenenergyjobs.com

9. https://www.buschsystems.com/resource-center/knowledgeBase/glossary/what-is-a-
low-carbon-economy lce#:~:text=A%20low%20carbon%20economy%20is,the%
20effects%20of%20Global%20Warming.



479

ISBN: 978-93-93248-56-5 - Climate Change and the G-20: Opportunities and Challenges

Analyzing  the Role of G20 in Promoting Sustainable
Consumption  and Production Pattern

Dr. Pravesh Kumar1, Hitesh Pratap Singh2

1Associate Professor & HOD, Dept. of Teacher Education,
Govt. Raza P.G. College, Rampur U.P

2B.Ed Student, Govt. Raza P.G. College, Rampur U.P

"Unsustainable patterns of consumption and production are root causes of
the triple planetary crises of climate change, biodiversity loss and pollution. These
crises, and related environmental degradation, threaten human well-being and
achievement of the Sustainable Development Goals.    Governments and all citizens
should work together to improve resource efficiency, reduce waste and pollution,
and shape a new circular economy."

The G20 recognises the importance of collective action in tackling
environmental challenges and climate change while promoting transitions towards
more flexible, transparent and cleaner energy systems. The OECD supports the G20
Presidency’s work, building on its extensive expertise in green growth, clean and
climate-resilient infrastructure, fossil fuel subsidies, energy regulation, green finance
and investment, environmental taxation and Environmental, Social and Governance
(ESG)

India’s focus on climate change, with a particular emphasis on climate finance
and technology, as well as ensuring just energy transitions for developing countries.

Introduction of the LiFE movement, which promotes environmentally-
conscious practices and is based on India’s sustainable traditions.

Focus on areas that have the potential to bring structural transformation,
including supporting small and medium-sized enterprises in global trade, promoting
labour rights and welfare, addressing the global skills gap, and building inclusive
agricultural value chains and food systems.

Promotion of a human-centric approach to technology and increased
knowledge-sharing in areas such as digital public infrastructure, financial inclusion,
and tech-enabled development in sectors such as agriculture and education.

Efforts to reform multilateralism and create a more accountable, inclusive,
and representative international system that is fit for addressing 21st century
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challenges.Our planet has provided us with an abundance of natural resources.But
we have not utilized them responsibly and currently consume far beyond what our
planet can provide. We must learn how to use and produce in sustainable ways that
will reverse the harm that we have inflicted on the planet.

Everyone can help to make sure that we meet the Global Goals. Use these
eleven targets to create action for responsible consumption and production.

IMPLEMENT

THE 10-YEAR SUSTAINABLE CONSUMPTION AND PRODUCTION
FRAMEWORK

Implement the 10-Year Framework of Programmes on Sustainable
Consumption and Production Patterns, all countries taking action, with developed
countries taking the lead, taking into account the development and capabilities of
developing countries.

SUSTAINABLE MANAGEMENT AND USE OF NATURAL RESOURCES

By 2030, achieve the sustainable management and efficient use of natural
resources.

Sustainable management of natural resources means conserving the resources
to use them efficiently and avoid their misuse for individual purposes.

The aim of natural resource management is to achieve sustainability by
achieving a healthy balance between the three factors mentioned below.

� People, communities, and other social factors.

� Factors affecting the economy include employment, jobs, capital, and so on.

� Animals, plants, biodiversity, and other environmental factors.

All three variables are interconnected, and the only way to achieve a
reasonable balance between them is to properly manage natural resources.

HALVE GLOBAL PER CAPITA FOOD WASTE

By 2030, halve per capita global food waste at the retail and consumer levels
and reduce food losses along production and supply chains, including post-harvest
losses.

The Food Loss Index (FLI) measures losses along the food supply chain
starting from post-harvest losses on the farm up to but not including retail stage.
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Reducing food loss and waste is critical to reduce production costs and
increase the efficiency of the food system, improve food security and nutrition, and
contribute towards environmental sustainability.

RESPONSIBLE MANAGEMENT OF CHEMICALS AND WASTE

By 2020, achieve the environmentally sound management of chemicals and
all wastes throughout their life cycle, in accordance with agreed international
frameworks, and significantly reduce their release to air, water and soil in order to
minimize their adverse impacts on human health and the environment.

There is another facet of chemical safety which must be managed, however,
and that is protecting the environment from chemical contamination. Improper or
careless disposal practices have significant effects on our environment, including
polluting water sources, poisoning wildlife, and creating toxic sites which aren’t
suitable for animal or human habitation. For employees who work with chemicals
(and therefore generate chemical wastes) the single most important ‘green’ activity
is conscientious, careful management of chemical wastes.

SUBSTANTIALLY REDUCE WASTE GENERATION

By 2030, substantially reduce waste generation through prevention, reduction,
recycling and reuse.  To finalize the discussion, the participants expressed their
viewpoints on the further development of the waste-management area. It was
concluded that waste management policies in target countries are oriented toward
resources efficiently, reduces waste, disposes safely toxic waste and pollutants.
Implemented waste policy and strategy are in line with SDG.

ENCOURAGE COMPANIES TO ADOPT SUSTAINABLE PRACTICES AND
SUSTAINABILITY REPORTING

 Encourage companies, especially large and transnational companies, to adopt
sustainable practices and to integrate sustainability information into their reporting
cycle.

Clear visions, strategies and plans in place for all aspects of sustainability
environmental, social and economic (people, planet, prosperity)- across all areas of
activity.

Visions, strategies and plans relating to sustainability to be publicly available
and incorporated into planning documents.

Commitments to be in line with local, regional, national and/or international
targets and ambitions.
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Incorporation of sustainability into reporting for funders and other
stakeholders, including the public. Reporting to include commitments and progress
towards targets.

PROMOTE SUSTAINABLE PUBLIC PROCUREMENT PRACTICES

Promote public procurement practices that are sustainable, in accordance
with national policies and priorities.

The 2030 Agenda for Sustainable Development,  adopted by all the United
Nations Member States in 2015, seeks to build on the Millennium Development
Goals, recognizing the determination of Member states to “take the bold and
transformative steps which are urgently needed to shift the world onto a sustainable
and resilient path”.

PROMOTE UNIVERSAL UNDERSTANDING OF SUSTAINABLE LIFESTYLES

By 2030, ensure that people everywhere have the relevant information and
awareness for sustainable development and lifestyles in harmony with nature.

Discover the World’s Largest Lesson and wide-ranging activities and
materials. All designed to motivate young people and inspire them to become informed
and active citizens.

Whether you’re a business or employee, at the start of your sustainability
journey or developing your next set of commitments, we’ve got useful resources to
support your contribution to the Global Goals.

SUPPORT DEVELOPING COUNTRIES’ SCIENTIFIC AND TECHNOLOGICAL
CAPACITY FOR SUSTAINABLE CONSUMPTION AND PRODUCTION

Support developing countries to strengthen their scientific and technological
capacity to move towards more sustainable patterns of consumption and production.

While there are no comparable data available on research and development
support given to developing countries, a measure of activity can be derived from the
number of patents and intellectual property held by these countries. This, of course,
is not the same thing, but in the absence of specific data it at least provides some
information on trends for developing countries.

The most commonly used indicators to monitor resources devoted to research
and development worldwide are total gross domestic expenditure on research and
development (GERD) research and development intensity and global share.
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DEVELOP AND IMPLEMENT TOOLS TO MONITOR SUSTAINABLE
TOURISM

Develop and implement tools to monitor sustainable development impacts
for sustainable tourism that creates jobs and promotes local culture and products.

Sustainable tourism is “tourism that takes full account of its current and
future economic, social and environmental impacts whilst addressing the needs of
visitors, the industry, the environment and host communities.  It is a continuous
process and requires constant monitoring of impacts”.

REMOVE MARKET DISTORTIONS THAT ENCOURAGE WASTEFUL
CONSUMPTION

Rationalize inefficient fossil-fuel subsidies that encourage wasteful
consumption by removing market distortions, in accordance with national
circumstances, including by restructuring taxation and phasing out those harmful
subsidies, where they exist, to reflect their environmental impacts, taking fully into
account the specific needs and conditions of developing countries and minimizing
the possible adverse impacts on their development in a manner that protects the
poor and the affected communities
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Today, the whole world is unanimous that the problem related to the
environment has reached a huge proportion and to save the environment from
degradation, immediate and effective steps should be taken by the nations and the
world community. This unanimity is further reflected in the urgency with which
most countries have set up environmental law-related legislation and law enforcement
agencies. There is no such aspect related to the environment which is not covered
under one or the other law. Many controlling and regulatory bodies have come into
existence whose function is to allow or disallow certain activities or to frame
corrective measures. This unanimity is further visible in the multi-national or global
treaties and communiqués held every year to consider various trans-boundary
problems and take appropriate steps. In the present-day context of international policy
for climate change, it is highly relevant to assess the CO

2
 emissions and renewable

energy consumption in G20 countries as India has a leading role in both G20 policy
and international policy of climate change. In this light present paper of immense
use to focus upon the status of CO

2
 emissions in G20 countries (except European

Union) with respect to renewable energy consumption during different points of
time.

INTRODUCTION

In the 1970s, it became a topic of discussion all over the world in view of the
increasing environmental problems. In view of these problems some programs were
started. Since environmental pollution is a global problem, it cannot be controlled
by any NGO or organization alone. Along with this, cooperation from other countries
is also expected for environmental protection, so the need for a ministry was felt for
high-level talks. The second important thing was that the increasing uses of science
and technology had an impact on the animal world, the plant world and the human
being equally. It is a necessity to tackle the increasing incidents of climate-induced
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phenomena; otherwise, the world will face severe outcomes. The world has seen a
lot of difficulties with respect to rising global temperature, pollution caused by glacier
melting, air pollution and a resource crunch.

According to the US Geological Survey, global warming is just one aspect
of climate change. NASA’s definition of climate change says it is “a broad range of
global phenomena created predominantly by burning fossil fuels, which add heat-
trapping gases to Earth’s atmosphere. These phenomena include the increased
temperature trends described by global warming, but also encompass changes such
as sea-level rise; ice mass loss in Greenland, Antarctica, the Arctic and mountain
glaciers worldwide; shifts in flower/plant blooming; and extreme weather events.”
Hence, Global warming refers to the rise in global temperatures due mainly to the
increasing concentrations of greenhouse gases in the atmosphere. On the other hand,
climate change refers to the increasing changes in the measures of climate over a
long period of time.

Initially, Group of Twenty (G20), established in 1999 for the purpose of
international Economic Forum which has converted into multilateral forum, is
comprised of 19 countries and European Union. As G20 Groups covering the around
2/3rd of the world population, representing 85% of global GDP, 75% of international
trade & responsible for over 80% of GHGs Emissions, so it is the responsibility of
G20 Groups to convey, coordinate and manage the long-term structural challenges.
Because of its size and strategic importance, G20 has a crucial role to lead in the
reduction of emissions and setting a path to sustainable, renewable and green energy
for the future of global economic growth. The G20 concedes the importance of
collective action in tackling environmental challenges and climate change while
promoting transitions towards more flexible, transparent and cleaner energy systems.

In the present-day context of international policy for climate change, it is
highly relevant to assess the CO

2
 emissions and renewable energy consumption in

G20 countries as India has a leading role in both G20 policy and international policy
of climate change. In this light present paper of immense use to focus upon the
status of CO

2
 emissions in G20 countries (except European Union) with respect to

renewable energy consumption during different points of time which are 1990, 2000,
2010 and 2019.

METHODOLOGY

This study is mainlydescriptive research in nature. The study is based upon
the secondary data. The data has been collected from various sources: World
Development Indicators (WDI) which is published by the World Bank Group. In
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this study, G20 group’s 20 members are: Argentina, Australia, Brazil, Canada, China,
France, Germany, India, Indonesia, Italy, Korea Republic, Japan, Mexico, Russia,
Saudi Arabia, South Africa, Turkey, United Kingdom, United States & the European
Union have been taken for analysis which has categorised into Developed and
Developing nations as per US categorisation (excluded European Union).The points
of time for the study are 1990, 2000, 2010 & 2019. Some statistical tools have been
used such as mean (average) etc. The study has been analysed in the following three
sections: Developed nations, Developing nations and India’s leading role.

CO
2 
EMISSIONS AND DEVELOPED NATIONS OF G20

The G20 group is comprised of 19 countries and the EU, out of which, there
is 10 developed nations. Theseare Australia, Canada, France, Germany, Italy, Japan,
Korea Republic, Russian Federation, United Kingdom and United States. This study
is trying to find the status of CO

2
emissions in developed nations of G20 countries

(except European Union) with respect to renewable energy consumption. For this,
the following table and related graph is shown for the different points of time which
is as follows:

Table 1: Status of CO
2 
emissions and renewable energy consumption in
developed nations of G20.

Source: World Development Indicators (WDI).
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The above table revealed that reduced CO
2
 emissions for increasing renewable

energy consumption of developed nations of G20. Except Korea Republic, the
developed nations of G20 have slowdown the CO

2
 emissions (metric tons per capita)

during the study period while on the other hand, in case of Renewable energy
consumption (% of total Final energy consumption), the following developed nations
has increasing trends during the study period.With the help of graphical representation,
the above analysis which is based on average of CO

2
emissions and Renewable energy

consumptions of mentioned nations is represented in the following manners:

Source: compiled by author’s own (Based on table 1)

CO
2 
EMISSIONS AND DEVELOPING NATIONS OF G20

The G20 group is comprised of 19 countries and the EU, out of which, there
is 9 developing nations. These are Argentina, Brazil, China, India, Indonesia, Mexico,
Saudi Arabia, South Africa and Turkey. This study is trying to find the status of CO

2

emissions in developingnations of G20 countries (except European Union) with
respect to renewable energy consumption. For this, the following table and related
graph is shown for the different points of time which is as follows:
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Table 2: Status of CO
2
 emissions and renewable energy consumption in
developing nations of G20

Source: World Development Indicators (WDI).
The above table 2 revealed that increased CO

2
 emissions for decreasing

renewable energy consumption of developed nations of G20. Developing nations of
G20 like Argentina, Mexico, Saudi Arabia has slowdown the CO

2
 emissions (metric

tons per capita while rest of the developing nations like mainly India, Indonesia and
China has increased the CO

2
 emissions but increasing at the decreasing rate of CO

2
emission. While on the other hand, most of the developing nations like mainly India,
Indonesia and China have decreased the renewable energy consumption (% of total
Final energy consumption). With the help of graphical representation, the above
analysis which is based on average of CO

2
 emissions and Renewable energy

consumptions of mentioned nations is represented in the following manners:

Source: compiled by author’s own (Based on table 2)
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The concept of Environmental Kuznets Curve (EKC) argues that primarily,
the environmental degradation accelerates in the early stages of economic growth,
because societies prioritize mainly physical production and income growth over the
demands for clean air and water. Since, the awareness of environmental problems is
low in this stage. Environment-friendly production technologies are either not used
or not available. Income growth through agricultural expansion, typically in the early
stages, and other intensive resource extraction activities during industrialization put
enormous pressure on the environment and increase pollution. A level of development
followed by a higher and rising income level motivates people to value environmental
quality. In case of developed nations of G20, renewable energy consumption has
increasing trends because of availability of resources, better and advanced
technologies and environmental goods are acts as a luxury good for developed nations.
While on the other hand, in case of developing nations, renewable energy consumption
has decreasing trends because of underutilisation of resources or non-availability of
resources. In most of the developing nations, there have been much more severe
problems facing like poverty, hunger, etc so developing nations are not understanding
and concerning with environmental quality.

INDIA’S LEADING ROLE

In recent estimation, India is the largest populous country of the world and it
has problematic aspects of poverty, hunger & inequality, inspite of these situation
India not only taken initiative to slowdown the CO2 emissions at international level
but also has lowest CO2 emissions (metric ton per capita) in G20 countries (see
table 1 and 2).India has been instrumental in controlling and managing climate change,
affecting the entire world. Many initiatives have been taken, under the leadership of
Government of India are as follows:

1. International Solar Alliance (ISA), launched in 2015, it’s an alliance of the
“sunshine countries” with an objective of efficient utilization of solar energy.

2.  National Action Plan on Climate Change or NAPCC, launched on 30th June,
2008.

3. One sun, one world, one grid project along with the United Kingdom
OSOWOG.

4. Swachh Bharat mission.

5. To promote the use of eco-friendly products like jute bags instead of plastic
bags, kullad tea cups (terracota- local India’s initiatives which is environment
friendly), electric motor vehicles instead of fuel, etc.
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6.  COP26 Glasgow summit:  In COP26 Summit which is organised in Glasgow
in which far-reaching steps taken by Indian Prime Minister, Narendra Modi,
on behalf of India committed: -

� To take India’s non-fossil fuel energy capacity to 500 GW by 2030.

� To bring down the carbon intensity of India by more than 45% by
2030.

� India will achieve the target of net zero carbon emissions by 2070.

Therefore, from above mentioned critical initiatives taken at international,
national as well as local level by the Indian Government and also as India has current
presidency in G20 summit, 2023.

CONCLUSION

Environmental quality is a luxury goods and needs funds for developing
nations to change emission technology from conventional to non-conventional.
Although CO

2
emission has risen in India but as a most populous country the world,

India us continuously engaged in its commitment to shift to non-conventional sources
of energy. Over the last many years since Paris Conference of climate change, policies/
programmes in India related to these efforts are testimony to the fact of India’s
seriousness. With G20 leadership and active role of India at Conference of Parties
for non-conventional sources of energy, it seems of a promising future and convincing
results of such efforts in future. India leading from the front is an excellent example
in this regard.

REFERENCES

1. World Development Indicators (WDI), World Bank Group.

2. L Nascimento, T Kuramochi, G Iacobuta and et al. (2022). “Twenty years of climate
policy: G20 coverage and gaps”.Climate policy 22 (2), 158-174, 2022

3. KS Codal, I Ari, A Codal (2021).”Multidimensional perspective for performance
assessment on climate change actions of G20 countries” Environmental Development
39, 100639, 2021

4. C Unger, S Thielges. (2021). “Preparing the playing field: climate club governance of
the G20, Climate and Clean Air Coalition, and Under2 Coalition.” Climatic Change
167 (3-4), 41, 2021

5. I Johnstone.(2021). The G20, climate change and COVID-19: Critical juncture or critical
wound?”Fulbright Review of Economics and Policy 1" (2), 227-245, 2021



491

ISBN: 978-93-93248-56-5 - Climate Change and the G-20: Opportunities and Challenges

6. Brittaney Warren, “G20 2021 Rome Climate Change Performance”,

7. G20 Information Centre, December 27, 2021

8. “Group of Twenty - G20”, Ministry of External Affairs, October 27, 2011,

9. Kim, J. & Chung, S., 2012. The role of the G20 in governing the climate change regime.

10. International Environmental Agreements: Politics, Law and Economics 12 (4), pp. 361-
374. 2012

11. JA Kim, SY Chung.(2012). The role of the G20 in governing the climate change regime.
“International Environmental Agreements: Politics, Law and Economics” 12, 361-374,
2012

12. O Edenhofer, B Knopf, C Bak, A Bhattacharya.(2017). “Aligning climate policy with
finance ministers’ G20 agenda” Nature Climate Change 7 (7), 463-465, 2017

13. J Skovgaard.(2021). “The economisation of climate change: How the G20, the OECD
and the IMF address fossil fuel subsidies and climate finance” Cambridge University
Press, 2021

14. JJ Kirton, E Kokotsis, A Hudson.(2017). “Controlling climate change through G7/8,
G20 and UN leadership” Accountability for effectiveness in global governance, 84-99,
2017

15. C Yao, K Feng, K Hubacek. (2015). Driving forces of CO2 emissions in the G20
countries: an index decomposition analysis from 1971 to 2010. Ecological informatics
26, 93-100, 2015

16. P D’Orazio.(2022). “Mapping the emergence and diffusion of climate-related financial
policies: Evidence from a cluster analysis on G20 countries.” International Economics
169, 135-147, 2022

17. DC Esty.(2017). "Toward a sustainable global economy: An initiative for G20
leadership" Journal of Self-Governance and Management Economics 5 (2), 46-60, 2017



492

Climate Change and the G-20: Opportunities and Challenges - ISBN: 978-93-93248-56-5

Climate Change Effects on Biodiversity and the Role
of G20

Nagma Khan1, Dr. Baby Tabassum2, Asma Hasan1, Dr. Jagriti Madan3

1Research Scholar, Department of Zoology
2Assistant Professor, Department of Zoology

3Associate Professor, Department of Zoology
Toxicology Lab, Govt. Raza P.G. College, Rampur (U.P.) 244901,

According to the nature of the law, whenever any system component has
been modified by any means, modifications are bound to occur in the system. The
long-term weather conditions that are characteristic of the area worldwide are
changing due to global climate change. This tendency cannot be explained by natural
climatic variability alone. By drastically raising the quantities of Gases that trap heat
like nitrous oxide (NO), carbon dioxide, methane, and water vapor in the atmosphere,
human activities, particularly burning fossil fuels like oil and coal, have caused the
globe to warm. The overall decline of biodiversity is a severe challenge to the
ecological system. The basis of an appropriate standard of living for humans is a
healthy natural system and an accepting atmosphere. Several international programs
aim to protect biodiversity, minimize hazardous climate change, and provide everyone
with an acceptable and equitable standard of living. The G20 brings together the
world’s biggest established and rising nations, which represent more than 80% of
global GDP, 75% of international commerce, and 60% of the worldwide population.
Our generation’s most pressing environmental issue is a climate shift. Reducing the
production of carbon dioxide and atmospheric greenhouse gases from the industrial,
energy, and transportation sectors is important by using less fossil fuel and more
environmentally friendly or green energy. The G20’s collective restoration aim will
increase the worldwide effort to preserve trees and forests as existence-based climate
change solutions. The research suggests that deforestation, which leads to global
warming, is an important global problem that puts the drive for sustainable
development at risk.  

INTRODUCTION   

The term “climate change” refers to a change in climatic patterns mostly
brought on by greenhouse gas emissions. The major driver of global warming has
been the release of greenhouse gases, which trap heat in the earth’s atmosphere.
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Natural processes and human activity are the primary origins of these emissions. In
contrast, most human activities focus on producing energy, industry, forestry, and
agricultural land and modification (Yue and Gao, 2018; Fawzy et al., 2020). The
impact of climate change on biodiversity is going to expand in scope and frequency
as CO

2
 levels and temperatures rise and as extreme weather events like heat waves

and storms become more frequent and intense (Soni et al., 2017). The function of
biodiversity in reducing and adjusting to the effects of climate change is crucial. In
order to promote global climate regulation, whole ecosystems, including forests,
absorb carbon (Amend and EiIng, 2010; Carlson et al., 2010). Around the world, it
has been noted that greenhouse gas emissions are endangering biodiversity. The
global surface temperature could rise by 1.8 to 40 C by the end of the 21st century,
and an increase of 1.5 to 2.50 C would endanger 20 to 30% of plant and animal
species worldwide. Climate change may have a negative influence on over 5,000
plant species owing to a lack of adequate habitat (Bates et al. 2008).

The government of climate change state the, Environment, and Forests, India,
a megadiverse country, contribute 7 to 8% of all collected varieties in worldwide
biodiversity, comprising 45000 plant species and 9000 species of mammals while
having just 2.4% of the world’s surface area. It is located at the crossroads of the
Afrotropical, Indo-Malayan, and Palearctic kingdoms, all of which sustain a diverse
range of wildlife (Soni et al., 2017). Having one of the 17 determined megadiverse
states, the country has 10 biogeographic areas and is home to 8.58% of all identified
mammal species worldwide. The corresponding percentages for species of birds are
13.66%, for fish 11.72%, and for amphibians 4.66%. In addition, four of the 34
globally recognized biological hotspots indicate India: Burma, the Western Ghats
(Sri Lanka), and Sunderland (Mo EFCC, 2014). The nation’s biological diversity-
rich regions have been mapped using biogeographic categorization for the
development and preservation of plants (11.8%) and reptiles (7.91%) (Asiatic
Himalaya: ISSN 0974-9411). Biological threats: The difficulties and consequences
for biodiversity are both direct and indirect. The impact of climate change’s
consequences and difficulties is great, and up to one-third of all native species are in
danger of going extinct. Through the destruction and fragmentation of marshes,
woodlands, grassland areas, and other types of vegetation, ecological change,
particularly in some areas of the country’s surroundings are being put under pressure
by the development of agriculture. Both species and the environments in which they
live are also threatened by the expansion of agriculture, which results in the loss of
habitat diversity, the impact of agricultural products on wild animals, and pollution
from agricultural effluent (Fawzy et al. 2020).
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FACTORS CAUSING CLIMATE CHANGE

The combustion of fossil fuels, the degradation of trees, and the domestication
of animals all have an increasing influence on the planet’s climate and temperature.
Substantially raising the level of natural carbon dioxide that has been detected already
in the environment, enhancing the impact of climate change and promoting warming
globally. Global warming mainly caused by human activities is currently rising by
0.2° C per ten years. A 2° C temperature increase above pre-industrial levels is linked
to significant adverse impacts on the environment and human health and welfare,
including a much-increased chance of hazardous and possibly life-threatening shifts
in the global environment. The period between 2011 and 2020 was the hottest on
record, with the global average temperature rising by 1.1° C from pre-industrial
values in 2019.

Greenhouse gas (GHG) emissions are constantly increasing and are believed
to cause climate change that has been brought on by human activities. Carbon dioxide
(76%), and methane (16%) are the most prevalent greenhouse gases. The main source
of CO

2
 is created by human activity. By 2020, its atmosphere concentration had

increased to a level that was 48% greater than earlier times (around 1750) levels. Up
to 2019, 61% of the world’s emissions came from the US, UK, European Union,
Canada, Australia, Japan, and Russia, being the biggest CO

2
 producers. Currently,

China produces the most CO
2
 (27%) followed by the USA (11%) and India (6.6%);

on per capita consumption, India ranks ninth. Due to the period of industrialization,
there were only about 280 ppm of CO

2
 in the atmosphere; as of 2019, that number

has risen to 412 ppm. Currently, the atmosphere’s CO
2
 concentration is the highest it

has been in at least 2 million years.

Deforestation or destruction of forests increases the danger of storms, fast
melting of glacier ice, etc. Flooding is one of the most common natural disasters that
impact South Asian countries. The area has experienced some of the biggest flood
events in the history of humanity during the last 20 years (Schweikert et al., 2014).
Forests comprise around 30% of the Earth’s area and Asia accounts for around 15%
of the world’s forest land area (Percy et al. 2003). Forests impact global climatic
patterns by regulating the water cycle, thermal equilibrium, and air composition
through physical, chemical, and biological processes. The destruction of forest cover
is caused for various purposes such as farming, industrialization, etc.

Temperature rising is also considered an important factor for climate change.
An overall decrease in forest cover would result in a marked rise in temperatures.
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Forest loss and a decreased rate of cooling by evaporation are expected to cause a
rise of roughly 1° C for the area. The warming of the planet is the result of the
mixture of methane, carbon dioxide, and nitrous oxide, which mix with water vapor
to create a transparent layer in the Earth’s atmosphere that traps infrared radiation,
emitted from the planet’s interior, and emits it return to the lithosphere. Methane and
nitrous oxide are 25 and 300 times more effective than CO

2
, respectively. A rise in

air temperature also causes the ocean’s temperature to rise. Some CO
2 
after dissolving

in the seawater and raising the acidity level. Increased pH levels in the ocean and
warming.

Source: United Nations Report

Fig. 1: The graph below shows global temperature anomalies from 1998 to
2019 published by GWPF January 2020.
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BIODIVERSITY DEPRIVATION

The extinction of species is caused by a decrease in variety. (animal and
plant) from a particular geographic region of the world. The Five Threats to
Biodiversity loss are: (1) The steady rise in the number of humans has been having
a detrimental influence on the ecology. by excessive cultivation and development
of woodlands through deterioration. Additionally, a lot of rivers and lakes are buried
in dirt for development purposes. and destroy aquatic habitats. The disappearing of
wildlife is a consequence of environmental loss. (2) Nitrogen and phosphate releases
influence the environment, which causes a loss of species. In the environment of
water, nutrient overloads can promote the growth of algal blooms, which can reduce
oxygen levels and result in the extinction of aquatic organisms. (3) Overusing/
Exploitation of the reduction of heterogeneity is caused by the resources that are
present in the environment. Uncontrolled fishing, wild animal hunting, mining, and
cutting down trees, for instance, can all have a negative effect on the ecology. (4)
Climate change like the impact of increased temperature, deforestation, and global
warming also responsible for habitat and biodiversity loss directly or indirectly. (5)
Invasion of Alien Species: animals, plants, and other organisms that establish
themselves away from their native environment. These individuals’ multiplication
is so quick that it outcompetes native species, leading to their extinction.

Source: Butler 2020

Fig 2: According to Hansen et al 2021’s satellite information study, there is a
reduction in the canopy of trees and primary woodland in Amazon nations.
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 Table 1: The loss of biodiversity over the last few centuries

EFFECTS OF BIODIVERSITY LOSS

 The loss of wildlife results in changes in habitat and damage. placing the
extinction of thousands of creatures at risk, Degradation of environmental species
affects the environment and soil, which are essential for growing food, presenting
a threat to human health and well-being. Crop-damaging pests may originate as a
result of the spread of pests that cause environmental imbalances. If their ecological
systems are harmed, wood and seas’ capacity to consume CO2 is reduced. Numerous
species are at risk of going extinct as a result of habitat modification and damage.
Human development is at risk due to biodiversity loss since these elements are
essential to growing food, soil and water.

Figure 3: Link between climate change and its impacts on loss of biodiversity
and ecosystem.
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 David Cooper, the Deputy Minister and Executive Secretary of the UN
Convention on the Protection of Biological Diversity utilized the event of the IPBES
report appearance to send out an advisory in the course of the COVID-19 crisis. The
depletion of ecosystems has many adverse impacts on not only the surroundings but
on the individual’s finances and health.” As ecosystems deteriorate, the risk of
pandemics in the future rises.”

THE ROLE OF G20 ON CLIMATE CHANGE

The Group of 20 (G20) is a global conference made up of 19 nations
(Argentina, Australia, Brazil, Canada, China, France, Germany, Italy, Japan, the
Republic of Korea, Mexico, Russia, Saudi Arabia, South Africa, Turkey, United
Kingdom, and the United States) plus the European Union (EU). The G20 was
established in 1999 as a platform to talk about international economic, climate change
mitigation, sustainable development, and financial concerns. Regarding all significant
international economic issues, G20 is crucial in forming and enhancing global
governance. For one year, the G20 Presidency guides the G20 agenda and holds the
Summit. The G20 leaders gathered twice a year beginning in 2008 in Washington,
DC, first in London and Pittsburgh in 2009, and then in Toronto and Seoul in 2010.
The G20 summits have only been held once a year since France presided over and
hosted the organization in 2011. The 2016 summit took place in Hangzhou, China;
2017 in Hamburg, Germany; 2018 in Buenos Aires, Argentina; 2019 in Osaka, Japan;
2020 summit was scheduled in Riyadh, Saudi Arabia, but it was held virtually due to
Covid-19; 2021 in Rome, Italy; 2022 in Bali, Indonesia.

Forest conservation is essential to the G20. Based on data from the Food and
Agriculture Organization of the United Nations, eight of the G20 nations have the
top 10 greatest forest areas. The G20 made a commitment in 2021 to stop and prevent
the degradation of biodiversity by 2030. 17 nations of the G20 committed to stop
and prevent the loss of woodlands and advance food security while preserving forests
in the 2021 Glasgow Presidents’ statement on Forests and the Environment. The
concept of “forest” was not particularly used in the most recent G20 announcements,
which were issued in Rome (2021) and Riyadh (2020). In October 2022, the G20
Summit in Indonesia presented a chance to strengthen the group’s commitment to
maximizing the benefits of forests, climate mitigation, and reducing global warming.

To stop forest destruction, the G20 stranded stricter against legal restrictions
and promoted the simplification of laws and practices for using, conserving, and
conserving forests. As an example, Argentina will raise the number of cattle
production to 700,000 in the following ten years despite losing the number of cattle
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production to 700,000 in the following ten years despite having lost 10% of its Gran
Chaco forest area during the previous twenty years. Indonesia has committed to
restoring 600,000 hectares of mangrove forests, South Africa has set a goal of planting
3.6 million hectares of forests and land, and China has plans to cover 30% of its land
with forests by the year 2050. The G20’s collective restoration goal will encourage
people all around the world to use trees and forests as natural climate change solutions.
It will ensure that Native American and local communities help in reducing the scope
of climate change and biodiversity loss. The UN Declaration on the Rights of
Indigenous Peoples, and the International Union for Conservation of Nature’s nature-
based solutions principle all understand their significant role in the management of
biodiversity, such as forests. According to research conducted in Indonesia, NTFPs
(non-timber forest products) may make up as much as 53% of a community’s income
in the area of a forest by raising the market demand for and prices of NTFPs. The
G20 might therefore encourage coordinated actions to raise market demand for NTFPs
and their value chain, while simultaneously establishing systems for sustainable
product extraction to prevent excessive use. This would provide vital help not only
for the protection of natural resources but also for fostering equitable economic
development by lowering differences between urban and rural regions, as well as
abundant growing states.

GLOBAL CLIMATE CHANGE PROTOCOLS

The G20 is a powerful, significant international conference of the world’s
greatest countries, having the capacity to determine the course on major issues
impacting worldwide today. Meetings provide a unique platform and the primary
worldwide stage for exchanging ideas at the highest levels, resulting in suggestions
for potential solutions to the most serious problems, with climate change being one
of the most important at the moment. CO

2
 emissions are a major contributor to

climate change. As a result, controlling or at least lowering emissions is now the
most important element. It is up to policymakers to devise and implement policies
that encourage reduced emissions or a cleaner, greener economy. According to the
conclusions reported in the Intergovernmental Panel on Climate Change (IPCC)
special report, in order to minimize global warming, net CO

2
 emissions would have

to fall by around 45 percent from 2010 levels by 2030, reaching net zero around
2050. In the event of reducing global warming Although it would require significant
and quick reductions in emissions from all economic sectors, 1.5 degrees Celsius is
acceptable. To do this, nations must actively reduce energy demand, lower energy
supply emissions, and aggressively remove CO

2
 from the environment, all while

completely reducing the carbon content of the electrical sector and making renewable
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energy the primary source of energy on Earth by 2050. Delays in reducing emissions
might have negative impacts on the environment.

THE CLIMATE AT THE G20 MEETINGS AND THE ROLE OF INDIA

From December 1, 2022, through November 30, 2023, India will be the G20’s
president.  According to current thinking within the Indian government, prime minister
Modi may highlight at the September G20 summit the LIFE (lifestyle for the
surroundings) concept that he has been promoting at international forums, along
with the work India has done on renewable energy both domestically and abroad
through the International Solar Alliance and through the Coalition for Disaster
Resilient Infrastructure. The annual UNFCCC summit, or COP (Conference of the
Parties), which will be held in the United Arab Emirates at the end of this year for
COP28, will examine how nations have performed in relation to the climate
commitments they made under the 2015 Paris Agreement and the extent to which
they can improve. The Indian government has begun drafting the report it intends to
submit to the UN as part of this procedure known as the worldwide inventory. (GST)
[Fawzy., et al 2020].

In contrast to other newly industrialized nations, where forest cover has either
decreased or remained stagnant, India’s forests cover around 692,027 km or 21.05%
of its topographical area. Over the past ten years, India has increased its forest and
tree cover by about three million hectares. According to the Mo EFCC, 9.08 million
hectares, or around 3% of the country’s total topographical area, are thought to be
covered with trees in India. About 54 National Parks spanning 21,003 km and 373
Sanctuaries covering 22,886,49 km make up a network that covers 1,09,652 km, or
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3.34% of the country’s geographic area in 198 km. The network has been growing
progressively, and as of 2014, there were 690 Protected Areas in total, including 102
National Parks, 527 Wildlife Sanctuaries, 572 Conservation Reserves, and 4
Community Reserves. These protected areas accounted for 5.07% of the country’s
land area. Despite facing a number of threats, such as changes in land use that affect
natural habitats, excessive use of resources from nature, and  climate change, the
country has 106 islands and 23 marine protected areas.

GOALS FOR THE FUTURE

• An objective should be made to restrict global temperature rise to less than 2
degrees Celsius below pre-industrial levels, with the option of reducing this
aim to 1.5 degrees Celsius.

• All signing parties must submit national climate contributions (in the form
of country-wide funds), which must be modified frequently to fulfill the
established long-term goal.

• Developed nations should be required to continue taking the lead in supplying
funding, but for the first time, “other parties” have been encouraged to provide
actively supportive funds.

• It will state that the UN will publish a report (known as a “global stocktaking”)
every five years on the progress made in terms of putting the agreement into
practice, including the impact of climate contributions, global temperature
estimations, etc.

• Set up a brief timetable for the transition of fossil fuel supports along with
powerful climate change commitments (1.5-aligned NDCs and long-term
policies) and support across the G20.

• Take specific actions to address nature and climate across all sectors of the
economy, including eliminating deforestation, preventing extinction,
protecting and restoring oceans, etc.

CONCLUSION

The G20 has always included a climate change focus in its discussions. With
time, it has become an ongoing motif, and people are more conscious of the terrible
effects that inaction might have on all of us. While G20 support and cooperation are
crucial, they shouldn’t be restricted to just the chosen selection of the world’s greatest
economies. They give it to those who are least protected, thus sometimes bearing
the effects of their actions even if they did not cause them, and who cannot afford to
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combat the destruction of the environment. Governments may utilize a variety of
policies and strategies to combat climate change, not only some focused on decreasing
the release of carbon dioxide (CO2). This is not a simple commitment, and we are
still a long way from achieving our objective. Countries cannot accomplish it on
their own. Climate change has far-reaching consequences that touch everyone,
regardless of money, age, or color. As a result, international collaboration is critical.
We must strive for the most ambitious goals, identifying that limiting the increase in
temperature to 1.5 degrees Celsius rather than 2 degrees Celsius has clear and major
advantages that are not only financially but also change-related, ultimately lowering
the risks of storms and droughts, extreme heat, biodiversity loss, and sea level rise.
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INTRODUCTION

In the majestic tapestry of antiquity, where time’s ethereal fabric interweaves
with the echoes of forgotten epochs, Ancient Bharat emerges as a luminous beacon,
casting its iridescent glow upon the annals of history. Within this enchanting realm,
a profound understanding of the intrinsic interdependence between humanity and
the resplendent expanse of nature flourished, birthing a legacy steeped in reverence
for the sanctity of the environment. Through the hallowed corridors of time, the
Bharatiyas, guardians of ancient wisdom, perceived the ethereal beauty and intricate
interconnectedness that pulsated within the realm of nature, embodying the sublime
expression of the divine tapestry. This vision, etched in the depths of their
consciousness, engendered an unwavering commitment to the preservation and
conservation of the natural world—a legacy that reverberates through the corridors
of the present, resounding with the echoes of a bygone era.

In Ancient Bharat, nature was not merely perceived as an ephemeral backdrop
to the human drama, but as a divine manifestation, an embodiment of celestial grace.
The forests, like emerald guardians, stood sentinel, their empyreal canopies breathing
life into the primordial landscape, nurturing countless species that danced in a
symphony of biodiversity. Rivers, veins of liquid vitality, cascaded through the verdant
embrace, bestowing their nourishing elixir upon the land, animating the flora and
fauna that thrived in the terrestrial embrace. Mountains, towering monuments of
stoic grandeur, kissed the heavens with their snowy peaks, bearing witness to the
ebb and flow of civilizations, stoically cradling the fragile ecosystems that flourished
upon their lofty slopes. It was within this cherished milieu that the Bharatiyas
recognized the profound interconnectedness between themselves and the natural
world, forging an indissoluble bond that transcended the boundaries of the tangible
realm.

With their innate wisdom and profound comprehension of the delicate balance
that governed the cosmos, the ancients of Bharat embraced the sacred duty of
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custodianship, embracing the mantle of guardians bestowed upon them by the cosmic
design. In the timeless verses of their sacred texts, the Vedas and Upanishads, they
hymned the praises of nature, extolling the virtues of conservation, and offering
guidance on how to navigate the intricacies of human existence while harmonizing
with the rhythms of the natural world. Rituals and customs, intricately woven into
the fabric of everyday life, served as a poignant reminder of the sanctity of nature,
bridging the divide between the earthly and the celestial realms.

Ancient Bharat stood as a testament to the profound wisdom that can be
gleaned from harmonizing with the rhythms of the natural world. It serves as a
reminder that conservation, far from being a recent concept, has been an intrinsic
part of the human experience since time immemorial. As we venture forth into an
uncertain future, beset by the challenges of environmental degradation and ecological
imbalance, the echoes of ancient Bharat beckon us, inviting us to embrace the legacy
of reverence for nature, and to kindle the flame of conservation that has burned
brightly through the annals of time.

ANCIENT REFERENCES IN VEDIC CULTURE

The antiquated Bharatiya manuscripts, encompassing the Vedas, Upanishads,
Aranyakas, Vedangas, Ramayana, and Mahabharata, unveil a plethora of references
pertaining to environmental preservation and safeguarding. These literary gems
manifest the profound veneration and deference the ancient Bharatiyas held for the
natural realm, coupled with their astute comprehension of the intricate
interdependence between humanity and the environment. Let us embark upon an
exploration of these erudite allusions.

Vedas: The Vedas, the primordial sanctified scriptures of ancient Bharat,
resound with hymns and verses that exalt the paramountcy of environmental
conservation. The Atharva Veda, for instance, extols the significance of safeguarding
verdant forests and meandering rivers, duly acknowledging their role as founts of
vital sustenance. The Rig Veda, in turn, expounds upon the symbiotic relationship
between mortals and the environment, admonishing humans to reside in harmonious
consonance with nature’s symphony.

Upanishads: The Upanishads, philosophical treatises nestled within the Vedic
corpus, delve into the profundities of existence and spiritual contemplation. They
fervent ly advocate the cosmic interconnectedness and the inextricable
interdependence of all sentient beings. The Brihadaranyaka Upanishad, imbued with
profundity, venerates the Earth as the bestower of life’s sustenance, imploring
individuals to ardently shield and preserve it for the collective well-being.
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Aranyakas: The Aranyakas, compendia of sacred texts attributed to reclusive
hermits and ascetics dwelling amidst sylvan realms, evince an awe-inspiring
appreciation for nature and its hallowed conservation. These venerable texts espouse
the vital necessity of ecological equilibrium and harmonious coexistence with all
sentient entities. The Aranyakas, acknowledging the forests as hallowed sanctuaries,
eloquently advocate for their safeguarding.

Vedangas: The Vedangas, auxiliary texts conferring guidance for the
immaculate recitation and profound comprehension of the Vedas, encompass tenets
that enshrine the principles of environmental conservation. Within the Vedangas,
the Kalpa Sutras, renowned for their adherence to meticulous regulations and rituals
encompassing various facets of life, including the preservation of the natural order.
These sacred teachings underscore sustainable practices such as judicious resource
utilization and responsible waste management.

Ramayana: The Ramayana, an epic poetic opus attributed to the sage Valmiki,
reverberates with an ineffable reverence for the natural realm. It meticulously
delineates the resplendence of sylvan domains, meandering rivers, and majestic peaks,
emphasizing the inherent value in their safeguarding and preservation. Lord Rama,
the central figure of the Ramayana, serves as an epitome of profound adoration for
the environment, tenderly cherishing and cherishing it with utmost solicitude.

Mahabharata: The Mahabharata, another ancient epic replete with sagacity,
echoes passages that underscore the indispensability of environmental conservation.
It lucidly elucidates the deleterious repercussions of ecological disharmony,
unambiguously underscoring the exigency of preserving natural resources. The
Bhagavad Gita, a philosophical discourse encapsulated within the Mahabharata’s
hallowed precincts, accentuates the interconnectedness of all living entities and
heralds the clarion call for judicious stewardship of the environment.

Across these resplendent texts, an unwavering motif emerges—nature’s
sanctity and the imperative of responsible environmental stewardship. The ancient
Bharatiyas possessed an innate cognizance that the welfare of humanity is

NATURISM AND PHYSIOLATRY IN VEDIC CULTURE

Naturism and physiolatry epitomize indispensable tenets entrenched in Vedic
culture, embodying profound veneration and adoration for the natural world. These
principles illuminate the perception of divine essence permeating every facet of the
environment. Let us embark on an exploration of these concepts, accompanied by
distinctive exemplifications of naturism and physiolatry in the rich tapestry of Vedic
culture.
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Within the fabric of Vedic culture, naturism reverberates as the veritable
worship of nature. Ancient Bharatiyas beheld the natural realm as an embodiment of
the divine, recognizing the intricate interdependence between humanity and the
environment. Elements, celestial spheres, flora, fauna, and natural forces commanded
devout reverence as sanctified entities deserving of utmost deference and veneration.
Herein lie glimpses of naturism’s manifestations in Vedic culture:

Solar Adoration (Surya): The venerable Vedic texts teem with reverential
hymns extolling the Sun, effusive in their praise of its life-bestowing vigour and
indispensable role in sustaining earthly existence. The Rig Veda, for instance, harbors
the resplendent Gayatri Mantra, a potent invocation to the solar deity, beseeching
enlightenment and spiritual awakening. The practice of Surya Namaskar (Sun
Salutation) in contemporary yogic traditions attests to the unwavering veneration
bestowed upon the Sun in the annals of Vedic culture.

River Reverence: Vedic scriptures beseech homage to rivers as hallowed
conduits of purity and fecundity. The River Saraswati, holding profound eminence
within Vedic literature, receives copious accolades for its life-sustaining attributes.
The River Ganga, hailed as the celestial river, beckons pilgrims by the millions to its
banks, seeking purification and spiritual ascension.

Arboreal Worship: Trees, emblematic of longevity, wisdom, and spiritual
growth, occupy an indispensable role in Vedic ethos. The Peepal tree (Ficus religiosa)
and the Banyan tree (Ficus benghalensis) stand forth as paragons of sacred import,
considered divine abodes and objects of veneration during specific festivities. The
preservation of trees and environmental conservation continue to form an indelible
part of Vedic customs and ecological endeavors.

Mountain Adulation: Mountains, perceived as celestial abodes of gods and
goddesses, inspire reverence in Vedic culture. Mount Kailash, the hallowed peak
nestled in the Himalayas, assumes an exalted stature as the divine dwelling of Lord
Shiva. The Vedic texts luxuriate in the grandeur and spiritual profundity inherent in
mountains, elucidating their sanctified communion with the divine.

Conversely, physiolatry encapsulates the worship of divine forces and cosmic
energies within the recesses of one’s being. It signifies the cognizance that the divine
essence permeates every individual and that the path to spiritual enlightenment lies
in self-realization. Herein lie glimpses of physiolatry’s manifestations in Vedic culture:

The Atman Concept: Vedic scriptures expound upon the existence of Atman,
the eternal and divine essence dwelling within each individual. The Brihadaranyaka
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Upanishad, for instance, delves into the profound nature of Atman, illuminating the
paradigm of self-realization and the pursuit of inner divinity.

Meditation and Yoga: Vedic culture accords paramount significance to
meditation and yoga as conduits for self-discovery and realization. Through these
practices, individuals aspire to forge a connection with their higher selves,
experiencing the unity that transpires in communion with the divine.

Mantra Recitation: Mantras, sacred sounds or vibrations imbued with spiritual

IDEAS OF CONSERVATION OF NATURE IN SANSKRIT TEXTS

Certainly! Herein lie the Sanskrit scriptures, verses, and aphorisms, intricately
intertwined with the tapestry of environmental preservation and the profound
significance of nature’s essence. Pray, allow me to present them, replete with their
profound import and references in Devanagari script:

Sanskrit Verse: 
(Reference: Manusmriti 3.56)

Meaning: “Where feminine divinity is venerated, celestial entities rejoice; in
lands where such homage is amiss, all endeavors come to naught.”

Sanskrit Verse:  (Reference: Atharva Veda 12.1.33)

Meaning: “One who safeguards the arboreal realm is, in turn, enfolded under
their benevolent shelter.”

Sanskrit Quote: 
(Reference: Brihadaranyaka Upanishad 1.4.14)

Meaning: “May unbounded bliss pervade all; may afflictions find no abode;
may the splendorous unfold before all eyes, with sorrow’s burden befalling none.”

Sanskrit Quote: (Reference: Shatapatha Brahmana
6.1.3.9)

Meaning: “As within, so without—the microcosm mirrors the macrocosm.”

Sanskrit Verse:  (Reference: Maha Upanishad 6.71)

Meaning: “The terrestrial abode, in its entirety, manifests as one indivisible
kinship.”



508

Climate Change and the G-20: Opportunities and Challenges - ISBN: 978-93-93248-56-5

Sanskrit Quote: (Reference: Mahabharata, Udyoga Parva
42.11)

Meaning: “Discerning the demarcation between nature’s realm and that of
humanity.

Translation:

“May there be no poison in plants and herbs.

May the cosmic forces protect us.”

 (12.1.1) It says that the Earth is upheld, is sustained by Truth
(Satya), Eternal law or Order or Righteousness (Ritam), Consecration or Initiation
(Deeksha), Devotion (Brahma) and Sacrifice (Yajna). Earth is not a “jada” or non-
living entity. She is a living mother, a force that is sustained by Truth, Order, Austerity,
Devotion and Sacrifice. Hence, it is these attitudes that a human is expected to
implement in his life.

(MsP, 59.1) The Padmapurana warns: “A person who is engaged in killing creatures,
polluting wells, and ponds and tanks, and destroying gardens, certainly goes to
hell.”(Padmapurana, Bhoomikhanda 96.7-8).

These sacred verses and timeless dictums, sourced from the wellspring of
ancient Bharatiya wisdom, encapsulate the utmost significance of environmental
stewardship, the intricate interdependence of all sentient beings, and the exaltation
of nature’s sanctity. They beseech us to cultivate an abiding reverence and unswerving
regard for our natural surroundings, fostering a harmonious communion with the
environment, a legacy to be cherished by generations both present and yet to come.

Nature has always held a sacred place in ancient Indian philosophy, where
reverence for the environment and its preservation were deeply ingrained. These 50
Sanskrit verses, with their profound meanings and contexts, highlight the significance
of nature conservation and sustainable living in ancient India.

The Divine Essence of Nature:
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Om Prithivyai Namah. (Salutations to the Earth.)

Context: The verse acknowledges the Earth as a divine entity deserving respect
and reverence.

The Harmony of Elements:

Vayuh prano dyauh shariram. (The wind is the life force; the heavens, the body.)

Context: This verse from the Brihadaranyaka Upanishad signifies the
interconnectedness of the elements and their vital role in sustaining life.

Nature as a Nurturing Mother:

Matarah sarvabhutanaam dayaa daantee cha sarvadaa. (Mothers are
compassionate and benevolent to all beings.)

Context: This verse highlights the nurturing qualities of mothers and
emphasizes extending the same compassion to all living beings.

The Sacredness of Water:

Jalam shuddham Vishnupatheyaam. (Water is pure and sacred.)

   Context: Water is considered sacred and holds immense importance in
religious ceremonies and daily life.

Apam napatsuto raja vijnaanam brahmachakshushaa. (The king, born of
waters, perceives through divine knowledge.)

Context: This verse from the Rig Veda emphasizes the connection between
water, knowledge, and spiritual enlightenment.

The Earth as a Divine Entity:

Yathaa prithivee shayyaa santi, naktaA cha divi chaantarikshe. (Just as the
Earth serves as a bed, so does the night, the heavens, and the space.)
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   Context: This verse portrays the Earth as a divine resting place, highlighting
its importance in the cosmic order.

Prithivee rakshitree dharmasya. (The Earth is the protector of righteousness.)

Context: This verse underscores the Earth’s role in upholding righteousness
and maintaining moral balance in the world.

The Role of Humans in Nature Conservation:

Prithivyam samudraam saritah stanayitnuh. (May the rivers nourish the Earth
like mothers.)

Context: This verse from the Atharva Veda emphasizes the vital role of rivers
in nurturing and sustaining the Earth.

Yatranariyastu pujyante, ramante tatra devatah; Yatraitastu na pujyante,
sarvastatraphalah kriyah. (Where women are honored, divinity blossoms; where they
are dishonored, all actions bear no fruit.)

Context: This verse from Manusmriti highlights the importance of honoring
and respecting women, who are seen as embodiments of divine energy.

Abhi tva sharmanyavatee suvaanee yuvamstarhi no vah payah supatnisu.
(May you, O Rivers, be gentle and benevolent towards us like loving wives.)

Context: This verse from the Rig Veda invokes the rivers to exhibit qualities
of kindness and nourishment, akin to loving and caring wives.

Tat tvam vishvasya bhuvanasya goptre vishvasya bhuvanasya soopratiikam.
(You, O Earth, are the protector and sustainer of the universe, the support of all that
exists.)

Context: This verse from the Rig Veda recognizes the Earth as the guardian
and sustainer of the entire universe.
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Sarvabhutaani sambhavanti yo’sau naiva dveshti kim chana. (One who does
not despise any living being.)

Context: This verse from the Bhagavad Gita encourages compassion and
non-hatred towards all living beings, emphasizing the value of harmonious
coexistence.

Paritraanaaya saadhunaam vinaashaaya cha dushkritam. (ForApologies for
the confusion. Here’s the continuation of the response:

The Role of Humans in Nature Conservation:

Paritraanaaya saadhunaam vinaashaaya cha dushkritam. (For the protection
of the righteous and the destruction of the wicked.)

Context: This verse from the Bhagavad Gita emphasizes the need to protect
and preserve the virtuous while deterring and eliminating harmful elements.

Aapo vai shvatsaram yonim. (Waters are the eternal source of life.)

Context: This verse from the Atharva Veda acknowledges the vital role of
water as the source of life and sustenance.

Prithiveem tvayaa dhartree sarvabhutaani dhaaritah. (You, O Earth, are the
sustainer of all beings.)

Context: This verse from the Atharva Veda recognizes the Earth as the
nurturing force that sustains all living beings.

These ancient Sanskrit verses provide profound insights into the reverence
for nature and the significance of conservation in ancient Indian culture. They reflect
a deep understanding of the interconnectedness between humans and the natural
world, emphasizing the responsibility to protect and preserve the environment for
the well-being of all. By incorporating these timeless teachings into our modern
lives, we can cultivate a deeper sense of environmental consciousness and contribute
to the sustainable future of our planet.
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UTILITY OF ANCIENT BHARATIYA PRACTICES IN MODERN WORLD

Ancient Vedic culture offers profound insights into how rituals, customs,
values, and practices can be leveraged to teach and practice nature conservation in
the modern world. By delving into the depths of these timeless traditions, we can
unearth a treasure trove of wisdom that can guide our approach to environmental
stewardship. Here are some precise and detailed ways in which the ancient Vedic
heritage can be utilized:

1. Rites and Ceremonies: The elaborate tapestry of Vedic rituals and
ceremonies, intricately woven with the fabric of nature, presents an exquisite
opportunity to rekindle our reverence for the natural world. By reintegrating these
sacred rites into our contemporary practices, we can evoke a sense of profound
gratitude and veneration towards nature’s bounties. Engaging in rituals that honor
and safeguard the sanctity of trees, rivers, and other natural elements enables us to
forge a deeper connection with the environment, thus instilling a profound
appreciation for its preservation.

2. Environmental Ethics: Vedic culture, deeply rooted in a moral compass,
imparts ethical guidelines that resonate with the core principles of nature conservation.
The ethos of non-violence (ahimsa) and compassion (karuna), originally espoused
to safeguard sentient beings, can be expanded to encompass our entire ecological
tapestry. By promoting these values, we can foster responsible and sustainable
practices in our daily lives, embracing a plant-based diet, advocating waste reduction,
and adopting a mindful approach to consumption.

3. Traditional Knowledge: Within the annals of Vedic literature lie invaluable
pearls of ecological wisdom and sagacious insights into the art of sustainable living.
Delving into these ancient texts enables us to unearth practical solutions to modern
environmental challenges. The time-honored techniques of organic farming, astute
water management, and the efficacious realm of herbal medicine, as elucidated in
these timeless texts, can be adroitly adapted and implemented to propagate sustainable
agricultural practices and holistic healthcare systems.

4. Nature-inspired Lifestyle: Vedic culture extols a lifestyle intricately
intertwined with the natural world, harmonizing our existence with the ebb and flow
of nature’s rhythms. Embracing the concept of simple living and high thinking, we
liberate ourselves from the shackles of materialistic pursuits, seeking fulfillment in
the realms of spirituality and intellectual exploration. By embracing a minimalist
and eco-centric lifestyle, we effectively reduce our ecological footprint and forge an
intimate bond with nature, honoring its intrinsic value.
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5. Education and Awareness: Infusing the tenets of Vedic teachings and
principles into the tapestry of educational curricula plays a pivotal role in cultivating
environmental awareness. By instilling in young minds a profound understanding of
the interdependence of all life forms, the imperativeness of biodiversity, and the dire
repercussions of environmental degradation, we sow the seeds of responsibility and
stewardship towards the natural world. Nurturing an eco-conscious generation ensures
the perpetuation of sustainable practices and paves the way for a brighter future.

6. Community Participation: The foundations of Vedic traditions were
steeped in a profound sense of community and collective responsibility. Resurrecting
the essence of these traditions through community-based conservation initiatives
strengthens social bonds and engenders a shared commitment to safeguarding natural
resources. Galvanizing communities to engage in collective tree-planting endeavors,
mobilizing clean-up campaigns, and embarking on nature conservation projects
fosters a tangible sense of environmental consciousness, nurturing a sense of
belonging and unified action.

7. Modern Technology Integration: While honoring the sanctity of ancient
traditions, it is incumbent upon us to embrace the realm of modern technologies and
scientific advancements. By synergistically blending traditional wisdom with cutting-
edge tools such as renewable energy systems, innovative waste management
techniques, and sustainable infrastructure, we unlock unprecedented potential in
our conservation endeavors. This harmonious amalgamation empowers us to
maximize our impact and propel nature conservation into the realm of the 21st century.

In conclusion, the ancient rituals, customs, values, and practices of Vedic
culture provide a rich tapestry from which we can draw inspiration and guidance for
nature conservation in today’s world. By incorporating these time-honored traditions
into our lives, we can foster a deep connection with the environment, embrace ethical
principles, tap into traditional knowledge, adopt nature-inspired lifestyles, promote
education and awareness, encourage community participation, and integrate modern
technologies. The amalgamation of ancient wisdom and contemporary approaches
creates a powerful synergy that can catalyze a global movement towards sustainable
living and the preservation of our precious natural heritage. As we tread the path laid
by our Vedic ancestors, we honor their legacy while paving the way for a harmonious
coexistence between humanity and nature in the present and for generations to come.

VIEWS OF INTELLECTUALS

In the vast tapestry of human wisdom, guided by the brilliance of great minds,
the luminaries of intellect have found solace and inspiration. Albert Einstein, the
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renowned physicist, once affirmed that the ideals illuminating his path were kindness,
beauty, and truth. These sacred beacons, akin to the trinity of nature, art, and
knowledge, served as the very muse that ignited the ancient philosophies of Bharat.
Within the embrace of lush woodlands, Henry David Thoreau, the sagacious American
philosopher and naturalist, recognized the profound bond between humanity and the
natural world, instilling a profound reverence and appreciation for the environment
within the heart of ancient Bharat’s culture. Carrying forth this profound
understanding, Carl Sagan, the astrophysicist and science communicator, lauded the
philosophy of interconnectedness embedded in ancient Bharat, illuminating our place
in the cosmos and emphasizing the delicate equilibrium we must preserve with our
planet. Echoing this sentiment, Ralph Waldo Emerson, the eloquent American essayist
and philosopher, extolled the ancient sages of Bharat for their wisdom, which
transcended the confines of mere books. Their profound comprehension of nature’s
laws and their recognition of the imperative to harmonize oneself with the rhythms
and forces of the natural world epitomized true enlightenment. Nikola Tesla, the
visionary inventor and electrical engineer, marveled at the scientific culture of ancient
Bharat, a culture that reverberated with a profound understanding of the energetic
principles governing the universe. Their awe-inspiring knowledge of natural forces
and their seamless integration with these forces served as a testament to the
magnificence of India’s physiolatry and naturist heritage.

CONCLUSION

Notwithstanding the profound reverence for nature that permeated ancient
Bharat, it is regrettable to acknowledge that the environment did not always receive
the adoration and safeguarding it so justly merited. As the wheels of civilization
turned, the Bharatiyas succumbed to the insidious allure of rapacious exploitation,
pillaging the bountiful resources bestowed upon them by Mother Earth. Verdant
forests, brimming with arboreal majesty, were remorselessly felled to satiate the
insatiable appetite for timber and to yield fertile tracts of land for agricultural pursuits.
The once-pure rivers, like arteries pulsating with life-sustaining essence, became
cesspools of contamination, their crystalline purity muddied by the callousness of
human indulgence. And alas, the creatures that roamed the wild, manifestations of
nature’s own handiwork, found themselves ensnared in the merciless jaws of
extinction, hunted relentlessly for naught but transient gain. The consequences of
this ecological indifference reverberated through the annals of time, etching their
scars upon the land: soil erosion gnawing away at the very fabric of fertility, arid
desertification engulfing once-lush landscapes, and the anguished cry of parched
throats, bereft of the life-giving elixir, echoing through the ravaged realms of water
scarcity.
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In summation, the magnitude of the environment’s significance in ancient
Bharat is an indelible truth that cannot be overstated. It served as the linchpin,
intricately weaving its essence through the tapestry of existence, permeating every
facet of religion, philosophy, art, and literature. The Bharatiyas, with their innate
wisdom, espoused an awe-inspired perception of the environment as an embodiment
of the divine, an ethereal symphony resonating with celestial harmonies. In their
pursuit of harmonious coexistence, they harnessed the quintessence of ingenuity to
craft sophisticated systems of water management and irrigation, deftly orchestrating
the symphony of life-giving sustenance. The resources bestowed upon them by the
majestic forests were judiciously employed, a testament to their sagacity and foresight.
However, the veil of environmental disregard shrouded this celestial vision, casting
a pall of desolation upon the land. The repercussions of this ecological myopia
manifested as scars etched upon the land, eroding the very foundations of fertility,
engendering the encroachment of arid desolation, and sowing the seeds of dire water
scarcity. These poignant lessons from the annals of ancient Bharat, like sacred sutras
inscribed upon the scroll of time, serve as an indelible reminder of the imperativeness
of reverence and preservation, lest the heritage of generations yet unborn be consigned
to the abyss of oblivion.
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Humanity has been facing climate change since the beginning of its very
existence. However, it has been only in the past century that we started to observe
significant negative effect of our actions on the climate and environment. Healthy
climate is an integral part of our survival and should be our main concern. Climate
change agenda has been included in the G20 from the very beginning. It has become
an overarching theme over time, as the calls for action are stronger and the general
public is more aware of the dire consequences of non-action could have on all of us.
Cooperation and support among the G20 is important, but should not be limited
only to this selected group of the world’s largest economies. In fact, because of their
status, they have a responsibility towards the most vulnerable ones who cannot afford
to fight the degradation of environment and often face the consequences they did
not cause.

In Washington 2008, the G20 members expressed their concern over climate
change for the first time. Following year, the topic got more exposure during the
2009 London, UK Summit, where leaders reaffirmed their commitment to address
the threat of irreversible climate change, based on the principle of common but
differentiated responsibilities. Leaders committed to make a transition towards clean,
innovative, low carbon technologies and infrastructure. G20 Summit in Toronto,
Canada in 2010 reconfirmed the commitment to green recovery and sustainable
global growth. Main focus of the 2011 Summit in Cannes, France was on promoting
low-carbon development strategies in order to optimize the potential for inclusive
green growth and to ensure sustainable development. G20 members agreed to phase
out inefficient fossil fuel subsidies over the medium-term, while providing targeted
support for the poorest. The effects of climate change do not stop at the borders, but
affect everyone regardless of wealth, age or race. Therefore, international cooperation
is the key. One of the most significant initiatives in efforts to fight climate change
has been the Paris Agreement that was adopted in December 2015. We have to strive
for the most ambitious targets, knowing that limiting global warming to 1.5 degrees
Celsius compared to 2 degrees Celsius has clear and considerable benefits which are
not only economic, but also help significantly reduce risks of water scarcity, ill-
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health, food insecurity, flood and drought, extreme heat, tropical cyclones, biodiversity
loss, and sea level rise.

China hosted the 2016 Summit in Hangzhou, China with high expectations
and strong backing of the climate change topic by President Xi Jinping. Unfortunately,
the expectations did not materialize, and the final communique gave mostly
assurances of ongoing activities. G20 members reaffirmed their ongoing commitment
from Petersburg to phase out over the medium-term inefficient fossil fuel subsidies
that encourage wasteful consumption. Summit in Hamburg, Germany (2017) served
as the high-level platform for calls supporting a fast, full implementation of the
Paris Agreement, and securing signatures and ratification in countries that have not
yet done so. The Agreement became an effective international law shortly after, in
November 2016. Overall, however, the Summit did not bring expected results and
pointed to the new geopolitical reality – the “clash” of ideas. G20 Summit in Buenos
Aires, Argentina, 2018 and 2019 in Osaka, Japan, all members also agreed to create
the G20 Implementation Framework for Actions on Marine Plastic Litter - an
international framework created to help reduce plastic pollution in the ocean. G20
members would voluntarily report data, share solutions, adopt a life-cycle approach
and start implementation in accordance with their national policies, approaches, and
circumstances. Overarching theme of the Saudi Arabia G20 Presidency (2020) is to
look for solutions that address present pressing challenges of climate and natural
disaster threats that are facing everyone. Due to their global reach, there is an inherent
need to cooperate in the name of global public interest. Work in the area of climate
will be focused towards “safeguarding the planet by fostering collective efforts to
protect our global commons. The 2021 G20 Rome summit was the sixteenth meeting
of the Group of Twenty (G20), which was held in Rome, the capital city of Italy, on
30–31 October 2021.It was focused on three broad, interconnected pillars of action:
People, Planet, Prosperity. At the summit, the G20 leaders agreed to keep the goal of
limiting global warming to 1.5 degrees compared to pre-industrial levels within
reach and accelerate their actions towards achieving global net zero greenhouse gas
emissions or carbon neutrality by or around mid-century. Role of innovation and
technologies in helping to control climate change was also highlighted and put to
the forefront.

December 1st, 2022 was a momentous day as India assumed the presidency
(from 1 December 2022 to 30 November 2023) of the 18th G20 forum, taking over
from Indonesia with the theme of Vasudhaiva Kutumbakam (One Earth, One Family,
One Future). A significant moral compass, as the very idea of a planetary family,
invokes values of seeing humans as natural custodians of ecological resources and
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biodiversity, encouraging a critical engagement with indigenous knowledge and
wisdom and investing Nature with rights, which are held by the communities who
have done least damage to Mother Earth. Speaking on December 10, 2022, on the
occasion of Human Rights Day, Smt. Droupadi Murmu, President of India, noted
that “Just as the concept of Human Rights exhorts the society to consider every
human being as no different from us, we should treat the whole living world and its
habitat with respect. We must learn to treat Nature with dignity”. Going further, the
Indian President spoke of the right of rivers, invoking the rights of “mother nature
indirectly”. This Presidency is the first opportunity for India to showcase its leadership
potential as it will be the most high-profile international event ever hosted by India.
On that occasion, Prime Minister Narendra Modi authored an article in which he
outlined India’s vision for the G20 presidency and pitched for hope, healing, harmony
to deal with pressing global challenges. India’s G20 priorities include a “Green
Development Pact” with a roadmap of actions over the next decade to tackle climate
change and international cooperation on data for development, external affairs
minister S. Jaishankar said on 14 January,2023. “The actions will include investments
in sustainable lifestyles, leveraging green hydrogen for climate action, and accelerating
progress on the Sustainable Development Goals (SDGs)”, he said.

The G20 nations represent 99% of historical CO2 emissions from 1850-
2013. The German watch Global Climate Risk Index lists two G20 members (Japan
and India) as among the worst affected nations by the onslaught of climate change.
Thus, India is standing at a critical juncture to harness its potential in leadership to
advocate not only the voice of the global south but also to provide a platform for
vulnerable economies on transnational issues like climate change.  There are many
policies and measures for governments to use in fighting the climate change and
they are not limited only to efforts to decrease CO2 emissions. By sharing its
experiences with other G20 countries, India can help other economies adopt similar
policies that can spur growth and development. Another way India can contribute to
global economic growth is through its engagement with other G20 countries on
issues related to international trade.
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The possible implications of climate change on energy and agricultural
systems around the world are a major issue, although the topic is only briefly addressed
in global assessments such as those released by the Intergovernmental Panel on
Climate Change. In this chapter, we examine the potential effects of climate change
along the terrestrial farming, energy, and financial value chains. Although assessing
the overall impact of climate change on the agriculture industry and human beings is
beyond our current understanding, there is a strong indication that impacts will occur
throughout the entire supply chain, from farm output to manufacturing activities,
transportation, storage, retailing, and consumption by people. The energy industry
also significantly contributes to climate change by releasing the majority of
greenhouse gases into the environment. These gases accumulate in the atmosphere
and warm the climate, causing numerous additional changes all throughout the
world—in the earth’s atmosphere, on land, and in the water bodies. Risks associated
with climate change are highly specific to the situation but are expected to be higher
in already hot environments with limited socioeconomic and institutional assets for
adaptation mechanisms. There are still many unknowns about the future of climate
change in the G20 countries, as well as the vulnerability and retaliation of
interconnected humans and ecosystems to modifications to the climate over time.
As an outcome, choices regarding adaptation will have to take into account an
extensive variety of potential futures contracts, including those with low probability
but broad implications.

INTRODUCTION

Climate change has been a problem for humanity since the dawn of time.
However, we have only recently started to recognize the huge influence that our
habits are having on both the environment and the climate. Our primary focus should
be on sustaining a pleasant environment because it is critical to our survival. To
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effectively combat global warming, it is crucial to promote international collaboration
and develop worldwide solutions. The G20 is a powerful and dominant international
council composed of the the most powerful economies  in the world and has the
potential to shape the direction of major global issues. Through its meetings, the
G20 provides a unique platform for high-level exchanges of ideas that result in
proposals for probable solutions to pressing concerns, including global warming,
which is currently one of the most critical issues. With G20 nations accounting for
approximately 85 percent of world’s GDP, 75 percent of global trade, 80 percent of
worldwide carbon dioxide emissions, and 70 percent of manufacturing of plastic,
plus two-thirds of the global population more than fifty percent of the world’s poor,
agreements made by these members on climate, environment, or power have an
immense effect on everyone and can inspire non-G20 countries.

Fig.1. Schematic representation of climate change and its primary contents

Climate change describes alterations to the environment that go beyond the
norm and are brought on by both natural and man-made variables, such as the
concentration of greenhouse gases and aerosols in the atmosphere and variations in
the earth’s orbit, volcanic activity, and crustal movements. A megatrend that will
bring about large worldwide changes in the future is climate change, often known as
global warming, which is the term used to describe the average rise in global
temperature. In its fourth assessment of climate change, the UN Intergovernmental
Panel on Climate Change (IPCC) provided substantial scientific data about its
impacts, and that evidence has since gained widespread acceptance. Additionally, as
a result of the ongoing rise in emissions of greenhouse gases and the modifications
to the climate system as well, people are becoming more conscious of the fact that
global warming cannot be stopped. Crop output is impacted by changes in the climate.
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There are numerous studies that take into account the type and volume of production
changes for specific crops, locations, and scenarios (IPCC, 2007).

Climate change has an impact on all individuals, regardless of their
background, but those who are the most vulnerable tend to face the most severe
consequences. It has significant impacts on agriculture, energy, and finance.
Agriculture relies heavily on predictable weather patterns, which can lead to food
insecurity, price volatility, and reduced incomes for farmers. Energy systems can
also be affected, resulting in energy shortages, higher prices, and reduced reliability.
Climate change can also pose significant risks to the financial sector, such as physical
damage to infrastructure, reduced value of assets, and increased insurance costs. It
may also lead to a decline in economic activity, especially in the agriculture and
energy sectors, which could negatively impact financial stability. The concept of
impact is primarily used to describe the adverse effects of extreme weather, climate
events, and changes in climate on systems that are both natural and human-made.

Figure 2:- The interaction of the physical climate system exposure (source –
IPCC, 2014)

1. Climate Change and Agriculture: Impacts and Challenges

Modern agriculture around the world is seriously concerned about climate
change. Water and feed resources, as well as animal health and production, are
impacted by global warming and related alterations in mean temperature variables
and climate variability. The processing, storing, moving, selling, and consuming of
agricultural goods are all impacted by climate change.



526

Climate Change and the G-20: Opportunities and Challenges - ISBN: 978-93-93248-56-5

The agricultural industry is a major contributor to greenhouse gas emissions,
which are the root cause of the greenhouse effect and subsequent climate change.
Despite this, the effects of climate change on agricultural production are increasingly
widespread, posing a significant threat to food security in the future. The impacts of
climate change on crop production are categorized as primary and secondary. The
primary effects result from alterations in the atmosphere’s composition due to the
increase in greenhouse gases, which lead to changes in crop growth response, energy,
and moisture balance in farming. The secondary effects are a result of changes in
agricultural climate resources impacted by the primary effects, including changes in
suitable cultivation areas and physical and chemical changes in agricultural soil.
(Na, Young-Eun, et al., 2007).

1A- Changes in Agricultural Productivity 

Various regions may experience better or worse crop-growing conditions
due to climate change. For instance, growing seasons are getting longer in practically
every state as a result of changes in temperature, precipitation, and frost-free days
(Gowda, P., et al., 2018). Both positive and negative effects on food production
might result from a prolonged growing season. Wildfire danger may rise as a result
of climate change. Farmlands, meadows, and rangelands are seriously at risk from
wildfires. Changes in temperature and precipitation will also probably increase the
frequency and variety of insects, weeds, and illnesses. This might make weed and
pest control more important (Ziska,L., et al., 2016). Most crops require pollination
to survive.

When plants blossom and pollinators like bees and butterflies emerge, it can
vary depending on the temperature and precipitation patterns. Pollination may decline
if there are timing discrepancies between plant flowering and pollinator emergence
(Walsh, M.K., et al., 2020).

1B- Impacts on Water and Soil Resources

Heavy precipitation is predicted to occur more frequently as a result of changes
in the climate, which could be detrimental to crops due to soil erosion and nutrient
depletion (Anaya-Morga, L. 2021). Increased agricultural waste water entering lakes,
streams, and oceans is another effect of heavy rainfall (Zamuda, C. et al., 2018). Water
quality may be harmed by this runoff.

Extreme weather phenomena, such as floods and severe rain, are occurring
more frequently and with greater intensity, which can cause soil erosion, which can
lead to the loss of fertile topsoil and reduce the productivity of agricultural lands.
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Soil erosion can also have a significant impact on water quality by causing
sedimentation, which can affect the availability of water resources and cause
environmental damage. Overall, climate change poses significant challenges for soil
conservation and sustainable land management, and effective adaptation measures
will be necessary to maintain soil resources and food security in the future.

2. Adaptation and Mitigation Strategies for Climate Change in Agriculture

A global climate system’s energy balance being thrown off balance as a result
of an increase in greenhouse gases and aerosols in the environment, changes in the
landscape, and solar radiation is responsible for climate change. Scientific analyses
suggest that human activities have likely caused global warming. To address the
challenges and risks of climate change, especially global warming, the agricultural
sector can consider mitigation methods that reduce greenhouse gas emissions and
absorption or adaptation methods that accept the inevitability of global warming,
recognize its impacts, and minimize potential damages.

There are various methods we may use to mitigate the effects of climate
change on agriculture, including the following:

2A-To adapt climate-smart farming practices  to address production challenges
caused by the climate, farmers can grow cover crops and use climate forecasting
technologies.

2B- Reducing runoff is a crucial strategy to overcome the challenges posed
by climate change, as it helps to mitigate the risks of soil erosion, water pollution,
and water scarcity by increasing the infiltration of water into the soil, promoting
healthy vegetation cover, and conserving water resources for future use.

2C- Boosting crop resistance in response to climate change is a critical
approach to ensuring food security by developing crops that can adapt to extreme
weather events, pests, and diseases, as well as by promoting sustainable agricultural
practices that enhance soil health, water management, and biodiversity.

2D- Livestock producers can mitigate the impact of climate change by
recovering methane, a potent greenhouse gas, from biogas created when manure
decomposes, which can be used as a renewable energy source, reducing the
dependence on fossil fuels, and reducing emissions of methane, which is a much
more potent greenhouse gas than carbon dioxide.

3. Climate change and energy : Impacts and Challenges

A wide variety of climate change effects could have an impact on our energy
system. These include increased temperatures and heat waves, extreme cold and
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snowfall, prolonged dry spells, heaving downpours, rising sea levels, hurricanes,
and wildfires. Even though these effects vary from one region to another, they will
still have an impact everywhere in the nation ( Zamuda, C. et al., 2018). Additionally,
changes in one area or part of the energy system can have an impact on other areas or
parts of the system.

The energy sector is closely linked to and reliant on other sectors of the
economy, including transportation and water resources, and therefore climate-related
impacts on these sectors can have repercussions on the energy system. To address
these challenges, various stakeholders, such as businesses and governments, are
taking several steps to increase the energy system’s resilience to climate change. For
instance, many states are investing in safeguarding and upgrading their energy
infrastructure against extreme weather. Private-public partnerships are being
established to share information and expertise, while companies and researchers are
working on developing and deploying renewable and innovative technologies such
as wind and solar power to reduce greenhouse gas emissions and air pollution. These
actions not only help to address the vulnerabilities of the energy system but also
contribute to mitigating the impacts of climate change.

3A- Disruptions to Energy Supply

In all parts of the world, the energy supply is seriously threatened by extreme
weather and natural calamities. Hurricanes and sea level rise increase the risk of
flooding, harming energy installations. The risk of flooding  infrastructure is
anticipated to increase with more frequent and heavy precipitation events. Thawing
permafrost can cause the ground to sink in some areas, jeopardizing fuel pipelines
and other energy infrastructure (Zamuda, C. et al., 2018).

In general, the temperature of the climate is rising and the atmosphere’s ability
to retain moisture is increasing, which can result in prolonged periods of low rainfall.
This warming and variable precipitation patterns can also cause a reduction in snow
accumulation, alterations in the timing of snowmelt, and prolonged dry spells , all of
which have an impact on the availability of water resources required for energy
systems.

3B- Disruptions in the Transmission of Electricity

The changing climate poses a threat to the infrastructure that supplies power
to our homes and businesses. Extreme weather events such as snow, ice, wind, and
wildfires can damage transmission lines and towers, while flooding can impact
underground powerlines, pipelines, and storage facilities. In coastal areas, storm
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surges can destroy petroleum storage tanks and disrupt transportation networks. Hot
temperatures, particularly during the summer months, can also affect power
transmission by decreasing the carrying capacity of transmission lines. Wildfires,
which are more likely to occur in the Southwest during the summer, can cause
transmission towers and powerlines to be damaged, which can interrupt energy
networks. Additionally, wildfires can be sparked by defective or downed powerlines
striking trees, leading some utilities to shut down powerlines during high wind
forecasts to minimize the risk.

3C- Pressure on the Energy System

All G20 nations are experiencing rising temperatures. People are anticipated
to require more energy, primarily electricity, for cooling as the environment heats.
Additionally, there will be a greater likelihood of blackouts and other power outages
due to the higher demand.

People should use less energy to heat their homes during the winter as a
result of the changing climate. However, it is anticipated that the potential decrease
in energy use brought on by fewer heating requirements will be outweighed by
increased summer cooling demands (Zamuda, C. et al., 2018).

4. Increased Air Pollution and Climate Change

The energy sector is a significant contributor to both increased air pollution
and climate change. The combustion of coal and other fossil fuels and oil releases
pollutants into the atmosphere, contributing to poor air quality and negative health
outcomes. Additionally, the greenhouse gases released from the combustion of these
fuels, particularly carbon dioxide, cause climate change worldwide by trapping heat
in the atmosphere and leading to rising temperatures, sea level rise, and other climate-
related impacts.

 The energy sector is also vulnerable to the effects of climate change, as
changing weather trends and extreme events can disrupt energy infrastructure and
supply chains. For instance, heatwaves can cause electricity demand to surge, leading
to power outages and blackouts. Extreme weather events, such as hurricanes and
flooding, can damage energy infrastructure and cause supply disruptions. The impact
of these events can be particularly severe in low-income communities and those
with inadequate infrastructure.

To address these challenges, there is a growing recognition of the need to
transition to cleaner and more sustainable energy sources, such as wind, solar, and
hydropower. By investing in these technologies, we can reduce air pollution and
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greenhouse gas emissions, mitigate the impacts of climate change, and create a more
resilient energy system.

5. Transition to Low-Carbon Energy: Challenges and Opportunities

The transition to low-carbon energy refers to the shift away from traditional
energy sources that extensively pollute the atmosphere with greenhouse gases like
carbon dioxide and towards alternative energy sources that produce fewer emissions.
This transition is being driven by the urgent need to address climate change and
reduce the impact of human activities on the environment. The primary objective of
this transition is to reduce greenhouse gas emissions and mitigate the negative impacts
of climate change. This can be achieved through the deployment of a variety of low-
carbon energy technologies, such as renewable energy sources (e.g., solar, wind,
hydropower, and geothermal), energy storage systems, and energy efficiency
measures. Here are some points to consider regarding the transition to low-carbon
energy:

CHALLENGES

• High initial investment costs for low-carbon technologies

• Resistance from industries and consumers who are comfortable with current
energy sources

• Limited availability of low-carbon energy sources in some regions

• Lack of adequate infrastructure and storage capabilities for some low-carbon
energy sources

·  Some renewable energy sources, including the sun and wind, are inconsistent,
which can create stability issues for the energy grid.

• Dependence on fossil fuels in certain sectors, such as transportation and
aviation, which are difficult to replace with low-carbon alternatives.

• The need for international cooperation and coordination to address the global
nature of climate change and the transition to low-carbon energy.

OPPORTUNITIES

• The potential for economic growth and job creation in the development and
deployment of low-carbon technologies

• The opportunity to lower emissions of greenhouse gases and minimize the
effects of climate change, improved air and water quality resulting from
reduced reliance on fossil fuels.
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• Diversifying energy sources has the potential to enhance energy security and
independence, while the deployment of low-carbon technologies could
increase energy access in developing countries. Furthermore, the energy
sector’s pursuit of innovation and technological advancement offers promising
possibilities for creating a more sustainable future.

• The opportunity to create a more sustainable and resilient energy system for
the future.

• Overall, the transition to low-carbon energy is a critical step in addressing
the global challenge of climate change and presents a unique opportunity to
create a more sustainable and resilient energy system for the future.

6. Climate Change and Finance: Impacts and Risks

Climate change and finance are closely interconnected, as the impacts of
climate change can have significant effects on financial systems and institutions. In
turn, the financial sector plays a critical role in supporting the transition to a low-
carbon economy and mitigating the risks associated with climate change.

Climate change can pose a range of financial risks, including physical risks
(e.g., damage to property, infrastructure, and supply chains due to extreme weather
events), transition risks (e.g., changes in policy, regulation, or technology that could
impact the value of assets), and liability risks (e.g., potential legal action or
reputational damage resulting from failure to adequately address climate risks).

    Financial institutions, such as banks, insurers, and asset managers, are
increasingly recognizing the need to assess and manage climate risks. This includes
incorporating climate risk considerations into their investment decisions and risk
management processes, as well as disclosing climate-related financial information
to stakeholders.

 At the same time, the finance industry is crucial to the development of a
low-carbon economy. This includes investing in and financing low-carbon
infrastructure and technologies, as well as encouraging companies to adopt sustainable
business practices.

The impacts of climate change and the associated financial risks are becoming
increasingly evident, and there is growing recognition of the need to address these
risks in a systematic and coordinated manner. In this context, the financial industry
has a crucial role to play because it can accelerate the shift to a low-carbon economy
and reduce the risks connected with climate change.
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7. Financial Adaptation and Mitigation Strategies for Climate Change

Climate change poses a significant threat to the global economy, and
businesses need to adapt and mitigate their financial strategies to withstand its impact.
Companies must adopt a proactive approach to manage climate risk and identify
potential opportunities that arise from switching to an economy with a low carbon
footprint. One way of doing this is through climate risk assessments that identify
potential financial risks and opportunities arising from climate change, which can
inform adaptation strategies.

Companies can also invest in low-carbon technologies and renewable energy
sources to reduce their carbon footprint and lower their exposure to volatile fossil
fuel prices. By doing so, companies can also benefit from incentives and tax breaks
for investing in sustainable technologies, which can ultimately reduce their long-
term operating costs. Additionally, investing in energy-efficient buildings and
transportation can improve operational efficiency and reduce energy costs. Another
key strategy for financial adaptation and mitigation is the integration of climate
change into a company’s risk management framework. This involves evaluating
climate risk across different areas of the business, such as supply chains, infrastructure,
and operations, and implementing appropriate measures to manage these risks.
Companies can also leverage climate-related financial disclosures and reporting
frameworks to improve transparency and accountability and provide stakeholders
with information on how climate risk is being managed.

 To effectively tackle the financial impact of climate change, it is important
to adopt a forward-thinking and cohesive approach that takes into account the possible
risks and opportunities that may arise. Companies must invest in sustainable
technologies, integrate climate change into their risk management framework, and
improve transparency and accountability through climate-related financial disclosures.
By doing so, businesses can not only mitigate the financial risks associated with
climate change but also identify new opportunities and enhance their long-term
resilience.

CONCLUSION

The world’s largest economies, the G20 countries, have a significant impact
on global greenhouse gas emissions and must take a lead role in moving toward an
economy with fewer greenhouse gases. In agriculture, G20 countries must promote
sustainable farming practices and invest in climate-resilient agriculture to reduce
emissions and ensure food security. This may involve increasing research and
development funding for sustainable agriculture technologies, supporting farmers’
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access to finance, and promoting sustainable land use practices. In the energy sector,
G20 countries must accelerate the transition to renewable energy sources by investing
in clean energy infrastructure, promoting energy efficiency, and phasing out fossil
fuel subsidies. In addition to minimizing greenhouse gas emissions, this will also
boost employment and the economy. Finally, G20 countries must encourage
responsible finance that supports sustainable agriculture and renewable energy
projects while reducing exposure to climate risk. This may involve promoting climate-
related financial disclosures, developing green financial instruments, and improving
transparency and accountability in the financial sector.

Ultimately, the interconnections between agriculture, energy, and finance in
addressing climate change require coordinated action from G20 countries. By
promoting sustainable agriculture, transitioning to clean energy, and encouraging
responsible finance, G20 nations can support stable economic growth while reducing
the effects of climate change.
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Climate change is one of the most critical concerns of the present time, and
it has already started to impact human health in various ways. Climate change is
anticipated to have an influence on the entire world, demanding international
cooperation. Changes in wind patterns, regular temperatures, typical precipitation
amounts, and the frequency of severe weather conditions threaten human health,
food, and water supplies. These dangers are directly related to the loss of biodiversity
and the decline of species that affect the vast majority of the world. Climate change
causes economic and political instability, altering the living conditions of populations.
Vulnerable communities are often the most affected by these impacts due to their
limited resources and poor governance structures. These vulnerable groups may be
highly susceptible because they live in locations with inadequately maintained or
old infrastructure that is incapable of dealing with climate-related catastrophes. Also,
these groups reside in areas prone to climate-related health hazards such as flooding,
excessive heat, and airborne pollution. In this paper, we examine the impacts of
climate change on vulnerable communities’ health governance and the need for
climate resilience and adaptation measures. We also explore some of the existing
measures that can be taken to mitigate the consequences of climate change on health
governance in vulnerable communities.

INTRODUCTION

Climate change has been identified as one of the most significant threats to
global public health. It is causing changes in weather patterns, leading to more frequent
and severe natural disasters. It also alters the distribution and transmission of
infectious diseases, amplifying the risk of epidemics and pandemics. These changes
are already affecting vulnerable communities’ health, who often lack the necessary
resources and governance structures to respond effectively.
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Climate change refers to long-term alterations in weather conditions and
temperatures. These alterations can occur naturally, brought about by changes in
solar activity or significant volcanic eruptions. However, since the 1800s,
anthropogenic activities have become the primary instigator of climate change,
primarily due to the combustion of non-renewable resources (fossil fuels) such as
oil, gas, and coal. The combustion of fossil fuels emits greenhouse gases, which act
like a wrap around the Earth, capturing heat from the sun and causing temperatures
to rise. The chief greenhouse gases that trigger climate change are CO

2
 and CH

4
.

These gases are produced when using gasoline for transportation or coal for heating
purposes, among other activities. The destruction of forests and the clearing of land
can also emit carbon dioxide. Methane emissions primarily originate from agriculture,
oil, and gas operations.

Figure 1: An outline of climate-related health hazards, exposure pathways,
and risk factors. Climate change has a direct and indirect impact on health,

and it is heavily mediated by socioeconomic and public health variables.

(A) Impacts of climate change on vulnerable communities’ health governance:

Climate change is disproportionately affecting vulnerable communities
worldwide, and it has a profound impact on health governance. The lack of
infrastructure, resources, and governance structures to respond efficiently to the effects
of climate change is leaving these communities vulnerable to negative health
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outcomes. In particular, the impacts of climate change on vulnerable communities’
health governance can manifest in the following ways:

I. Increased vulnerability to climate-related diseases: Climate change is
altering the distribution of contagious diseases, making vulnerable communities more
susceptible to diseases such as dengue fever, malaria, and cholera. Due to its status
as a developing nation with a significant population density, India could potentially
encounter an array of human health consequences caused by climate change, including
mosquito-borne diseases like chikungunya and dengue, parasitic infections like kala-
azar, elephantiasis, and river blindness, as well as human plague and murine typhus
(V. Ramana Dhara et al., 2013).The incidence of these diseases is sensitive to
changes in temperature, rainfall, and humidity, which can affect vector populations
and disease transmission. Establishing alert systems that detect the spread of
communicable diseases would be vital, as this has advantages for both public health
and the economy. Additionally, severe weather events can result in various health
issues. Dislodgment caused by homelessness, malnourishment, and physical injuries
are among the unfavorable impacts that could befall the population.

Figure 2: Climate change’s impact on human health

II. Reduced access to basic needs: Climate change is making it harder for
vulnerable communities to access basic needs such as water and food, increasing
their vulnerability to malnutrition and illness. Climate change pushes vulnerable
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groups into poverty and hunger, depriving them of access to basic amenities like
health and education, increasing inequalities, limiting economic growth, and even
provoking conflicts. Climate-induced impacts such as drought, flooding, and extreme
weather events can have long-term consequences on agriculture, livelihoods, and
economic growth. Climate change is a significant contributing factor to these cycles
of destitution and starvation, particularly in regions that are already grappling with
social and economic vulnerabilities.

III. Social instability and conflict: Climate change can lead to social
instability and conflict, making it harder for vulnerable communities to access
healthcare services. Conflict is harmful to health in numerous ways, affecting
individuals, communities, and populations as a whole (Devin C Bowles et al., 2015).
These detriments arise from the direct consequences of violence, which include the
targeting of non-combatants and the overburdening of healthcare system. Conflict
also generates circumstances favorable to transmissible ailments, which are worsened
by poor nutrition, widespread migration, overpopulation, and a lack of accessibility
to potable water, sanitation, and housing. These circumstances may potentially hinder
the control and prevention of infectious diseases, resulting in challenges to eradicate
such illnesses. The destruction of infrastructure, loss of health personnel, and harm
to different social factors affecting health may be challenging to address, with long-
term mitigation efforts required.

IV. Increased migration and displacement: Climate change can force
vulnerable communities to migrate or be displaced, disrupting their access to
healthcare and exposing them to new health risks. The movement of people due to
the effects of climate change can vary from voluntary relocation as a presumptive
measure to compelled displacement as a result of severe danger. Climate-induced
migration may encompass a broad spectrum of actions, from temporary and short-
term migrations to permanent and long-term resettlement. In certain cases, individuals
or entire communities may choose to migrate to avoid environmental pressures,
while in other cases, they may have no choice but to leave their homes because of
the unbearable effects of a changing climate (Juan Milan- Gracia et al., 2021). It
may either be compelled by the intensifying environmental conditions or pursued as
a proactive approach to sustain one’s means of living and overall welfare. Climate-
induced migration can range from short-term and seasonal movements to permanent
resettlement. In certain instances, people may be impelled to relocate due to the
worsening climate circumstances, while in other instances, they may opt to migrate
to safeguard their livelihoods and well-being in anticipation of the adverse effects of
climate change and can create new health risks, such as the spread of communicable
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diseases or exposure to extreme heat, which can further exacerbate health inequalities
in vulnerable populations.

(B) Need for climate resilience and adaptation measures:

To mitigate the outcomes of climate change on vulnerable communities’ health
governance, there is a need for climate resilience and adaptation measures. These
measures should be designed to strengthen the resilience of health systems and
communities to climate change impacts. Some of the measures that can be taken
include:

I. Strengthening health systems: Governments and non-governmental
organizations can support the development of health systems in vulnerable
communities to ensure that they are resilient to the consequences of climate change.
The ability of individuals and communities to withstand challenges is built on the
strength of health systems. The services provided by health systems are frequently
considered a first line of defense in preventing adverse health outcomes and protecting
all global citizens by serving as an essential framework that provides approachable,
reasonable, accountable, and trustworthy healthcare as well as public health services
(Elizabeth Lugten et al., 2022). Such adaptations will ensure that the context in
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which these services are provided is able to meet the needs of individuals and
communities effectively. To ensure that health systems remain strong and capable of
providing adequate services to their populations while minimizing health security
risks, it is essential to incorporate climate-related data more effectively into healthcare
system planning. This will improve the adaptability and preparedness of healthcare
services to address the impacts of climate change on public health. By implementing
these measures, health systems can better safeguard the health and well-being of
vulnerable communities.

II. Investing in climate-smart agriculture: Governments can invest in
climate-smart agriculture to ensure that vulnerable communities have access to
nutritious food and can build resilience to climate change. Climate-smart agriculture
(CSA) is an integrated strategy to manage landscapes—cropland, livestock, forests,
and fisheries— that tackles the interconnected concerns of food security and climate
change (Marcus Taylor, 2017). The CSA seeks to achieve three goals simultaneously.

a. Better productivity: Manufacture additional and superior food to enhance
diet reliability and incomes, particularly for the 75 percent of the world’s
poverty-stricken people who inhabit rural regions and depend mostly on
agriculture and farming for their sustenance.

b. Increased resilience: minimize susceptibility to drought, illness, insects, as
well as distinctive risks associated with climate change and disturbance, while
also increasing the capability to adjust and flourish in the face of prolonged
stresses like shorter seasons and variable weather conditions.

c. Reduced emissions: Strive for lower emissions per calorie or kilo of food
generated, prevent agricultural deforestation, and seek out ways to eliminate
carbon from the surrounding environment.

III. Supporting water management: Governments can invest in water
management strategies such as rainwater harvesting, water recycling, and water-
efficient irrigation systems to ensure that vulnerable communities have access to
clean water. Water recycling has been shown to be an effective approach for increasing
accessibility to water in many parts of the world, particularly in areas where water is
scarce. Water reuse is also regarded as a climate change adaptation strategy, which is
consistent with the circular economy concept that is widely promoted in industrialized
countries. Rainwater harvesting is an alternate source of water that can make a
substantial contribution towards dealing with future water demands and maintaining
or improving water resource quality. It has been demonstrated that it is an
economically feasible option for vulnerable communities (Tzanakakis V.A. et al.,
2020).
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Water management must be evaluated urgently in order to provide a
sustainable and safe water supply, particularly in places with shifting populations
and vulnerability to climatic alterations. The consequences of climate change should
be thoroughly reviewed, taking into account a broad spectrum of human activity and
the environment. Water management should handle developing disputes between
consumers of water by giving primary choices and alternatives in water dispensation
and usage while ensuring water resource sustainability. Adoption of proficient
technical approaches and procedures that enhance water use efficiency by users should
be the main objective for the management of water in order to reduce the loss of
water, support water resource sustainability, and increase water economic profitability.

IV. Building climate-resilient infrastructure: Governments can invest in
climate-resilient infrastructure such as flood defenses, early warning systems, and
climate-resistant housing to protect vulnerable communities from the impacts of
climate change. Infrastructure that is capable of withstanding the impacts of climate
change can improve the precision of services, prolong the lifespan of assets, and
safeguard the returns on investments. To establish climate resilience, it may
encompass a combination of executive measures (like adjusting maintenance
schedules and incorporating flexible planning to accommodate future
unpredictability) and physical alterations (such as elevating the height of bridges to
prepare for rising sea levels or utilizing environmentally sustainable infrastructure,
like promoting natural drainage systems) (Lacambra Ayuso et al., 2017).

To mitigate the risks associated with the uncertainty of future climate
projections, a flexible and adaptive approach to infrastructure is essential. Although
climate models provide valuable information, there is still considerable uncertainty,
particularly at the local or regional level. It is also essential to consider other factors
such as socioeconomic changes that could impact the future climate. In order to
achieve climate resilience, it is important to take into account all relevant uncertainties
when making decisions about infrastructure. By doing so, infrastructure can be built
to withstand a range of potential future scenarios, thus reducing the costs associated
with climate change adaptation. This approach also enables communities to continue
functioning, even in the face of extreme weather events, such as floods or droughts.
Therefore, the benefits of flexible and adaptive infrastructure go beyond reducing
costs and can help ensure the sustainability and wellbeing of our communities.

CONCLUSION

Climate change is already affecting vulnerable communities’ health
governance, and without adequate measures, the situation is likely to worsen. The
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urgency of climate change as a global challenge cannot be overstated, and it is
imperative that the scientific community continues to recognize its significance.
However, it is equally important to acknowledge the long-term environmental, social,
and economic consequences of climate change that every country is currently facing.
As such, it is crucial to align future scientific research with these consequences to
ensure that they are adequately addressed. This requires a comprehensive and
interdisciplinary approach that takes into account the full range of impacts of climate
change on both human and natural systems. Additionally, it is necessary to involve
all countries in these efforts to address the issue of climate change, as it is a global
problem that requires global solutions. By recognizing the severity of the issue and
working collaboratively, we can take steps to mitigate the effects of climate change
and ensure a sustainable future for all.

Hence, to mitigate the impacts of climate change on health governance in
vulnerable communities, there is a need for climate resilience and adaptation
measures. These measures should be designed to strengthen health systems and
communities’ resilience to climate change impacts. Governments, non-governmental
organizations, and other stakeholders must work together to develop and implement
these measures to ensure that vulnerable communities can access the healthcare
they need to stay healthy and thrive.
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Climate change is one of the most major issues confronting nations worldwide
today, and its consequences are being felt throughout the world. The G20 is a
collection of the world’s major economies, accounting for nearly 80% of global
GDP (gross domestic product), and it plays an important role in setting global climate
change policies. This study looks at the consequences and possibilities of climate
change for the G20, as well as the implications for global efforts to reduce the impact
of global warming. The report examines the effects of climate change on the economy,
agriculture, and human health, as well as the G20’s policies and actions to address
climate change. The report finds that the G20 plays an important role in tackling
climate change and that a coordinated and integrated approach is required to limit its
effects.
INTRODUCTION

Climate change is a pressing issue facing the world today, and its impact is
being felt across the globe. Climate change is caused by the emission of greenhouse
gases (GHGs), which retain radiation in the upper atmosphere and lead to global
warming. Excessive agricultural operations, high fuel use, burning of agricultural
leftovers, burning fossil fuels, deforestation, national and domestic transportation
sectors, and so on are examples of anthropogenic activities. These anthropogenic
activities cause climatic disasters, wreaking havoc on local and global infrastructure,
human health, and overall production. The most deadly diseases or we can say
pandemics, such as COVID-19, have had an impact on global environmental change
and the economy (Abbass et al., 2022). Climate change is rising as a global security
hazard in the twenty-first century. As a result, we must move fast to reduce future
threats to the planet we share and the peace we seek.

The Group of Twenty (G20) accounts for over 80% of global GDP (gross
domestic product) and plays a significant role in shaping global policies on climate
change. Green development, climate finance, and sustainable development are among
India’s G20 priorities: accelerating inclusive and resilient growth, progressing to the
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objectives of the Sustainable Development Goals (SDGs), advances in technology,
digitizing infrastructure for public use, and so on. Climate change poses significant
challenges for the G20 members, including the economy, agriculture, and human
health.

This article examines the effects and prospects of climate change on the G20
and its implications for global efforts to mitigate the impact of climate change,
providing a thorough investigation of climate change and its acutely affected areas,
which pose serious risks to the world’s agricultural biological diversity, health, the
economy, forestry, and tourism, with the goal of proposing some practical preventative
measures and mitigation strategies that can be modified as sound alternatives for
enduring the effects of climate change (CC).
IMPACT OF CLIMATE CHANGE ON THE ECONOMY

Climate change directly affects the economies of the G20 countries. Extreme
weather events such as hurricanes, floods, droughts, and rising temperatures can
cause significant damage to infrastructure, leading to economic losses. Environmental
change can also reduce agricultural production, resulting in food scarcity and higher
food prices. Climate change can also impact tourism, particularly in countries that
rely on tourism as a major source of revenue. The impact of climate change on the
economy is not limited to G20 countries. Climate change can lead to increased
migration from countries affected by climate change to countries with more stable
economies. The influx of migrants can place a strain on the resources of the receiving
country, leading to social and economic challenges. Climate change events (drought,
flooding, extreme temperatures, storms, etc.) are occurring more often, according to
the Food and Agriculture Organization (FAO).

Table 1: Global temperature rises will negatively impact GDP in all regions
by mid-century. Image: Swiss Re Institute: The economics of climate change.
Source: Swiss Re Institute Report: The economics of climate change: no action, not
an option
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IMPACT OF CLIMATE CHANGE ON AGRICULTURE

Climate change can have a significant impact on agriculture, particularly in
developing countries. The increase in global temperatures can lead to a decline in
agricultural productivity, leading to food shortages and increased food prices. Climate
change can also lead to changes in rainfall patterns, making it challenging to plan
and manage crop cultivation. In addition, climate change can also lead to soil erosion,
which can reduce the quality of the soil and make it more difficult to grow crops.
Plant physiology has been greatly influenced by climate variability through several
means. Environment severe weather and climate unpredictability increased the
likelihood of a variety of pressures on plants. Devastating environmental changes
have had a significant impact on agricultural production. The availability of water,
contaminants in the air and the fertility of the soil all have a significant impact on
agricultural output. Due to both the direct and indirect effects of abiotic stressors,
the adverse impacts on plant productivity are increasing with sudden changes in
environmental circumstances. Because of the continuous deforestation and excessive
utilization of fossil fuels, the concentration of CO

2
 has escalated from 280 mol/l to

400 mol/l in the atmosphere, which is the main factor in increasing average global
temperatures. Climate change has an impact on agricultural output in a variety of
ways and has socioeconomic effects, as outlined in.

Source: Raza et.al.2019
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IMPACT OF CLIMATE CHANGE ON HUMAN HEALTH

Climate change can also have a significant impact on human health,
particularly in developing countries. The increase in global temperatures can lead to
an increase in the incidence of heat-related illnesses such as heatstroke and
dehydration. Climate change can also lead to an increase in the incidence of water-
borne diseases, such as cholera and typhoid fever, due to changes in rainfall patterns
and increased flooding. Climate change can also lead to an increase in the incidence
of vector-borne diseases, such as malaria and dengue fever, due to changes in the
distribution of mosquitoes and other vectors. The impact of climate change on human
health is not limited to developing countries. Climate change can also lead to an
increase in the incidence of respiratory illnesses, such as asthma, due to increased
air pollution. The effects of climate change have a combination of direct and indirect
impacts on human health. Extreme heat, increasing levels of seawater, fluctuations
in precipitate that lead to droughts and flooding, and enormous hurricanes can all
inflict injuries, sickness, and even mortality.

Changing the climate can also have an indirect impact on health due to
disruptions to the environment. For example, rising levels of air pollution can have
a disastrously detrimental effect on cardiovascular and breathing disorders.

Temperature and rainfall fluctuations may affect the viability, distribution,
and activities of insects and other animals, giving rise to mutations of diseases that
are transmissible. Environmental factors can also have an impact on food safety by
exposing individuals to tainted foods, which can lead to illnesses caused by food
borne pathogens. Furthermore, climate change can have an impact on mental wellness
and health.

POLICIES AND MEASURES ADOPTED BY THE G20 FOR CLIMATE CHANGE

The G20 is a forum that brings together the world’s largest economies to
address global challenges, including climate change. Here are some of the key policies
and measures adopted by the G20 to address climate change:

Paris Agreement: The Paris Agreement is a legally enforceable international
climate change accord. It was accepted on December 12, 2015, by 196 parties at the
United Nations Climate Change Conference (COP21) in Paris, France.

 In 2015, the G20 countries signed the Paris Agreement, which aims to keep
the world’s temperatures well below two degrees Celsius above the level of pre-
industrial times while also pursuing efforts to keep temperature increases to 1.5
degrees Celsius. The global surface temperature could rise up to 1.5 to 2.50°C. Global
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warming, mainly caused by human activities, is currently rising by 0.2° C per ten
years. A 2°C temperature increase above pre-industrial levels is linked to significant
adverse impacts on the environment and human health, including a much increased
chance of hazardous and possibly life-threatening shifts in the global environment.
Hence, it would require significant and quick reductions in emissions from all
economic sectors; 1.5 degrees Celsius is acceptable.

Table 2: The stimulation of severe economic repercussions and uncertainty from
climate change depicted in the image indicates the difference in GDP between the

2.6°C scenario and the Paris scenario in the absence of climate change.

Source: Swiss Re Institute Report: The economics of climate change: no action, not
an option

Carbon Pricing: Several G20 countries have implemented carbon pricing
policies to incentivize the reduction of greenhouse gas emissions. These policies
include carbon taxes and cap-and-trade systems. CO

2
 emissions are a major

contributor to climate change. As a result, controlling or at least lowering emissions
is now the most important element. It is up to policymakers to devise and implement
policies that encourage reduced emissions or a cleaner, greener economy. According
to the conclusions reported in the Intergovernmental Panel on Climate Change (IPCC)
special report, in order to minimize global warming, net CO

2
 emissions would have

to fall by around 45 percent from 2010 levels by 2030, reaching net zero around
2050.

Renewable Energy: The G20 countries have committed to increasing the
share of renewable energy in their energy mix. They have also pledged to phase out
inefficient fossil fuel subsidies. The G20 takes tangible autonomous initiatives,



549

ISBN: 978-93-93248-56-5 - Climate Change and the G-20: Opportunities and Challenges

comprising a variety of legislative, economic, and modern technology alternatives,
to expand access to energy in Asia-Pacific and other regions. In 2015 and 2016, the
G20 Voluntary Action Plan on Renewable Energy intends to significantly increase
the share of energy from renewable sources in the global mix of energy sources by
adopting energy plans that include deploying renewable energy sources and
encouraging investment in renewable energy production and consumption.

The G20 supports the ambition of a globe powered by renewable energy for
everyone and is going to work to ensure that all individuals have the opportunity to
utilize cost-effective, reliable, sustainable, and contemporary energy-related services.
It will keep on enacting the Energy Collaboration Principles, encourage current energy
systems and resiliency and clear markets for electricity, reinforce collaboration on
energy access, clean energy, and energy efficiency, and encourage the funding of
novel energy technologies, which include renewable energy sources.

Energy Efficiency: In accordance with the G20 Energy Efficiency Action
Plan of 2014, the G20 developed the G20 Energy Efficiency Leading Program in
2016, with the goal of considerably enhancing the efficiency of energy in the G20
via more effective energy collaboration and by promoting members of the G20 to set
up active energy efficacy services, policies, and measures depending on each
member’s particular requirements and circumstances at the national level. The G20
countries have committed to improving energy efficiency in buildings, industry, and
transport to reduce greenhouse gas emissions, recognize the need to give targeted
assistance to the poorest, and are committed to rationalizing and phasing off
ineffective subsidies for fossil fuels that promote unsustainable usage.

Green Finance: Climate change is one of the most pressing issues of our
day, and its negative consequences undermine all countries’ ability to achieve equal
development.. The goal of taking immediate action to prevent global warming and
its consequences is a priority for G20 countries, as evidenced by their contributions
to the Paris Agreement. The G20 has established the Green Finance Study Group to
explore ways to mobilize private capital for investments in climate-friendly projects.
The Green Finance Study Group (GFSG) was established in 2016 to strengthen the
financial system’s capacity to encourage private green investment. Green finance
has the potential to play an important role in promoting sustainable development by
mobilizing private investment to address today’s climate and development challenges.
The GFSG has already recognized issues and possibilities in environmental finance
across the G20, as well as optional choices for nations to pursue.

The G20 continues to collaborate closely to combat climate change and its
repercussions, in addition to working to help ensure the quick entry into ordered and
effective implementation of the Paris Agreement, encourage more resources to be
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contributed, and prepare to counteract the effects of climate change and encourage
financial flows to be consistent with a path toward low greenhouse gas emissions
and climate-resilient development. It works to discover alternatives to improve the
financial system’s ability to raise private financing for green investment.

Climate Adaptation:  The G20 countries have recognized the need to adapt
to the impacts of climate change, particularly in vulnerable regions, and have
committed to providing financial and technical support for adaptation efforts. The
commitments represent the intent of climate action expressed by G20 members,
while the compliance indicator is a proxy for the actual climate action undertaken
by the G20 members. The commitments adopted by the G20 members in the domain
of climate change revolve around the following issues: energy access, security, and
markets; energy efficiency and renewable; rationalizing and phasing out of fossil
fuel subsidies; adoption of advanced and clean technologies; resilient infrastructure;
comprehensive adaptation strategies based on traditional and indigenous knowledge,
ecosystem and communities based approaches and nature-based solutions; tackling
environmental challenges like biodiversity loss; addressing climate-related risks;
adoption of the Circular Carbon Economy; accounting and reporting of HFC
emissions; sustainable and inclusive green growth; commitment to the Paris
Agreement, NDCs, and climate finance assistance.

Sustainable Agriculture: The G20 has recognized the critical importance
of sustainable agriculture in combating climate change and pledged to promote
sustainable agricultural practices. The G20 has vowed to assist sustainable agriculture
in order to improve global food security and nutrition for all by supporting the G20
Technical Platform on Food Loss and Waste, but especially the poor and vulnerable
groups, reducing food price volatility, and reducing food waste and loss all over the
food value chain. The G20 has agreed to promote environmentally conscious
agriculture in order to mitigate climate change. The G20 committed to supporting
ecologically friendly farming in order to enhance broad nutritional well-being and
food safety for all, but especially the poor and vulnerable groups, to mitigate food
price volatility, and to decrease the loss and waste of food all through the food value
chain by bolstering the G20’s Technique Platform on the measurement and lowering
of Food Loss and Waste. The G20 will help to end hunger, poverty, and all forms of
malnutrition with the implementation strategies and initiatives relating to agriculture-
related SDGs while paying particular attention to the links to other SDGs, expanding
the world’s ecology for responsible farming investment, helping to facilitate creativity
and ICT utilization in agriculture, preventing food loss and garbage, and supporting
productive agricultural methods that increase productivity.
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These are just a few examples of the policies and measures adopted by the
G20 to address climate change. Even though progress has been made, a lot more
must be accomplished to reach the Paris Agreement’s targets and avert the worst
effects of climate change.

CONCLUSION

Climate change has an impact on the global economy. Attempting to
appreciate, let alone quantify, these repercussions is a particularly difficult and error-
prone undertaking. Despite this, we can draw judgments about how global warming
will affect many economic concerns based on what we know now. More severe
weather has the potential to slow economic growth by inflicting asset damage,
reducing worker supply, and lowering labor productivity.

Climate change is causing concern around the world by impeding agriculture
and its goods. Global warming is caused by industrialization and toxic gases, which
ultimately disrupt the world’s ecosystem. Plant productivity is being harmed by
climate change. A biotic stressors are the most common type of stress experienced
by plants. Variations in temperature and rainfall are major indications of
environmental stress. Weather fluctuations have both positive and negative
consequences, although the negative consequences are more thought-provoking. It
is still unclear how to approach this topic and what solutions should be used. As a
result, researchers must concentrate on improving plant growth and development
under a biotic challenge such as drought and heat.
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The G-20, as a forum for international economic cooperation, has the potential
to play a critical role in promoting sustainable and inclusive growth in India.
Sustainable and inclusive growth is characterized by economic growth that benefits
all segments of society, while taking into consideration the long-term environmental
and social implications of development. India’s economic growth has been remarkable
in recent years, with various sectors contributing to its success. However, the country
faces numerous challenges in achieving inclusive and sustained economic growth,
including environmental degradation and climate change. This article explores how
India can achieve economic growth that is inclusive and sustainable, while protecting
the environment, and how the G-20 can assist in this endeavour.  This article also
explores the role of the G-20 in promoting sustainable and inclusive growth in India,
and the opportunities and challenges presented by this task.

The article reviews the existing literature to identify key areas where India
can make progress, and suggests policies that prioritize investments in clean energy,
sustainable infrastructure, and environmentally-friendly agriculture. The article
concludes by highlighting the potential of the G-20 in supporting India’s efforts
towards inclusive and sustained economic growth.

INTRODUCTION

India, with a population of over 1.3 billion, is one of the fastest growing
economies in the world. India has experienced significant economic growth over
the past few decades, with various sectors such as industries, agriculture, and services
contributing to its success. However, this growth has not been inclusive, and income
inequality remains a major challenge. Furthermore, the country’s economic activities
have also contributed to environmental degradation and climate change. In response
to these challenges, India has adopted a series of policies and initiatives to promote
sustainable and inclusive growth. However, the country faces numerous challenges,
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including the lack of financial and technological resources, inadequate infrastructure,
and limited access to education and healthcare.   Economic degradation, climate
change and income inequality are just a few of the challenges that India must address
to achieve sustained and inclusive growth.

As a member of the G-20, India has an opportunity to leverage the collective
efforts of the group to promote sustainable and inclusive growth. The G-20, as a
forum for the world’s largest economies and a forum for international economic
cooperation, has the potential to promote policies that promote sustainable and
inclusive growth. The G-20 has identified sustainable and inclusive growth as a key
priority. It has taken various steps to promote sustainable development, including
endorsing the United Nations Sustainable Development Goals (SDGs) and launching
the Green Finance Study Group (GFSG) to promote sustainable finance. The G-20
has also recognized the importance of inclusive growth and has launched several
initiatives to promote gender equality and social inclusion. However, more needs to
be done to address the challenges faced by India in achieving sustainable and inclusive
growth.

One of the major challenges that India is facing is economic degradation.
India’s economic growth has come at a significant cost to the environment, with
high levels of pollution, deforestation and water scarcity. The G-20 could play a
significant role in promoting sustainable economic growth in India by supporting
clean energy initiatives and promoting sustainable economic growth in India.

The G-20 could promote inclusive growth in India by supporting initiatives
that promote equitable access to education, healthcare and other essential services.

OBJECTIVES

1) To examine the role of the G-20 in promoting sustainable and inclusive growth
in India.

2) To identify the key areas where the G-20 could make a significant impact in
promoting sustainable and inclusive growth in India.

3) To highlight the challenges that India faces in achieving sustainable and
inclusive growth, particularly in the face of economic degradation.

4) To emphasize the need for greater international cooperation to address the
challenges faced by India in achieving sustainable and inclusive growth.

5) To contribute to the understanding of the potential of the G-20 in promoting
sustainable and inclusive growth in India and the importance of international
cooperation in achieving this goal.
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THE THREE PILLARS OF INDIAN ECONOMY

1. Agriculture sector:

� Contribution to GDP: around 18%

� Employment: around 50% of the workforce

ENVIRONMENTAL IMPACT & THE SUSTAINABLE PRACTICES

� The use of chemical fertilizers and pesticides contaminates soil and water
resources, leading to soil degradation and water pollution. Organic farming,
integrated pest management, and crop rotation can help reduce the use of
chemicals in agriculture.

� The burning of crop residues contributes to air pollution and can be reduced
by promoting alternatives such as converting the residue into biofuels or
using it for animal feed or fertilizer.

� Excessive groundwater extraction and water pollution threaten the
sustainability of the sector. Water-efficient irrigation techniques and better
water management practices can reduce the impact of agriculture on water
resources.

THE G-20

� The G-20 can support India’s efforts to adopt sustainable agricultural practices
on wide scale and to support India with technical and financial assistance.

� At G20 can play an effective role in supporting the multilateral goals of
increasing research and development to develop affordable renewable energy.
We should also ensure that finance and technology is available to meet the
universal global aspiration for clean energy.

2. Industry sector:

� Contribution to GDP: around 30%

� Employment: around 25% of the workforce

ENVIRONMENTAL IMPACT & THE SUSTAINABLE PRACTICES

� The industry sector is a significant source of air and water pollution, hazardous
waste, and greenhouse gas emissions. Industries such as thermal power plants
and cement factories are significant contributors to air pollution. The lack of
proper waste disposal facilities leads to hazardous waste and greenhouse gas
emissions and pollution of water resources.

� This pollution can be reduced by promoting sustainable industrial practices
such as energy-efficient processes, renewable energy sources, and waste
reduction and recycling.
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� Improving waste management practices such as proper disposal of hazardous
waste can help reduce water pollution.

� The adoption of green building design and energy-efficient lighting and
appliances can reduce the environmental impact of the construction sector.

THE G-20

The G-20 can support India’s efforts to adopt cleaner technologies and
promote sustainable manufacturing practices, such as energy-efficient processes,
renewable energy sources, and waste reduction and recycling and also provide India
with technical and financial assistance with emphasis on research & development

3. Service sector:

The service sector, which includes areas such as tourism, healthcare, and
education, is the fastest-growing sector in the Indian economy.

� Contribution to GDP: around 52%

� Employment: around 25% of the workforce.

ENVIRONMENTAL IMPACT & THE SUSTAINABLE PRACTICES

�  The service sector has a relatively lower environmental impact compared to
agriculture and industry. However, it still contributes to pollution and  climate
change through activities such as transportation, energy consumption, and
waste generation.

�  Promoting sustainable practices such as the use of public transportation and
renewable energy sources can help reduce the impact of the service sector on
the environment.

� Eco-tourism and responsible tourism practices can promote sustainable
tourism and reduce the environmental impact of the tourism industry.

� The healthcare and education sectors can reduce their environmental impact
by adopting energy-efficient and green building designs and reducing waste
generation through better resource management practices.

THE G-20

� The G-20 can support India’s efforts to promote sustainable tourism practices,
such as eco-tourism and responsible tourism, and adopt energy-efficient and
green building designs in the healthcare and education sectors.

ROAD AHEAD FROM THE PAPER

Overall, the G-20 can help India reduce pollution and mitigate the impacts
of climate change in these sectors by promoting global cooperation and knowledge-
sharing. The G-20 can facilitate the transfer of clean technologies and provide
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financial and technical assistance to support sustainable development initiatives in
India. Additionally, the G-20 can advocate for policies and regulations that incentivize
sustainable practices and promote environmental protection, both in India and
globally.

1. Supporting renewable energy: The G-20 can support India’s efforts to
transition to renewable energy sources, such as solar, wind, and hydropower.
This can be done by providing financial and technical assistance, promoting
technology transfer, and facilitating public-private partnerships. India has
set a target of generating 450 GW of renewable energy by 2030, and the G-
20 can help achieve this goal.

2. Encouraging sustainable transportation: The G-20 can support India’s efforts
to promote sustainable transportation, such as electric vehicles, public
transportation, and non-motorized transport. This can be done by sharing
best practices and knowledge, providing financial incentives for the adoption
of sustainable transportation modes, and promoting the development of
infrastructure such as charging stations and bike lanes.

3. Promoting waste reduction and recycling: The G-20 can support India’s efforts
to reduce waste and promote recycling by sharing best practices and
knowledge, providing technical assistance, and promoting public-private
partnerships. India generates a large amount of solid waste, and proper waste
management can help reduce pollution and promote a circular economy.

IN ADDITION TO THE G-20’S SUPPORT, INDIA CAN TAKE SEVERAL
STEPS TO REDUCE POLLUTION

1. Implementing stricter regulations: India can implement stricter regulations
on industries and transportation to reduce emissions and pollution. This can
include setting emissions standards, enforcing environmental laws, and
promoting compliance with pollution control measures.

2. Investing in green infrastructure: India can invest in green infrastructure,
such as green buildings, green roofs, and green spaces, to reduce pollution
and mitigate the impacts of climate change. This can be done by providing
financial incentives for the adoption of green technologies and promoting
the development of infrastructure that is sustainable and energy-efficient.

3. Promoting awareness and education: India can promote awareness and
education on pollution and its impacts through public campaigns, school
programs, and community outreach. This can help change behaviour and
encourage individuals and businesses to adopt sustainable practices.
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4. Overall, reducing pollution in India requires a collaborative effort between
the government, private sector, and civil society. The G-20 can play an
important role in supporting India’s efforts, but it will require sustained action
and commitment from all stakeholders to achieve meaningful progress.

CONCLUSION

Overall, reducing pollution in each sector requires a comprehensive approach
that addresses both environmental impact and economic development. Sustainable
practices that promote biodiversity, energy efficiency, and waste reduction can help
reduce the environmental impact of these sectors while promoting economic growth.
India has a crucial role to play in promoting sustainable growth and reducing
environmental pollution,  but it also needs the support of global organizations like
G-20 to achieve this goal. While India has taken significant steps towards sustainable
development, such as promoting renewal energy sources, achieving its targets requires
significant investment and technical support. By providing financial incentives,
promoting sustainable technologies and sharing best practices, G-20 can help Indian
achieve its sustainable development goals. Working together, India and G-20 can
create a more sustainable future for the planet, where economic growth and
environmental protection go hand in hand.
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G20 group is comprised of world’s some largest economies, accounting for
largest global wealth. It is home to many of the world’s most significant carbon
sinks also. This year G20 summit is presided over by India and concurrent issues
like climate change and agriculture sustainability are likely to be addressed here.
Climate change is potentially impacting the agriculture globally. G20 is going to be
a productive stand to have deliberations on these issues. A broad four-point agenda
has been identified for global challenges in the agriculture sector including
digitalization of agriculture value chain.

Climate-smart agriculture includes composite farming, soil health
management and technological implementations like drip/ sprinkler irrigation.
Further, mapping the vulnerable areas conducting research and increased climate
finance would also help farmers to take up adaptation measures in order to mitigate
the climate change impacts.

INTRODUCTION

Globally, weather and climate-related risks, which potentially cause loss and
damage, have increased dramatically over the past few decades. The most recent
climate projections indicate a significant increase in the frequency, duration, and
intensity of extreme weather events as well as severe slow-onset climate related
changes. These pose a growing risk to sustainable development of communities and
countries. G20 composed of most of the world’s largest economies, including both
developed and developing nations works to address major issues related to the global
economy like international financial stability, climate change mitigation and
sustainable development.  The group was formed in 1999 in response to the severe
economic crisis that shocked the economies across the globe. Since 2008, the group
has been meeting at least once a year. The annual summit witnesses the participation
of heads of government of member countries. Now, India being at the helm of the
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bloc has got a unique opportunity to contribute to the global agenda on pressing
issues of international importance. 

India this year took over the presidency of the powerful G20 countries,
working towards a host of issues having global ramifications. It is also here
worthwhile to mention that G20 accounts for around two-thirds of the world
population, 75% of the international trade, 80% of Gross World Product (GWP) and
60% of the world’s land area; G20 is presently one of the largest and
biggest intergovernmental forum comprising of 19 countries and the European
Union (EU). For India the G-20 in 2023 will not only be about diplomatic meetings,
but it will provide the opportunity to showcase its developmental strides aimed at
furthering global good particularly in the agricultural sector towards ensuring food
and nutritional security for all. Recently, the Agriculture Deputies of the G20 met
for three days and agreed on a broad four-point agenda has been identified for global
challenges in the agriculture sector that need immediate attention. This four-point
common agenda focuses on issues of Food Security and Nutrition, Sustainable
agriculture and Climate Change’s Impact, Inclusive Agricultural Value Chain and
Digitalization for Agricultural Transformation. (Kumar, 2023)

G20 under India’s presidency will focus on climate change and its impact on
the livelihood of farmers. “It is a global challenge and G20 is going to be a fruitful
platform to have deliberations on the issue. Under the chairmanship of India, the
grouping of the world’s largest economies will explore how multilateral development
banks, the principal agents of development, can be better equipped to meet the global
challenges of the 21st century. The challenges being faced are global in nature and
require global solutions. Therefore, the world community today needs to lay greater
emphasis on globally coordinated policies and actions. There is a need for renewed
faith in multilateralism. The G20 summit aims to strengthen weaker sections of
societies of the member countries. In today’s world, different countries have common
problems and there are some issues in which member countries can complement
each other. The G20 is the ideal forum to find solutions to all common issues.
(Vasudev, 2023)

CLIMATE CHANGE AND G20

Climate change impacting agriculture globally, Multilateral forums like the
Group of Twenty (G20) play a crucial role in bolstering global collective action
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against climate change. The G20 gathers the world’s most developed economies
and emerging ones, which together account for more than 80 percent of global GDP,
75 percent of international trade, and 60 percent of global population. The G20
economies are responsible for about 75 to 80 percent of global greenhouse gas
emissions. (Warren,2021) All but one of the top 10 carbon-emitting countries are
G20 members (Friedrich etal., 2020). At the same time, the G20 economies account
for the largest share of global wealth and therefore possess the financial wherewithal
to spearhead the green transition required to limit the rise in global temperature.
Moreover, the G20 countries are home to many of the world’s most significant carbon
sinks, such as the Brazilian Amazon Rainforest, the Steart Marshes in the United
Kingdom (UK), and the Sundarbans in India (Warren. 2021). At the G20 Joint
Environment and Climate Ministerial Meeting held in August 2022, the member
countries acknowledged the severity of the climate crisis and declared that three
crucial issues will be prioritised towards fulfilling the goals set by the Paris
Agreement: a sustainable global economic recovery; land-based and ocean-based
climate action; and resource mobilisation for environmental protection. (GIC, 2021)

Evaluation of climate action is based on two most popular indices- “Climate
Change Performance Index (CCPI)” developed by German Watch, and “Climate
Action Tracker (CAT)” of the Climate Analytics and New Climate Institute (Green
watch, 2022 and CAT, 2022). The CAT undertakes quantification exercises to capture
the impacts of a country’s climate policies and action. It covers the financing pledges,
targets, and nationally determined contributions (NDCs) on national emissions from
1990 onwards to arrive at 2030 projections. Where possible, the tracker explores the
future trajectory of national emissions in relation to emission levels compatible with
a below-2 degrees Celsius pathway, the NDCs, pledges, and current policies. The
CCPI, meanwhile, is based on four fundamental variables: per capita GHG emissions;
share of renewable energy per total primary energy supply; per capita total primary
energy supply; and climate policy. Data from the Climate Action Tracker shows that
among the G20 countries, only the UK has put in place climate action targets and
policies that could help the global community to achieve the goal of limiting global
warming (Ritchie etal., 2020, Andrew and Peter, 2022). Some important indicators,
their timeline, weight to index has been shown in Table-1. Table-2 shows CPI score
of G20 countries and categorize them accordingly, depicting that miles to go to
achieve global sustainable climate.
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Table 1: Indicators of the Climate Performance Index in G20 Countries
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Table 2: Climate Performance Index Scores for the G20 Countries

SUSTAINABLE AGRICULTURE AND IMPACT OF CLIMATE CHANGE

Climate change is a reality and a universal phenomenon not confined to a
specific part of the globe. Almost all the regions are now witnessing the adverse
impacts of the rising temperatures. The impact is in the form of decreasing yields,
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increased frequency of droughts and floods, loss of biodiversity, changing pattern of
precipitation and much more. Agriculture is one such sector which contributes to
climate change as well as provides various mitigation as well as adaptation strategies
for minimizing the impact of climate change. India has already taken steps to make
agriculture climate resilient as well as to ensure sustainability. In this regard, India
also shared the steps taken towards ‘climate-smart agriculture’ like mapping the
vulnerable areas and conducting research, increase climate finance to help farmers
take up adaptation measures in order to mitigate the climate change impact.

Climate smart agriculture is high priority global agenda that endorses location
specific integrated /composite farming systems; soil and moisture conservation
measures; comprehensive soil health management; efficient water management
practices and mainstreaming rain-fed technologies. Main objective of climate smart
agriculture is enhancing water use efficiency by promoting technological interventions
like drip & sprinkler technologies, efficient water application & distribution system,
secondary storage etc. Soil health management aims to encourage Integrated Nutrient
Management (INM) through judicious use of chemical fertilizers including secondary
and micro nutrients in conjunction with organic manures and bio-fertilizers for
improving soil health and its productivity, strengthening of soil and fertilizer testing
facilities to improve soil test-based recommendations to farmers for improving soil
fertility.  

Sustainability of agriculture requires a multi-pronged strategy encompassing
strategic research on adaptation, mitigation, and demonstration of technologies on
farmers’ fields to create awareness, aiming mainly to evolve crop varieties tolerant
to climatic stresses like floods, droughts, frost, inundation due to cyclones and heat
waves. India also prompted the steps towards climate smart agriculture, mapping
the vulnerable areas and conducting research in the field. The G-20 members stressed
on the need to increase climate finance to help farmers take up adaptation measures
in order to mitigate the climate change impact on the farm sector. The member
countries also suggested that farmers can be incentivised if they are adopting climate
friendly farming or green agriculture and reducing carbon credit.

FOOD AND NUTRITIONAL SECURITY

The challenges like food and nutritional security are still present. While a lot
of progress has been made on food security, nutritional security is something we
need to worry about. While one of the Sustainable Development Goals also focuses
on Achieving Zero Hunger by 2030, countries need to work on it cohesively. It has
been seen that food insecurity has increased after 2018. This is a cause of concern,
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third priority area of strengthening the value chain in agriculture improving it farm
to folk. India has already shifted its focus on production-centric approach to value-
chain approach. This is how to save agriculture and make it sustainable on achieving
one of the Sustainable Development Goals (SDG) of “zero hunger”.

The nutritional insecurity is manifested through the prevalence of stunting
and wasting in children, increased Infant Mortality Rate (IMR) and Maternal Mortality
Rate (MMR), anaemic mothers and adolescent girls. Indian government is already
working on this aspect. A host of various initiatives have been started to address the
issue of nutritional security. POSHAN is now the largest nutritional security
programme in the country. At the behest of India, the year 2023 is being celebrated
as International Year of Millets across the globe.

Millets are nutri-cereals contain about 7-12% protein, 2-5% fat, 65-75%
carbohydrates and 15-20% dietary fibre. The essential amino acid profile of the
millet protein is better than various cereals such as maize. Millets contain fewer
cross-linked prolamins, which may be an additional factor contributing to higher
digestibility of the millet proteins. Small millets are good source of phosphorous
and iron. Millets also contribute to anti-oxidant activity with phytates, polyphenols,
tannins, anthocyanins, phytosterols and pinacolatos and high antioxidant activities.
These are good for consumers, for cultivators and for climate.

INCLUSIVE AGRICULTURE VALUE CHAIN

A value chain is a set of linked activities that work to add value to a product.
It consists of actors and actions that improve a product while linking a commodity
producer to processors and markets. Although there has been no universally accepted
definition of the term, it normally refers to the whole range of goods and services
necessary for an agriculture product to move from the farm to the final customer or
consumer. The term value chain was first popularized in a book published in 1985
by Michael Porter who used it to illustrate how companies could achieve what he
called competitive advantage by adding value within their organization. At the heart
of agriculture value chain is the idea of actors connected along a chain producing
and delivering goods to consumers through a sequence of activities. However, this
vertical chain cannot work in isolation and an important aspect of value chain
approach is that it also considers horizontal impacts on the chain such as input and
finance provision.

Development of Agri Value Chains is another area which needs attention as
any disruption in the agriculture value chain can have an impact on the small farmers’
income. In this regard, countries are already shifting their focus from a production-
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centric approach to a value-chain approach. Presently agri-food systems all over are
facing increased population pressure, high level of food loss and waste, increasingly
degraded natural resources and vulnerability to climate change, dependency on
imports and conflicts of various types. As a result of the COVID-19 pandemic, there
has been an increase in food prices. This coupled with the economic slowdown and
supply chain disruption as a result of the pandemic has all exacerbated the
vulnerability of value chains all over.

Agri-food value chain development also faces many challenges like lack of
an enabling environment, governance, infrastructure, and policies conducive to
sustainability and growth of agriculture value chains. These agriculture value chains
must be made more inclusive, resilient, and sustainable. Through a systematic strategy
that should include undertaking holistic analyses of value chains to identify root
causes of unsustainable practices; prioritization of leverage points and addressing
critical constraints; development of integrated interventions and solutions through
collaboration across disciplines and sectors, and within and between countries,
inclusive agricultural value chains should be developed and strengthened.

DIGITALIZATION FOR AGRICULTURAL TRANSFORMATION

Digitalization has emerged as the most potent tool in the present times
particularly after the COVID pandemic addressing the major issues in the Indian
agriculture relating to timely availability of relevant information. Various ICT tools
are now supplementing human efforts and make up for the shortage of human
resources. A notable digital intervention in the agriculture sector where the country
is working is ‘Agri-Stacking.’ Being described as a digital revolution, an ‘Agri-
Stack’ refers to a collection of technology-based interventions in agriculture on which
everything else will be built. Agri-Stack may have a Farmers’ Stack. A Farm Stack
and a Crop Stack integrated on a technology platform linking existing digital land
records, cadastral maps of farm and information. Farm stack would have geospatial
information on each farm, owned by a farmer and Crop Stack can contain crop data
linked to farms. The government will provide ‘required data sets’ of farmers’ personal
information to Microsoft to develop a farmer interface Unified Farmers Service
Platform (UFSP) for ‘smart and well-organized agriculture.’

This agriculture database is envisaged to facilitate online single sign on
facilities for universal access and usher in personalized services to farmers such as
direct benefit transfer, soil and plant health advisories, weather advisories, irrigation
facilities, and seamless credit and insurance facilities. It will also provide information
pertaining to seeds, fertilizers and pesticides, nearby logistic facilities, market access
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information and peer to peer lending of farm equipment. There is also a provision of
unique farmer ID (FID) to uniquely identify a farmer and to know benefits availed
by a farmer under various schemes.

This Centralized Farmers Database shall be useful for various activities like
issuing soil health cards, dissemination of crop advisories to the farmers, precision
farming, smart cards for farmers to facilitate e-governance, crop insurance, settlement
of compensation- claims, grant of agricultural subsidies, community/village resource
centres etc.  The data of 4.3 crore farmers linked with land records have already
been verified and the database would be unveiled shortly. It would enable use of
artificial intelligence on large data sets which will help in managing farms more
effectively. Applications built over the stack will provide farmers with
recommendations on which seeds to buy, and best practices to maximise their yield,
along with updates on weather, agricultural credit, insurance, and all other schemes.
This will also help increase farmers’ income and improve the efficiency of the
agricultural sector. Diverse problems such as inadequate access to credit and
information, pest infestation, crop wastage, poor price discovery, and yield forecasting
can be sufficiently addressed by use of digital technology. This is the fourth priority
agenda in agricultural sustainability for moving towards precision farming.

INDIAN FRAMEWORK POLICIES FOR CLIMATE ACTION AND
AGRICULTURE SUSTAINABILITY

The Government of India launched eight National Action Plan on Climate
Change (NAPCC) on 30thJune, 2008. It outlines a national strategy that aims to
enable the country to adapt to climate change and enhance the ecological sustainability
in its development path (Byravan and Rajan, 2012). These missions are-

1. National Solar Mission, launched in January 2010 , with the objective of
establishing India as a global leader in solar energy, by creating the policy conditions
for solar technology diffusion across the country as quickly as possible.

2. National Mission for Enhanced Energy Efficiency, implemented in 2011,
aims to strengthen the market for energy efficiency by creating conducive regulatory
and policy regime. The National EV Policy is promoting Electric transportation,
which is set to expand significantly soon. India aspires to achieve 30-percent
electrification of its entire vehicle fleet by 2030 (Singh, 2023). The National Green
Hydrogen Mission that envisions India as a global centre for the manufacture, use,
and export of green hydrogen. The ultimate target of this mission is to boost India’s
self-reliance in energy and accelerate decarbonisation of the industrial, transportation
and energy sectors of the economy.
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3. National Mission on Sustainable Habitat deliberated for Development
of sustainable habitat standards that lead to robust development strategies while
simultaneously addressing climate change related concerns. The Smart Cities Mission
endeavours to create cities that rely on smart solutions to provide basic infrastructure,
a decent standard of living, and clean and sustainable environment with preparation
of comprehensive mobility plans that enable cities to undertake long-term, energy
efficient and cost-effective transport planning.

4. National Water Mission ensures integrated water resource management
to conserve water, minimize wastage, and ensure more equitable distribution both
across and within states. The Mission also consider the provisions of the National
Water Policy and develop a framework to optimize water use by increasing its
efficiency by 20 per cent through regulatory mechanisms.

5. National Mission for Sustaining the Himalayan Eco-system. The
Himalayan ecosystem are vulnerable to the impacts of changes due to natural causes,
anthropogenic emission related causes and due to developmental paradigms of the
modern society.  This Mission has been launched with the goal of addressing all
such issues holistically and in coordinated manner by involving all possible
stakeholders. (NMSHE, 2010)

6. National Mission for a Green India puts greening in the context of climate
change adaptation and mitigation. Greening is meant to enhance ecosystem services
such as carbon sequestration and storage (in forests and other ecosystems),
hydrological services and biodiversity; as well as other provisioning services such
as fuel, fodder, small timber, and non- timber forest products (NTFPs).

7. National Mission for Sustainable Agriculture has been made operational
from the year 2014-15, it aims at making agriculture more productive, sustainable,
remunerative and climate resilient by promoting location specific integrated /
composite farming systems; soil and moisture conservation measures; comprehensive
soil health management; efficient water management practices and mainstreaming
rain-fed technologies. This mission relies on schemes like “Pradhanmantri Krishi
Sinchayee Yojana” and “Soil Health card”

8. National Mission on Strategic Knowledge for Climate Change. Since,
India is too large a country to adopt strategies based on global averages of climate
change. The current levels of uncertainties associated with likely consequences of
climate change in various regions of the country are significant and do not enable
the development of strategic action plans for different regions within the country. This
mission Development of national capacity for modelling the regional impact of
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climate change on different ecological zones within the country for different seasons
and living standards.

RECOMMENDATIONS FOR CLIMATE CONSERVATION AND
AGRICULTURE ENHANCEMENT

� Mainstreaming carbon budgeting into global climate action.

� Sustainable consumption for climate change mitigation.

� Adoption of climate action that is sensitive to carbon inequality.

� Protecting the climate-regulating land cover of the world. Between 1992 and
2019, the loss of climate-regulating land cover experienced by India has
been the least among G20 nations.

� Enabling a transition to green growth to reduce their carbon cost of growth.
Adopting a green growth pathway demands the appetite for reduced rate of
growth.

� Prioritising expansion of renewable energy capacities. The performance of
most G20 nations in terms of share of renewable consumption in total final
energy consumption is not satisfactory.

� Coordination between national and sub-national governments in climate
action: Successful climate action will require considering local realities into
climate mitigation strategies.

� Sustainable Agriculture could be obtained by promoting organic farming,
increasing the production of Bio-fertilizers, Precise Irrigation, Direct Seed
Transplantation, Crop diversification, promoting plantation in Arable land,
identification and release of Climate Resilient Varieties (CRV), Identification
of genotypes of crops with enhanced CO2 fixation potential and less water
consumption & Nutrients, identification of Climate Resilient genotypes with
greater adaptation to drought, flood, salinity and high temperature.

CONCLUSION

While several approaches already exist in the field of short-term risk
assessment and management, mainly in the field of extreme events, existing
approaches do often not sufficiently address long-term, slow-onset changes due to
climate change. Also, risk and vulnerability assessments often do not meet the
information needs of policy-makers and local governments in order to manage the
risks of climate change and associated agricultural losses and damages effectively.
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The recommendations given here can act as an input in defining the agenda
of the G20 climate sustainability working group and can be instrumental in developing
a voluntary framework that can strengthen global climate action through the
establishment of specific institutional arrangements that ensure consistent
achievement of targets and commitments.  These comprehensive assessments capture
the realities of climate performance in the most underdeveloped nations and can
broaden the ambit of global climate action.

Global climate governance in its current form does not adequately incorporate
concerns of climate justice and equity. India is presiding over the G20 meet at such
a time that is extremely critical for global climate action. The county has the
opportunity to steer global climate governance in a direction that will adequately
address issues that are material for effective climate action but were previously
ignored. India can emerge as a champion of climate cooperation not only in G20
countries but across the globe.
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Ambient air pollution is a significant factor in the global disease load. The
majority of the world’s population lives in areas where air pollution levels exceed
World Health Organization health-based air-quality criteria because to emissions
from industry, electricity generation, transportation, and domestic burning. Because
it is omnipresent and has multiple hazardous effects on human health effects, including
cancer, outdoor air pollution constitutes an important global public health concern.
There is currently extensive evidence from human and experimental animal research,
as well as mechanistic data, to indicate a causal association between ambient air
pollution, particularly particulate matter (PM), and lung cancer incidence and
mortality. PM air pollution is thought to be responsible for hundreds of thousands of
lung cancer deaths worldwide each year. The epidemiological evidence on ambient
air pollution and the risk of other types of cancer, such as bladder cancer or breast
cancer is relatively limited. Ambient air pollution may also be linked to poorer cancer
survival, though further research is needed. In addition to providing a summary of
ambient air pollutants, their sources, and current worldwide levels, this chapter also
describes the epidemiological data connecting ambient air pollution with cancer
incidence and mortality. We also highlighted the biological mechanisms through
which air pollution causes cancer.

INTRODUCTION

Ambient air pollution is a major public health concern around the world
since it is pervasive, affects everyone, and has multiple serious hazardous effect
human health, including chronic obstructive pulmonary disease (COPD) linked to
elevated ozone (O

3
) and acute lower respiratory illness (ALRI), cerebrovascular

disease (CEV), ischemic heart disease (IHD), COPD, and lung cancer (LC) linked
to PM 2.5 (Lelieveld et al., 2015). In 2019, ambient air pollution was estimated to
cause 4.2 million premature deaths globally owing to exposure to fine particulate
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matter, which causes cardiovascular and respiratory disorders, as well as cancer.
According to WHO, 37% of outdoor air pollution-related premature deaths in 2019
were due to IHD and stroke, 18% and 23% of deaths were due to COPD and ALRI,
respectively, and 11% of deaths were due to cancer within the respiratory tract (WHO,
2022). The majority of the world’s population lives in places where air pollution
levels exceed WHO health-based air-quality standards, owing to emissions from
industry, energy generation, transportation, and domestic burning. Outdoor air
pollution is a major global public health concern since it is ubiquitous and has
numerous negative consequences on human health, including cancer (Turner et al.,
2020).

SOURCES AND LEVELS OF AMBIENT AIR POLLUTION

Gaseous pollutants such as sulphur dioxide [SO
2
], nitrogen oxides (NOx),

carbon monoxide [CO], and volatile organic compounds [VOCs]) and particulate
matter (PM) (including carbonaceous aerosol particles, such as black soot) are among
the major primary air pollutants emitted directly into the environment as a result of
the combustion of fossil and biomass fuels. Although CO levels are frequently low
outside in the industrialized world nowadays (due to pollution regulations such as
catalytic converters on automobiles), significant amounts can be found near biomass-
burning sources, such as wildfires (Santos et al., 2018) . Secondary air pollutants,
which include O

3
, a significant component of photochemical smog, are generated in

the atmosphere when NOx and hydrocarbons such as VOCs react in the presence of
sunlight. Similarly, particle, sulphates, nitrates and aerosols are regularly formed in
the atmosphere from SO

2
 and NOx, respectively. Combustion particles are

microscopic in diameter and are frequently referred to as fine particulate matter, or
PM2.5 Submicron combustion-related PM2.5 is of particular concern for human
health because it includes various hazardous substances (e.g., heavy metals and acids)
and can penetrate deeper into the lung than bigger PM created by natural processes,
such as mainly windblown soil particle mass (Thurston, 2017). Air pollutants are
released or generated both outdoors and indoors, resulting in individual pollutant
exposure levels that can vary from levels measured by regular ambient air pollution
measurements at centrally placed air monitoring stations. The most frequent health-
related air pollutants of the greatest risk have been compiled in Table and classified
into three categories: a) pollutants mostly emitted into the outside environment, b)
pollutants primarily discharged into the inside environment, and c) pollutants
discharged into both the outdoor and indoor natural environments.
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Table1. General Health-Impacting Air Pollutants, Grouped by source or origin
(WHO; Global Environment Monitoring System, 1982; WHO, 2022)

PM2.5, SO
2
, NO

2
, O

3
, and CO belongs to the pollutants listed, along with

their typical sources. The following discussions will concentrate on outdoor air
contaminants linked to cancer, particularly PM and its constituents (WHO; Global
Environment Monitoring System, 1982; Loomis et al., 2014).
PARTICULATE MATTERS (PM)

SPM is a vast class of chemically and physically varied aerosols made up of
solid particles or droplets of liquid that are suspended in the air. These aerosols can
be distinguished by their size (described below), generation mechanism, origin,
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chemical composition, atmospheric behavior, and measurement method. PM is
commonly characterized according to the following size fractions:

• PM
10

 includes the biggest particles that can be inhaled. Particles larger than
10 µm are not often inhaled past the trachea, are trapped in the nose and
throat, and are not deposited in the lung. PM

10
 also includes all of the following

fractions:

• PM
2.5

, also known as fine particulate matter, can be inhaled into to the alveoli
sacs of lungs, where oxygen exchange to the bloodstream takes place. As
such, Over the past few decades, research on the hazardous effects of outdoor
air pollution exposure on human health has increasingly focused on PM2.5.

PM2.5 is produced directly from combustion sources, but it is also generated
from gaseous precursors such as SO

2
 and NOx, as well as organic molecules.

Secondary particles account for a significant component of the PM2.5 mass in some
places. Sulphates, nitrates, chlorides, ammonium salts, organic carbon, and condensed
metals are frequent constituents of secondary fine particles. Combustion coal,
produces PM2.5 that is significantly concentrated in a variety of moderately volatile
and potentially hazardous Chalcophile elements such as Zn, As, Se, Mo, and Cd
(National Research Council (NRC)., 1980). PM2.5 may persist in the atmosphere
for up to several weeks and traverse hundreds to thousands of kilometers7; however,
most coarse particles normally deposit to the earth within minutes to hours and
move only tens of kilometers from the source (Turner et al., 2020). In 2017, the
global population-weighted average yearly PM2.5 concentration was 46 µg/m3, which
is four times higher than the WHO’s health-based global air-quality recommendation
of 10 µg/m3. 92% of the world’s population lives in areas where ambient PM2.5
concentrations exceed the WHO guideline, and large populations in China,
Bangladesh, India, Pakistan, and Nigeria have exposures above the WHO’s highest
interim target guideline of 35µg/m3(Health Effects Institute, 2019). In 2017,
population-weighted outdoor PM2.5 levels ranged from 7 µg/m3 in the United States
to 91 µg/m3 in India. NO

2
 global population-weighted mean concentrations were

projected to be 1.6 ppb from 1996 to 2012, with annual increases of 0.9% (95% Cl,
0.6%-1.1%) (Geddes et al., 2016) .

MECHANISMS OF AIR POLLUTION-DERIVED CARCINOGENESIS

The molecular processes underlying air pollution-related cancer are still
unknown. Nonetheless, a significant amount of evidence from indirect models
demonstrates that outdoor air pollution contributes to aberrant cell growth and cancer
(Pitot, 1993). Air contaminants can have consequences in the respiratory tract after
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inhalation, including the extrathoracic, tracheobronchial, and alveolar airways.
Retained particles and gas can have a major impact on both the local and systemic
levels, causing low-grade and long-term inflammation as well as oxidative stress
(Brauer et al., 2001). Air pollution contains various mutagens and carcinogens, such
as polycyclic aromatic hydrocarbons (PAHs) (Castano-Vinyals, 2004), dioxins
(Manisalidis et al., 2020), sulfur-containing chemicals, and 3-nitrobenzanthrone (Arlt,
2005). Because of their ability to produce DNA adducts, PAHs are linked to high
risk of carcinogens to human. One meta-analysis verified the nonlinear dose-response
connection between PAH and DNA adducts in air pollution, and various investigations
have found that carcinogen-DNA adducts are closely linked to cancer risk (Dunn,
1991; Peluso et al., 1998; Peluso, 2001; Moorthy et al., 2015). However, an
individual’s repair capacity may influence whether DNA adducts are removed by
the repair mechanism, possibly leading to DNA alterations or mutations (Demetriou
and Vineis, 2015). Gene mutations and gene silencing are particularly important in
carcinogenic mechanisms because they can influence tumor suppressor genes (TSGs)
(Wang et al., 2018). Several studies have demonstrated that there are mutagenic
particulate and volatile matter components in outdoor environment (Claxton et al.,
2004). Changes in posttranslational modifications of histones, 5-hydroxymethylation,
and, most notably, DNA methylation, which is a biochemical change that occurs in
cytosines, particularly in the CpG context, and modifies gene expression as well as
several other functions, have all been linked to outdoor air pollution (Sanchez-Guerra
et al., 2015). Another research has discovered that after PM exposure, the A549 cell
line has dysregulated actin cytoskeleton and down-regulated miR-802 expression
(Li et al., 2016). Human bronchial epithelial cells exposed to varying concentrations
of PM2.5 exhibit transcription alterations in numerous genes, impacting some
implicated in inflammatory and immunological response, oxidative stress, and DNA
damage, as well as lower cell viability in a dose-dependent way (Ding et al., 2014).
Several other studies have demonstrated that air pollutants cause the release of
proinflammatory cytokines such as IL-6, TNF-, and granulocyte-macrophage colony-
stimulating factor, leading to low-grade, chronic inflammation in the airway and
across the body (Baulig, 2007; Gualtieri et al., 2008; Zhou et al., 2015).

Carcinogenesis caused by air pollution is predicted to be a multistep process
that comprises initiation, promotion, and advancement.  Individual and time-
dependent dosages, while not fully understood, influence the mechanisms by which
ambient air contaminants cause cancer cell transformation. Further research will
determine which processes are most important and can be employed as early
biomarkers of cancer caused by air pollution.
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CONCLUSIONS

In conclusion, there is clear and substantial proof of a relationship between
ambient air pollution, specifically PM in outdoor air, and lung cancer incidence and
mortality, resulting in hundreds of thousands of lung cancer deaths worldwide each
year. This burden is an urgent global public health concern that necessitates many
multilevel public health and policy measures for cancer prevention. More study on
cancer incidence and survival at various cancer sites, as well as research on the
effectiveness of specific cancer preventive measures, is required, particularly in low-
and middle-income countries.
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Ecotourism is an emerging trend in the tourism industry, which involves
responsible travel to natural areas that conserves the environment and improves the
well-being of local people. It is an essential tool for promoting sustainable
development and achieving the Sustainable Development Goals (SDGs). India is a
country with a diverse range of wildlife sanctuaries, national parks, and other protected
areas that offer immense potential for ecotourism development. The G-20 nations,
being the world’s leading economies, have a significant role to play in promoting
ecotourism development in India as a measure of achieving the SDGs. This research
paper aims to examine the role of G-20 nations in ecotourism development in India
as a measure of achieving SDGs.

METHODOLOGY

This research paper is based on secondary data obtained from various national
and international sources along withthe review of relevant literature on ecotourism
in India and the role of G-20 nations in promoting sustainable tourism practices. The
literature review includes academic articles, government reports, and industry
publications.Research articles by (Holden, 2010), (Ziffer, 1989),(Bansal & Kumar,
2011), (Isaacs, 2000),(Lee & Jan, 2019), (Juvan & Dolnicar, 2014), (Tao & Wall,
2009) have identified various positive aspects of Ecotourism and Protected Area
Eco-dynamics.The research also draws on case studies of successful ecotourism
initiatives in India and other countries. The research work is primarily descriptive
and exploratory in its approach.

INTER-CONNECTIONS BETWEEN G-20, SUSTAINABLE DEVELOPMENT
GOALS AND ECOTOURISM

The G-20, or Group of Twenty, is a forum for international cooperation and
decision-making among the world’s major economies. It includes 19 individual
countries and the European Union, which together account for around 80% of global
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GDP, 75% of global trade, and two-thirds of the world’s population. The G-20 was
created in 1999 to promote international financial stability and address global
economic challenges.The G-20 has recognized the importance of sustainable
development and has committed to supporting the SDGs. The Sustainable
Development Goals (SDGs) are a set of 17 goals adopted by the United Nations in
2015 to promote sustainable development in various areas, including poverty
reduction, climate action, and sustainable tourism.G-20 nations can support the
development of ecotourism infrastructure, such as eco-lodges, nature camps, and
interpretation centres, to promote sustainable tourism practices (UNWTO,
2017).Considering its importance, the G-20 has made sustainable development a
key priority in its agenda, recognizing that economic growth and environmental
sustainability are closely intertwined. The G-20 has also acknowledged the role of
tourism, in promoting sustainable development, including ecotourism, as it can
contribute to economic growth while protecting the environment and benefiting local
communities.

In terms of ecotourism, the SDGs can provide a useful framework for
promoting sustainable tourism practices. For example, SDG-8 can provide an
ecotourism framework for Economic growth and decent work opportunities and
provide economic benefits to local communities, SDG-12 on sustainable consumption
and production can guide the development of ecotourism activities that minimize
waste and reduce the carbon footprint of tourism. SDG-14 on life below water can
inform ecotourism activities that promote marine conservation and protect marine
wildlife. Similarly, SDG 15 on life on land can guide ecotourism activities that protect
biodiversity and natural habitats.As noted by Fennell and Dowling (2013), ecotourism
is a sustainable tourism practice that promotes environmental conservation,
community development, and cultural exchange.

ECOTOURISM AS A SOURCE OF SUSTAINABLE DEVELOPMENT IN G-
20 NATIONS

Ecotourism in wildlife sanctuaries can support several of the Sustainable
Development Goals of the G-20. For example, it can contribute to fulfillingthe
following Sustainable Development Goals (SDGs):

Goal 4: Quality Education - Ecotourism can provide educational
opportunities for visitors to learn about local cultures and traditions, as well as to
appreciate the value of biodiversity and ecosystem services.

Goal 8: Decent Work and Economic Growth - Ecotourism can provide
employment opportunities for local communities and support the growth of
sustainable businesses.
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Goal 10: Reduced Inequalities- Ecotourism can promote social inclusion
by providing economic opportunities to marginalized communities and promoting
cultural exchange.

Goal 12: Sustainable Consumption and Production - Ecotourism can
promote sustainable consumption and production practices by encouraging visitors
to minimize their environmental impact and support local, sustainable businesses.

Goal 14: Life Below Water - Ecotourism can support the conservation of
marine and coastal ecosystems by providing economic benefits to local communities
that depend on these ecosystems.

Goal 15: Life on Land - Ecotourism can support the conservation of
terrestrial ecosystems and biodiversity by providing economic incentives for
conservation and promoting sustainable land use practices.

Goal 13: Climate Action - Ecotourism can support climate action by
promoting sustainable travel practices, such as carbon-neutral transportation and
eco-friendly accommodations.

Ecotourism has significant potential for economic development and
sustainable conservation in G-20 nations. In particular, India has an abundance of
natural and cultural resources that can be developed for ecotourism, including wildlife
sanctuaries, national parks, and historical sites.

In addition to supporting the SDGs, ecotourism in wildlife sanctuaries can
also contribute to community development, education, and awareness-building around
conservation issues. It can provide opportunities for visitors to learn about local
cultures and traditions, as well as to appreciate the value of biodiversity and ecosystem
services. To achieve these SDGs through ecotourism, it is important to ensure that
tourism activities are managed responsibly and sustainably, taking into account the
social, economic, and environmental impacts of tourism. This includes limiting the
number of visitors, promoting responsible behaviour among tourists, and ensuring
that economic benefits are shared fairly among local communities. By doing so,
ecotourism can contribute to the achievement of sustainable development goals while
also promoting conservation efforts and cultural exchange.

Overall, the G-20 has recognized the importance of sustainable development
and has made commitments to support the SDGs. The G-20 has identified sustainable
tourism as a key sector for achieving the SDGs, and the SDGs provide a useful
platform for promoting sustainable tourism practices, including ecotourism.
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RICH NATURAL BIODIVERSITY AND PROTECTED AREAS INVENTORY
FOR ECOTOURISM DEVELOPMENT IN INDIA

India is home to a rich variety of wildlife and natural habitats, including over
500 wildlife sanctuaries and national parksthat attract tourists from all over the
world.These protected areas have the potential for ecotourism development, which
can contribute to sustainable development while promoting conservation and creating
economic opportunities for local communities.

PROTECTED AREAS AND NATIONAL PARKS

Protected Areas in India have been divided into several categories which are
as follows:

� National Parks

� Wild Life Sanctuaries

� Community Reserves

� Conservation Reserves

� Marine Protected Area

Table 1.1Category-wiseProtected Areas of India  (As of December 2021) 

Source: National Wildlife Database, Wildlife Institute of India(Protected Areas of
India, n.d.)

Geographical Area of India (http://knowindia.gov.in/) = 32,87,263  km2

The forest cover of India (FSI, 2021)   

Forest + Tree Cover Area 7,13,789 + 95,748 = 8,09,537 km2

Forest + Tree Cover Percentage 21.71% + 2.91% = 24.62% of the
geographical area
of India
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Chart-1: Category-wise Protected Areas of India 

Chart developed by Researcher using National Wildlife Database

Chart-2: Growth of National Parks in India from 2000 to 2020 (Numbers and
Area Covered)

Chart developed by Researcher using National Wildlife Database

Sharma and Thakur (2019) note that “wildlife tourism is one of the most
promising areas for Ecotourism development in India,” citing successful initiatives
such as the Periyar Tiger Reserve and the Gir National Park.
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Map-1: Geographical Distribution of National Parks in India

The National Parks &wildlife sanctuaries in India may provide an enormous
potential for ecotourism development, which can contribute to conservation efforts
while also providing economic benefits to local communities. Ecotourism activities
in these areas can provide a source of revenue for local communities, which can
help to reduce poverty and promote economic growth. Ecotourism can also create
awareness about the importance of conservation and sustainable development, and
encourage visitors to respect the natural environment and local cultures.According
to the World Tourism Organization (2019), sustainable tourism practices can
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contribute to the achievement of Sustainable Development Goals, particularly in
developing countries like India.

However, it is important to ensure that ecotourism is developed responsibly
and sustainably, with a focus on minimizing negative impacts on the environment
and local communities. This can be achieved through the use of sustainable tourism
practices, such as reducing waste and carbon emissions, supporting local businesses,
and promoting cultural sensitivity and respect.In conclusion, the potential for
ecotourism development in wildlife sanctuaries in India is significant and can
contribute to sustainable development and the achievement of the SDGs. The G-20
recognizes the importance of sustainable tourism and has made commitments to
support the SDGs through sustainable tourism practices, including in the context of
ecotourism in wildlife sanctuaries. However, it is important to ensure that ecotourism
is developed responsibly and sustainably, with a focus on minimizing negative impacts
and promoting conservation and sustainable development.

ECOTOURISM DEVELOPMENT IN INDIA

India is home to a vast array of wildlife sanctuaries, national parks, and other
protected areas that are rich in biodiversity and offer excellent opportunities for
ecotourism development. According to the Ministry of Tourism, the total number of
foreign tourist visits to wildlife sanctuaries and national parks in India has been
steadily increasing over the years, with a total of 3.58 million visits in 2019. However,
the potential for ecotourism in India is still largely untapped, and there is much
scope for further development.

Ecotourism development in India can provide significant benefits in terms
of biodiversity conservation, sustainable economic development, and community
empowerment. Ecotourism can generate revenue for local communities and contribute
to the conservation of natural resources. It can also help to create employment
opportunities and promote the well-being of local people. However, ecotourism
development must be carried out in a responsible and sustainable manner to avoid
negative impacts on the environment and local communities.

Current State of Ecotourism in India:

India has significant potential for ecotourism development, with diverse
ecosystems and wildlife species, a rich cultural heritage, and numerous protected
areas. However, the development of ecotourism in India has been slow, with tourism
focused primarily on cultural and historical attractions rather than nature-based
tourism. According to the Government of India’s Ministry of Tourism (2021),
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ecotourism in India faces several challenges, including inadequate infrastructure,
limited government support, and insufficient community involvement.Ecotourism
in India faces several challenges, including inadequate infrastructure, limited
government support, and insufficient community involvement.

Potential for Ecotourism Development:

Despite these challenges, India has significant potential for ecotourism
development, with numerous wildlife sanctuaries and protected areas that offer unique
tourism opportunities. Wildlife tourism is one of the most promising areas for
ecotourism development in India, with several successful initiatives such as the
Periyar Tiger Reserve and the Gir National Park. Other potential areas for ecotourism
development in India include nature-based tourism, adventure tourism, and cultural
tourism.

Significant Steps to Explore and Boost the Ecotourism Sector in India and G-
20 Nations

India has tremendous potential to lead ecotourism development in G-20
nations through wildlife tourism, given its rich biodiversity and varied wildlife
sanctuaries. India can lead ecotourism development in G-20 nations through wildlife
tourism. By leading ecotourism development in G-20 nations through wildlife
tourism, India can not only promote sustainable tourism practices and conservation
efforts but also provide economic benefits to local communities and enhance cultural
exchange with international visitors. This can also help to position India as a leader
in ecotourism development, enhancing its reputation as a preferred destination for
wildlife tourism.

To explore and boost the ecotourism sector in India, the following steps could
be taken:

1. Develop ecotourism policies and guidelines: India can develop
ecotourism policies and guidelines that prioritize sustainable practices and the
conservation of natural and cultural resources. This will provide a framework for
ecotourism development in the country.

2. Promote ecotourism destinations: India can promote its ecotourism
destinations through targeted marketing and branding efforts. This can include
partnering with travel agencies, tour operators, and online travel platforms to reach
international audiences.
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3. Encourage public-private partnerships: India can encourage public-
private partnerships to develop ecotourism infrastructure and services. This can
include developing eco-friendly accommodations, transportation, and tour services.

4. Enhance community involvement: India can enhance community
involvement in ecotourism development to ensure that local communities benefit
from tourism activities. This can include promoting community-based ecotourism
initiatives and providing training and capacity-building opportunities for local
communities.India can encourage community participation in wildlife tourism by
promoting community-based ecotourism initiatives. This can provide economic
benefits to local communities and help to build their capacity to participate in tourism
activities.

5. Strengthen International cooperation: India can strengthen international
cooperation in ecotourism development by partnering with other G-20 nations and
international organizations. This can include sharing best practices, promoting joint
marketing efforts, and developing sustainable tourism standards. Collaboration with
other G-20 nations and international organizations can boost ecotourism development
opportunities in a significant manner. This can help to promote wildlife tourism as a
means of promoting sustainable development and conservation.

6. Establishing best practices for wildlife conservation and ecotourism:
India can share its experience and expertise in wildlife conservation and ecotourism
with other G-20 nations, especially those with rich biodiversity. India’s conservation
success stories, such as Project Tiger, can serve as models for other nations to emulate.

7. Developing world-class infrastructure for wildlife tourism: India can
develop world-class infrastructure for wildlife tourism, such as wildlife resorts, nature
camps, and interpretation centres. This will attract both domestic and international
tourists and enhance the quality of wildlife tourism experiences. International
cooperation and Investment among the G-20 nations can be extremely helpful for
developing world-class infrastructure for wildlife tourism.

8. Promoting responsible wildlife tourism: India can promote responsible
wildlife tourism by creating awareness among tourists about the importance of
conservation and wildlife protection. This can be done through signage, interpretation
boards, and trained guides who can educate tourists about the dos and don’ts of
wildlife tourism.

By taking these steps, India can explore and boost the ecotourism sector,
while promoting sustainable tourism practices and conservation efforts. This can
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also provide economic benefits to local communities and enhance cultural exchange
with international visitors. Additionally, by strengthening international cooperation,
India can benefit from the experiences and expertise of other G-20 nations and
international organizations, which can further support the growth and development
of the ecotourism sector in the country.

Role of G-20 Nations to Promote Ecotourism and Attain Sustainable
Development Goals through Mutual Cooperation.

The G-20 nations can play a significant role in achieving sustainable
development goals through ecotourism by promoting and supporting sustainable
tourism practices, particularly in the context of wildlife sanctuaries and protected
areas. Here are some ways G-20 nations can cooperate to achieve sustainable
development goals through ecotourism:

1. Promote Internationally Recognized Sustainable Tourism Practices:
The G-20 nations can work together to promote sustainable tourism practices that
prioritize conservation, community involvement, and responsible tourism behaviours.
This can be achieved through joint initiatives, awareness campaigns, and capacity-
building programs.

2. Support the Development of Ecotourism Infrastructure:G-20 nations
can cooperate in supporting the development of ecotourism infrastructure, such as
eco-lodges, nature camps, and interpretation centres. This can help to improve the
quality of tourism experiences, enhance visitor satisfaction, and generate revenue
for local communities.

3. Encourage Research and Monitoring: G-20 nations can collaborate in
conducting research and monitoring of wildlife populations, ecosystems, and tourism
activities to identify potential risks and develop effective management strategies.
This can help to promote sustainable tourism practices and improve the conservation
of wildlife and their habitats.

4. Promote Cultural Exchange: G-20 nations can cooperate in promoting
cultural exchange through ecotourism, highlighting the cultural heritage and traditions
of local communities living near wildlife sanctuaries. This can help to promote cultural
understanding, diversity, and appreciation.

5. Support Conservation Efforts: G-20 nations can collaborate in supporting
conservation efforts through tourism revenue sharing, promoting community-based
ecotourism initiatives, and establishing partnerships with conservation organizations.
This can help to ensure the long-term conservation of wildlife and their habitats.The
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G-20 nations can support conservation efforts in India’s wildlife sanctuaries and
national parks. This can include providing financial and technical support for
conservation programs, promoting community-based ecotourism initiatives, and
establishing partnerships with conservation organizations.

6. Develop Ecotourism Certification Programs: G-20 nations can cooperate
in developing ecotourism certification programs that promote sustainable tourism
practices and provide recognition for businesses that adhere to these standards. This
can help to improve the quality of tourism offerings and promote responsible tourism
practices.

7. Capacity Building and Training: The G-20 nations can support capacity
building and training programs for local communities and tourism operators. This
can help to enhance their skills and knowledge in ecotourism management and
promote sustainable tourism practices.According to a study by Hossain and Islam
(2020), “Capacity building and training programs can be instrumental in promoting
sustainable tourism practices in India and supporting the development of ecotourism.”

8. Marketing and Branding: The G-20 nations can support the marketing
and branding of India’s wildlife sanctuaries and national parks as ecotourism
destinations. This can help to attract more tourists and generate revenue and achieve
SDGs.

By cooperating in these ways, G-20 nations can help to achieve sustainable
development goals through ecotourism, supporting the conservation of wildlife and
their habitats, promoting sustainable economic development, and fostering cultural
exchange and understanding.

RECOMMENDATIONS

Recommendations to promote ecotourism in wildlife sanctuaries in G-20
countries are as follows:

1. Develop and enforce sustainable tourism policies that prioritize conservation
and responsible tourism practices.

2. Promote and market wildlife sanctuaries as ecotourism destinations through
targeted marketing and branding efforts.

3. Develop and promote eco-friendly accommodations, such as lodges and
camps, to minimize the impact of tourism on the environment.
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4. Provide training and capacity-building opportunities for local communities
to participate in tourism activities and benefit from tourism revenue.

5. Promote community-based ecotourism initiatives that involve local
communities in tourism planning and implementation.

6. Develop interpretive facilities and programs to educate visitors about the
importance of wildlife conservation and sustainable tourism practices.

7. Establish guidelines for responsible wildlife viewing and behaviour around
wildlife to ensure the safety of both visitors and animals.

8. Develop ecotourism certification programs to recognize and promote
businesses that adhere to sustainable tourism practices.

9. Encourage partnerships between tourism businesses and conservation
organizations to support conservation efforts and promote sustainable tourism
practices.

10. Establish monitoring programs to track the impact of tourism on wildlife
and their habitats, and use this data to inform tourism management decisions.

11. Develop and promote nature-based tourism activities, such as hiking,
birdwatching, and wildlife photography, to diversify tourism offerings.

12. Develop and promote sustainable transportation options, such as bicycles
and electric vehicles, to reduce the carbon footprint of tourism.

13. Encourage visitors to purchase locally produced and sustainable products,
supporting local economies and reducing the carbon footprint of tourism.

14. Implement waste management and recycling programs to minimize the impact
of tourism on the environment.

15. Establish visitor centres that provide information about the wildlife sanctuary
and the local ecosystem, as well as promote sustainable tourism practices.

16. Provide opportunities for visitors to participate in conservation efforts, such
as tree planting or habitat restoration.

17. Encourage research and monitoring of wildlife populations and their habitats
to support effective conservation management.

18. Promote responsible wildlife photography and discourage practices that
disturb or harm wildlife.
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19. Collaborate with other wildlife sanctuaries and tourism destinations to
promote sustainable tourism practices and share best practices.

20. Develop and promote cultural tourism activities that showcase the cultural
heritage and traditions of local communities living near wildlife sanctuaries,
encouraging cultural exchange and supporting local economies.

By implementing these recommendations, G-20 countries can promote
sustainable ecotourism practices in wildlife sanctuaries, supporting conservation
efforts, local communities, and sustainable economic development.

CONCLUSION

G-20 nations can play a significant role in promoting sustainable tourism
practices in India and supporting the development of ecotourism. G-20 nations can
collaborate with the Indian government and local communities to promote sustainable
tourism policies and practices, provide financial and technical assistance, and support
capacity-building and training programs. G-20 nations can also promote the
development of ecotourism infrastructure, such as eco-lodges, nature camps, and
interpretation centres, and encourage responsible tourism behaviour through
awareness campaigns and certification programs. Additionally, G-20 nations can
support conservation efforts and cultural exchange through tourism revenue sharing
and partnership initiatives.Ecotourism is a promising tool for achieving Sustainable
Development Goals, particularly in developing countries like India. The development
of ecotourism in India faces several challenges, but G-20 nations can play a significant
role in promoting sustainable tourism practices and supporting ecotourism
development. By collaborating with the Indian government and local communities,
providing financial and technical assistance, and promoting responsible tourism
behaviour, G-20 nations can help to achieve sustainable development goals in India
while promoting environmental conservation, community development, and cultural
exchange.By working together, G-20 nations, governments, businesses, and civil
society organizations can promote sustainable tourism practices that not only benefit
the environment but also support economic growth and the well-being of
local communities.
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When the UN Summit in September 2015 agrees on Sustainable Development
Goals (SDGs) that everyone can use, the world will be in new territory. By 2015, all
countries, rich and poor, will have to change their growth paths in a fundamental
way. The new agenda is nothing less than a Copernican turn in how people think
about and work on growth and cooperation. The shift to sustainable development
and the idea that came out of it, the Global Partnership for Sustainable Development,
have not yet reached all policymakers, companies, and people everywhere. So far,
attention has only been paid to how low-income countries accomplish their plans at
home and how high-income countries work together internationally. The reason for
this uneven pattern of attention should be a cause for concern since the growth paths
of the high-income countries and some of the larger middle-income countries are
key to the success of the new agenda. Given what they have promised and what they
have done in the past, the question for the G20 is not whether to help with the SDGs,
but how. G20 leaders should strongly support the new plan and promise to put the
SDGs into action in their own countries, in their global policies, and in their work
with others. The G20 should create a G20 SDG Framework and adopt the new
architecture for implementing the SDGs. On a practical level, the G20 should focus
its work on the areas where their actions would have the most global impact and/or
give them the most benefit.

INTRODUCTION

The world’s biggest economies, which are part of the G20 group, are
responsible for about 80% of all greenhouse gas (GHG) emissions. For the world to
reach its climate goals, it is important for these countries to encourage the use of
clean energy. Clean energy is a science that will change the way we live in the future
and help us get there. Just switching to clean energy sources could give us a chance
to create more jobs. This change could be made by putting more money into research
and development of clean energy technologies, making it easier for businesses to get
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the money they need to invest in clean energy production, and teaching people more
about the benefits of moving away from traditional ways of making energy. This
study paper talks about the best ways to promote clean energy within the G20
framework and makes policy suggestions.

THE OBJECTIVES OF THE G20 ARE:

A. Policy coordination between its members in order to achieve global economic
stability, sustainable growth;

B. To promote financial regulations that reduce risks and prevent future financial
crises; and

C. To create a new international financial architecture

ORIGIN AND EVOLUTION OF G20:

The G20 was formed in reaction to the financial crises that happened in a
number of emerging economies in the 1990s and to the fact that some of these
countries weren’t getting enough attention in global economic discussions and
decisions. In December 1999, the Finance Ministers and Central Bank Governors of
important developed and developing countries met for the first time in Berlin,
Germany, to talk informally about important problems for the stability of the world
economy. Since then, the finance ministers and the heads of the central banks have
met every year. In 2002, the finance ministers and central bank directors of the G20
met in India. In 2008, the G20 became a summit to deal with the 2008 world financial
and economic crisis.

Renewable energy target: A key way to encourage the use of clean energy is
to set a renewable energy goal as a percentage of overall energy use. This goal can
be set on a national level, and it should be hard but not impossible to reach. A fair
transition must make sure that people who depend on traditional ways of making
power are not left behind or affected more than they should be by these changes. We
need to find fair solutions that let everyone take advantage of the improvements in
clean energy technologies while minimizing any negative effects of this change in
our energy infrastructure. Feed-in tariffs are a key strategy that is meant to encourage
people to invest in renewable energy sources.

Feed-in tariffs encourage the use of green energy by guaranteeing a price for
electricity made from sources like the sun or the wind. Several countries, like Japan,
Germany, and the U.S., have been able to use more solar and wind energy because of
this strategy. It can be helpful for the G20 countries.
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ENERGY EFFICIENCY STANDARDS:

The energy economy is important tools that can help all countries meet their
energy needs in the future. It could have a wide range of benefits, such as offsetting
increases in energy demand, lowering energy bills, and letting CO2 emissions go
down. Modern economies are built on energy, and economic growth and wealth
depend on energy. Setting guidelines for how buildings, appliances, and vehicles
use energy can cut down on energy use and encourage the use of clean energy. These
standards should be looked at and changed every so often to keep up with changes in
technology.

Carbon pricing

Carbon pricing mechanisms, such as a carbon tax or a cap-and-trade system,
can promote the use of clean energy by making polluting energy sources more
expensive. By putting a price on carbon, one can help shift responsibility for the
harm that GHG emissions cause back to those who are in charge of them and have
the power to stop them. Several countries have adopted this strategy, which can be a
good way to cut down on greenhouse gas (GHG) emissions.

Policy recommendations

International collaboration on sustainable energy should be promoted by the
G20 nations working together. This may involve working together on research and
development, sharing best practices, or aiding developing nations financially.

Investment in clean energy

The nations that make up the G20 should expand their investments in research
and development related to clean energy, as well as investments in the implementation
of technology related to clean energy. This can include funding for renewable energy
infrastructure, carbon capture and storage technology, and energy storage
technologies.

Phasing out of fossil fuel subsidies:

It is time for the G20 nations to stop providing financial support to the fossil
fuel industry. These subsidies constitute a barrier that prevents the adoption of
technology that produce clean energy and are detrimental to the goals regarding the
climate. The survey found that a record 157 GW of renewable energy (including
wind, solar, biomass, waste-to-energy, geothermal, marine, and small hydro) was
installed worldwide in 2017.
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Promotion of energy access:

The countries that make up the G20 should encourage the use of sustainable
energy while also working to provide access to electricity for underdeveloped
countries. This may include providing financial support for the construction of
infrastructure for renewable energy sources in developing nations as well as
encouraging the use of clean energy technologies in these nations.

G20 LEADERS SUMMITS

Seven G20 Summits have been held so far:

� To provide a unified response to the worldwide financial crisis, the United
States president hosted the First Summit in November of 2008. The world’s
leaders met for the first time to discuss the causes of the economic and
financial crisis and to agree on a plan of action centered on three goals: (i)
reviving the global economy; (ii) shoring up the international financial system;
and (iii) revamping the world’s major financial institutions.

� The Second Summit in London in April 2009: came up with a stimulus
package of US$1.1 trillion to restore credit and growth and strong regulatory
provisions, expansion of Financial Stability Forum (renamed as ‘Financial
Stability Board’ or FSB) and Basel Committee on Banking Supervision
(BCBS), reiteration of commitment against protectionist trends (including
trade, investment, and services), and commitment to reform of International
Financial Institutions.

� The Third Summit in Pittsburgh in September 2009 designated the G20 as
the ‘premier forum’ for international economic cooperation. The main
outcomes of the Pittsburgh Summit included to foster a ‘Framework for
Strong, Sustainable and Balanced Growth’ in the 21st century through sound
macroeconomic policies that prevent cycles of boom and bust through a
Mutual Assessment Process (MAP) or ‘peer review’ which is co-chaired by
India, a decision to reform the IFIs by shifting IMF’s quota share to dynamic
Emerging Markets and Developing Countries (EMDCs) of at least 5% from
over-represented countries to under-represented countries, adoption of a
dynamic formula for the World Bank to generate an increase of at least 3%
voting power for developing and transition countries that are under-
represented; and ensuring that World Bank and Regional Development Banks
(RDBs) have sufficient resources to address global challenges

� The ‘Framework for Strong, Sustainable, and Balanced Growth’ and the
conclusion of Phase-I work encompassing MAP (or ‘peer review’ by
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groupings of countries were the primary topics of discussion at the Fourth
Summit, held in Toronto in June 2010 under the theme of ‘Recovery and
New Beginnings. budget consolidation, or the halving of the budget deficit
by 2013 and the stabilization of debt by 2016, is a key aspect of domestic
rebalancing in advanced countries. A ‘growth-friendly fiscal consolidation’
strategy that prioritizes economic growth and recovery over exit alternatives
and budget cuts was also agreed upon. A High-Level Development Working
Group (DWG) was established to discuss the newly added topic of
“Development” to the G20 agenda.

� The G20 Development Agenda, embodied in the Multi-Year Action Plans
(MYAP) under the nine development pillars, namely, infrastructure (including
a high-level panel on infrastructure financing), human resources development,
trade, private investment, job creation, food security, growth with resilience,
domestic resource mobilization, and knowledge sharing, was the highlight
of the Fifth Summit in Seoul in November 2010 under the theme “Shared
Growth Beyond Crisis.”

� The global economic situation was discussed at length at the Sixth G20
Summit, held in Cannes, France, in the midst of the Eurozone/Greek crisis
in November 2011. Its primary results included an Action Plan on Food Price
Volatility and Agriculture, greater transparency in the energy markets, and
an endorsement of the suggestions made by the High Level Panel and the
Multilateral Development Banks’ Action Plan on Development. The Cannes
Summit produced the “Cannes Action Plan for Growth and Jobs,” as well as
the “Communiqués” and “Declaration” titled “Building our Common Future:
Renewed Collective Action for the Benefit of all.”

� In the midst of the Eurozone/Greek crisis, the Sixth G20 Summit was
convened in Cannes, France in November 2011 to debate the global economic
situation at length. The key outcomes of this effort were the production of an
Action Plan on Food Price Volatility and Agriculture, increased transparency
in the energy markets, and an affirmation of the recommendations made by
the High Level Panel and the Action Plan on Development formulated by the
Multilateral Development Banks. The Cannes Summit resulted in the
production of the “Cannes Action Plan for Growth and Jobs,” as well as a
“Communiqués” and “Declaration” with the title “Building our Common
Future: Renewed Collective Action for the Benefit of all.”
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CONCLUSION

The development of renewable sources of power is absolutely necessary if
we are going to meet our climate change targets. As the greatest economies in the
world, the G20 nations play a pivotal role in advancing the use of renewable energy
sources. Energy efficiency regulations, carbon pricing, feed-in tariffs for renewables,
and other best practices can all be powerful instruments in the fight for clean energy.
The transition to a clean energy economy can be sped up with the help of policy
recommendations such international cooperation, investment in clean energy, the
phasing out of subsidies for fossil fuels, and the promotion of energy access. The
G20 countries have the opportunity to set an example for the rest of the world by
adopting these rules and procedures.

REFRENCE

1. https://economictimes.indiatimes.com/industry/renewables/indias-

2. https://www.iea.org/reports/g20-clean-energy-and-energy-efficiency-deployment-and-
policy-progress

3. https://www.iisd.org/articles/g20-stall-clean-energy

4. https://www.livemint.com/opinion/online-views/achieving-a-complete-energy-
transition-the-role-of-renewable-energy-energy-storage-and-green-hydrogen-in-india-s-
journey



599

ISBN: 978-93-93248-56-5 - Climate Change and the G-20: Opportunities and Challenges

G

C

HotSpot Norman
Mayers

 %

 %



600

Climate Change and the G-20: Opportunities and Challenges - ISBN: 978-93-93248-56-5

Coral Reefs Snail

endemic

angiosperms

%

%

%

%



601

ISBN: 978-93-93248-56-5 - Climate Change and the G-20: Opportunities and Challenges

� 2-4 ° C 2100

�  ~ 1

�

�

�



602

Climate Change and the G-20: Opportunities and Challenges - ISBN: 978-93-93248-56-5

CO
2



603

ISBN: 978-93-93248-56-5 - Climate Change and the G-20: Opportunities and Challenges

G

G



604

Climate Change and the G-20: Opportunities and Challenges - ISBN: 978-93-93248-56-5

G % %

G



605

ISBN: 978-93-93248-56-5 - Climate Change and the G-20: Opportunities and Challenges



606

Climate Change and the G-20: Opportunities and Challenges - ISBN: 978-93-93248-56-5



607

ISBN: 978-93-93248-56-5 - Climate Change and the G-20: Opportunities and Challenges

2002Sci---
296-1066K.

CO
2

-

JG----109--407R

MTPVCA>2-3-CO;2- fccdksM%1997Geo----25---39D



608

Climate Change and the G-20: Opportunities and Challenges - ISBN: 978-93-93248-56-5

International Cooperation and Climate Change: the Role
of the G20

Dr. Pravesh Kumar1, Harsh Kumar2

1Assoc. Professor & HOD, Dept. of Teacher-Education
2Student, B.Ed. Govt. Raza P.G. College, Rampur U.P.

The G20 (Group of Twenty) is an international forum consisting of 19
countries and the European Union. The members are Argentina, Australia, Brazil,
Canada, China, France, Germany, India, Indonesia, Italy, Japan, Mexico, Russia,
Saudi Arabia, South Africa, South Korea, Turkey, the United Kingdom, and the
United States. The G20 countries represent two-thirds of the world’s population and
more than 80% of the world’s economic output. Around 80% of global GDP, 75% of
international trade, and two-thirds of the world’s population. The G20 aims to promote
international financial stability, sustainable economic growth, and international
cooperation on issues of global significance, including climate change.It was
established in 1999 in response to the Asian financial crisis. It was initially a meeting
of finance ministers and central bank governors from 19 countries and the European
Union. Since then, it has expanded to include leaders from member countries, who
meet annually to discuss global economic issues and cooperation. The G20’s main
goal is to promote international financial stability and sustainable economic growth.

The G20 plays a crucial role in promoting international cooperation on a
wide range of economic and social issues, including trade, investment, finance,
development, and climate change. As an informal grouping of the world’s major
economies, the G20 provides a forum for dialogue, coordination, and collaboration
among its members,  as well as with other countries and international
organizations.One of the key functions of the G20 is to promote global economic
stability and growth through policy coordination and cooperation. The G20’s finance
ministers and central bank governors regularly meet to discuss global economic
issues and to coordinate their policies on issues such as monetary policy, financial
regulation, and international taxation.The G20 also plays a critical role in promoting
international development and poverty reduction. In 2015, the G20 adopted the 2030
Agenda for Sustainable Development, which sets out a framework for global
development priorities over the next 15 years. The G20 has committed to supporting
the implementation of this agenda through its work on issues such as infrastructure
investment, job creation, and inclusive growth.Moreover, the G20 has been actively
involved in responding to global crises, such as the COVID-19 pandemic. The G20
has coordinated its efforts to support the global health response, mitigate the economic
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impact of the pandemic, and ensure access to vaccines, especially in developing
countries.

In summary, the G20 plays a critical role in promoting international
cooperation and collaboration on a wide range of economic and social issues, and its
work is essential for addressing global challenges and promoting sustainable
development.Climate change is one of the most pressing issues facing the world
today, and the G20 has played a critical role in shaping the international response to
this challenge. The G20 has recognized the importance of reducing greenhouse gas
emissions and has taken steps to promote the transition to a low-carbon economy.

At the G20 Leaders’ Summit in 2015, held in Antalya, Turkey, the leaders
committed to reducing greenhouse gas emissions, promoting the development of
renewable energy, and increasing energy efficiency. The G20 also played a critical
role in the adoption of the Paris Agreement on climate change in 2015, which aims
to limit global warming to well below 2°C above pre-industrial levels and to pursue
efforts to limit it to 1.5°C.In addition, the G20 has established the Green Climate
Fund (GCF) to help developing countries finance low-carbon and climate-resilient
development. The G20 has also pledged to phase out fossil fuel subsidies and to
increase investment in renewable energy and energy efficiency.

Overall, the G20 plays a crucial role in promoting international cooperation
and collaboration on climate change, as well as in driving global efforts to transition
to a low-carbon economy. However, it is important to note that the G20 is not a
legally binding body, and its commitments on climate change are voluntary. It will
be up to individual countries to follow through on their commitments and take
concrete actions to address climate change.Various issues concerning climate change
have been added to the agenda of the G20 over time as the policy makers started to
recognize climate’s connection to the overall economic performance of the countries
and consequently the necessity to act. There was a clear proof for an approach based
on cooperation and collaboration and the G20 served as the leading platform.
Realizing the heterogeneity of its members, the G20 encouraged country-specific
policies, while supporting coordinated action in the fight against climate change.
Since their first Summit in 2008 in Washington DC, USA, topics of climate played
a significant role in discussions of the G20 leaders. In Washington, the G20 members
expressed their concern over climate change for the first time. Following year, the
topic got more exposure during the 2009 London, UK Summit, where leaders
reaffirmed their commitment to address the threat of irreversible climate change,
based on the principle of common but differentiated responsibilities. Leaders
committed to make a transition towards clean, innovative, lowcarbon technologies
and infrastructure. They also assured to reach agreement at the 15th Conference of
the Parties (COP15) of the UNFCCC that took place in December 2009 in
Copenhagen. At the COP15 almost 115 world leaders attended the high-level segment
and raised climate change policy to the highest political level. The participants agreed
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on the Copenhagen Accord, which expressed in clear terms a political intent to
constrain carbon and respond to climate change, in both the short- and long-term.
The key element of the Accord was the long-term goal of limiting the maximum
global average temperature increase to no more than 2 degrees Celsius above pre-
industrial levels, subject to a review in 2015. It also included a reference to consider
limiting the temperature increase to below 1.5 degrees Celsius, a key demand made
by vulnerable developing countries. However, parties did not specify how to do this
in practical terms. In addition, the developed countries promised to fund actions to
reduce GHG emissions, to provide US$30 billion for the period 2010-2012, and to
mobilize longterm finance of a further US$100 billion a year by 2020 from a variety
of sources and to help developing countries adapt to the inevitable effects of climate
change. The Green Climate Fund was also established at the COP15.

Overarching theme of the Saudi Arabia G20 Presidency is to look for solutions
that address present pressing challenges of climate and natural disaster threats that
are facing everyoneIndia has acknowledged the existence and urgency of climate
change and has committed to reducing its greenhouse gas emissions. However, it
has also emphasized the need for developed countries to take the lead in addressing
climate change, given their historical responsibility for the majority of global
emissions.

At the 2019 United Nations Climate Action Summit, Indian Prime Minister
Narendra Modi announced that India will increase its renewable energy capacity to
175 gigawatts by 2022 and to 450 gigawatts by 2030. He also stated that India will
reduce its emissions intensity (the amount of emissions per unit of GDP) by 33-35%
below 2005 levels by 2030.

In addition, India has launched several initiatives to promote renewable energy
and energy efficiency, such as the International Solar Alliance and the National
Mission on Enhanced Energy Efficiency.

Overall, while India recognizes the importance of addressing climate change,
it also places emphasis on the need for developed countries to take greater
responsibility in this area.
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This paper in the form of commentary note is written in the light of theme of
World Earth Day 2023 “Invest in Our Planet” and forth coming world environment
day 2023 for insight the view on the relationship between the quality growth and
poverty at global as well as national level.

Today while studying annals of sustainable development, I came across the
UN Conference on Human Environment held in Stockholm Sweden in 1972. This
was the first global environmental conference. This was the evidence of awakening
of global community towards the emerged environmental issues. It was the time of
honor for India for its farsightedness. Remember what India’s First Women Honorable
Prime Minister, Mrs. Indira Gandhi said, “Are not poverty & need the greatest
polluters?  How can we speak to those who live in villages & slums about keeping
the oceans, the rivers and the air clean when their own lives are contaminated at
source?” Ending poverty became the first and foremost priority in the agenda for
MDGs and SDGs by 2030. How far we succeeded in eradication of poverty in India
as well as at global level is the matter of another concern but we have satisfied
ourselves with soothing word by replacing eradication to alleviation. We all are
aware of charisma of words.

Coming to the discussion of global issue of climate change which is drawing
global attention is also important when recent incidence of heating debate on what
constitute climate change finance in which developed countries avoided participating
in such debate. This is nothing else but the apprehensions of developing economies
in financing climate actions. $100 Billion goal is worth mentioning here. Actually,
climate change caused by anthropogenic as well as non-anthropogenic factors which
alters climate measures such as temperatures, wind and precipitation that is prolonged.
In the discourse of climate change, the global economies routed the response
mechanisms along two prime tracks – Adaptation and Mitigation. “Adaptation is
the process of making an adjustment in natural or human systems in response to
actual or expected climate stimuli or their effects, which moderate harm or exploit
beneficial opportunities while Mitigation is an anthropogenic intervention to reduce
the source or enhance the sinks of GHGs. Mitigation’ strategies are important,
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‘adaptation’ strategies are indispensable, because even a drastic & immediate cut in
global GHG emissions would not fully prevent climate change impacts. (Murlidharan,
K. 2021 Chapter 5 Pg. 165).” These two mechanisms require funding at large scale
in order to be operative. Thus, there is need to finance climate change giving rise to
the climate change finance. It refers to “local, national transnational financing- drawn
from public, private and alternative sources of financing to support the mitigation
and adaptation in order to combat the climate change and its impact.” As per this
meaning, the financing of climate action requires funding support from the public.
Public of whom: Developed or Developing or both economies will support? Have
we eradicated or alleviated poverty? Have climate change not affected lives of public?
Have climate change not costed to public in mitigating and adapting climate change
and its impact? Or whether it is stopped to affect? etc. This is the question of poor of
21st century.

To my mind, what our former Prime Minister Mrs. Indira Gandhi said at that
time can alternatively be stated as, “Are not poverty & need the greatest polluters?
How can we speak to those who live in villages & slums about financing the action
of cleaning the oceans, the rivers and the air when their own lives are contaminated
at source?” Of course, they have lack of money and they have to feed themselves
and they will have to finance their life change first then climate change for subsistence.
But again it must be asked, “How can we speak to those who live in villages &
slums about financing climate or life change when their own lives are contaminated
at source?” when suggestions of such type are made that public-private partnership
(PPP) and PPP People (PPPP) can help improving climate change finance. Climate
change finance should be equipped with non institutional financial services such as
market funds, private etc.

I totally agreed of the report by World Economic Forum (WEF) projected
that about $5.7 trillion would require investing annually in green infrastructure by
2020. But doesn’t the annual commitment of $100 billion appear to be a drop in the
ocean before the $5.7 Trillion puzzle? Who will remind and bind to those who
benefitted the opportunities of natural resources in the 18th, 19th and half 20th century?
Are the agreed principles of climate change finance kept aside? Combating climate
change and its impact does not only depend upon the adaptation and mitigation
mechanisms but also financing the mechanisms in order to make them operative.
Under the CBDR principle, each nation requires to contribute keeping in mind the
need of mechanisms in order to make them operative. This requires that national
needs and climate change finance must go in tandem with each other. However, it
was observed that there is a huge gap between the two under Nationally Determined
Contribution. To fill the void, the additional international financial support is needed.
Making arrangement for additional financial support at global level is a major
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challenge of the present time. This will create additional issues in the form of
approving fund for developing countries and Least Developed Countries from the
multilateral climate funds. “The uncertainties such as, the recent refusal of US to
pay $2 billion of its pledge this has created shortage of funds at available GCF.”
Climate Home News dated: 29/03/2022

Gone are the days when the High growth-Low Poverty was fascinating to the
Public under the aegis of Trickle down approach. Now climate change policy made
a drastic change. Actually climate change policy is not a choice between a “High-
growth, High-carbon world’ and a ‘Low-growth, Low-carbon world.” This poses a
question of “whether to grow or to preserve the planet.” To response such question,
an economic analysis of climate change policy is need of the hour at theoretical
level. But where is issue of poverty in the slogan lies. Do we need quality growth?
Will high quality growth bring low or high poverty? Needs to be examined with
economic data. If it fails bring high quality growth with low poverty? Then it will
raise apprehensions: what to Finance Climate Change or Life Change before the
poor. Redefining Growth in terms of “Quality of life” and increase in national output
in conformity with sustainability is needed. To my mind, it is the need of hour to
revert back to our poverty policy and make a concentrated effort in consistent manner
to alleviate poverty at mass level by making them capable in terms of quality not
quantity. Then it will automatically make them capable of financing both Climate
and Life Change.
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Climate change is one of the most important causes of concern of our
generations. As we are progressing and making advancements in various fields,
climate deterioration is a challenging problem amongst us. All the developed as
well as developing countries in the world are of the opinion that some major steps
are required to be taken, for which various policies are being proposed but to enforce
these policies at grassroot level requires smart delivery and efforts towards these
policies. In the present study we discuss different steps to be taken by G20 nations
towards sustainable energy goals and how to have there long-lasting effects. These
steps should be more environment compatible and many G20 countries are also
trying to inculcate the changes by taking various measures, but these measures are
not sufficient and these nations have to work collectively to bring in the change
which will be beneficial to our future generations.

INTRODUCTION

The G20 countries are playing an important role is focussing towards usage
of more environment friendly energy resources which will ultimately help in dealing
with the crises of climate destruction. The Bali declaration (2022) and CoP26 at
Glasgow were meant for taking certain strong decisions and steps regarding the
most important issues of our times, that is what changes the world can bring in by
moving towards sustainable energy transition. The aim of G20 countries is to promote
various measures which will ultimately lead to the usage of cleaner and greener
energy resources. These steps will lead to a more specific measures in generating
more resources of renewable energy. But ultimately it depends upon the approach of
G20 nations to perform at par towards climate change or to take steps which will
lead towards minimising the global climate change.

 The steps which will lead to a more positive and environment friendly
changes for the future generations. These steps to be followed by these G20 nations
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will lead to a major climatic change which is the need of the hour. The G20 member
nations have to work in a more progressive way to reach the sustainable development
goals.

The G20 nations are the main contributor in emission of Greenhouse gases
and these countries will have to play a lead role to deal with the environment crises.
The various G20 summits focusses on steps to be taken to cut down carbon
consumption through world-wide cooperation. These nations should work in a more
focused way to include innovations and technology such that older energy practices
could be replaced with more climate friendly energy generating options like green
hydrogen which is very important part of greener energy.

Discussion

Pollution of different kinds has a long-lasting impact on our environment.
Environment depletion results in major changes in overall climatic conditions of the
world. Minimising pollution is one of the major challenges of today’s world. Different
sources of pollution should be checked and a greener options need to takeover.

Sustainable energy options should be promoted.

The G20 nations from past many years are working towards more greener
options of energy and these nations became united to form various groups so that
these groups work collectively to develop different strategies which will ensure that
finance is easily available for generating sustainable energy resources and to cut off
the use of easily available and widely used carbon energy.

There are various task forces like Energy transition working group (ETWG),
Sustainable finance working group (SFWG) and also Think 20(T20) to name some.

The most important problem which all these nations are facing is the cost of
sustainable energy resources. So, finance and technology will have to go hand in
hand if one has to reach the goal of sustainable energy. When G20 nations will
coordinate with each other and work unitedly towards generating more cleaner and
greener energy resources, there is certainly a hope that one day these countries will
achieve the goal of Climate conservation.

However, steps for climate conservation should be taken rapidly as we have
lost considerable time to take actions towards climate conservation and it’s time to
speed up our efforts, which will result in more favourable progress in usage of green
energy options and will result in finding the replacement of pollution causing energies
like fossil fuels which have resulted in changing our climatic conditions and have
negatively affected our environment.
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More responsibility lies on the developed nations as they are powerful
economies of the world and they can contribute more than the developing nations in
developing more environment favouring and energy yielding technologies through
which whole world will get benefitted. The developing countries can also contribute
by decreasing their use of fossil fuels and adapting towards more greener options of
energy resources.

There can be various measures but these steps can only be followed if all the
countries coordinate with each other which is of utmost importance not only for us,
but for our future generations to come.
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1.NEED OF SUSTAINABEL ENERGY TRNSITION

“It ’s t ime to stop burning our planet,  and start investing in the
abundant renewable energy all around us.” – António guterres, United Nations
Secretary-General

IPCC sixth assessment report (2023) clearly states, “Human activities,
principally through emissions of greenhouse gases, have unequivocally caused global
warming, with global surface temperature reaching 1.1°C above 1850–1900 in 2011–
2020. Global greenhouse gas emissions have continued to increase, with unequal
historical and ongoing contributions arising from unsustainable energy use, land
use and land-use change, lifestyles and patterns of consumption and production
across regions, between and within countries, and among individuals.”  Report
highlights the risk of climate change due to emission of green house gases. It further
states that global warming, climate change risks will become increasingly complex
and more difficult to manage. Multiple climatic and non-climatic risk drivers will
interact, resulting in compounding overall risk and risks cascading across sectors
and regions. Climate-driven food insecurity and supply instability, for example, are
projected to increase with increasing global warming, interacting with non-climatic
risk drivers such as competition for land between urban expansion and food
production, pandemics and conflict.

 A large share  of the greenhouse gases that surrounds the Earth and trap the
sun’s heat are generated through energy production, by burning fossil fuels to generate
electricity and heat. Fossil fuels, such as petroleum, coal and gas, are by far the
biggest contributor to global climate change on account of global warming. It  accounts
for over 75 percent of global greenhouse gas emissions and nearly 90 percent of all
carbon dioxide emissions. There is an urgent need to arrest the worst impacts of
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climate change, greenhouse gases emissions need to be curtailed by almost half by
2030 and reach net-zero by 2050. IRENA’s World Energy Transitions Outlook
(2022) sees half of the energy consumed in 2050 coming from electricity. 90 per
cent of all decarbonisation will involve renewable energy through direct supply of
low-cost power, efficiency, electrification, sustainable bio energy and green
hydrogen. Switching energy systems from fossil fuels to renewable like solar or
wind will reduce the emissions driving climate change.

While a growing number of countries are committing to net zero emissions by
2050, emissions must be cut in half by 2030 to keep warming below 1.5°C. Achieving
this means huge declines in the use of coal, oil and gas: over two-thirds of today’s
proven reserves of fossil fuels need to be kept in the ground by 2050 in order to
prevent catastrophic levels of climate change.

Energy transition refers to the global energy sector’s shift from fossil-based
systems of energy production and consumption — including oil, natural gas and
coal — to renewable energy sources like wind, solar, biomass, geothermal,
hydroelectricity as well as lithium-ion batteries. The increasing penetration of
renewable energy into the energy supply mix, the onset of electrification and
improvements in energy storage are all key drivers of the energy transition.

Regulation and commitment to decarbonisation has been mixed, but the
energy transition will continue to increase in importance as investors prioritize
environmental, social and governance factors.

2. G20: ROLE IN ENERGY TRANSITION

The G20 was founded in 1999 after the Asian financial crisis as a forum for
the Finance Ministers and Central Bank Governors to discuss global economic and
financial issues. Thereafter, the G20 was upgraded to the level of Heads of State/
Government as a consequence  of the global economic and financial crisis of 2007,
and, in 2009, was designated the “premier forum for international economic
cooperation”. The Group of Twenty (G20) includes 19 countries (Argentina, Australia,
Brazil, Canada, China, France, Germany, India, Indonesia, Italy, Japan, Republic of
Korea, Mexico, Russia, Saudi Arabia, South Africa, Türkiye, United Kingdom, and
United States and European Union).  The G20 member countries represent around
85% of the global GDP, over 75% of the global trade, and about two-thirds of the
world population.

  Initially, the focus of G20 was largely on broad macroeconomic issues.
Later on, it expanded its agenda to inter-alia include trade, health, sustainable
development, agriculture, energy, environment, climate change, and anti-corruption.
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G20 member countries account for 85% of the global economy, 75% of world
trade and two-thirds of the global population. While the energy mix in G20 economies
differs considerably, majority of countries currently depends on a high share of fossil
fuels in their total energy supply. In fact, G20 economies account for 82% of global
energy-related carbon dioxide (CO2) emissions and almost 80% of global energy
consumption. Notwithstanding,  G20 economies have become leaders in promoting
cleaner energy systems, holding a cumulative 81% share of global renewable power
capacity. Energy transitions in G20 economies will shape global energy markets and
determine GHG emissions and sustainable development roadmap worldwide.

3. ROLE OF INDIA IN ENERGRY TRANSITION AND CLEAN ENERGY

 It was decided in The Bali Declaration (2022) that G20 members will use all
options for generating clean energy including renewable energy while accelerating
efforts for reducing coal use. India, with a second largest population on earth and
growing economy is the fifth most polluted country in the world. Fossil fuels and
traditional power generation account for a large chunk in this pollution. India primarily
relies on fossil-fuel-based power generation, and more than 59% of its total installed
capacity comes from coal, lignite, gas and diesel sources. India’s energy transition
started with the set up of a dedicated ministry to deal with climate change, called
Ministry of Non-Conventional Energy Sources in 1992 renamed as Ministry of New
and Renewable Energy (MNRE) in 2006. India’s commitment to a healthy planet
and its Nationally Determined Contributions as per the Paris Accord on Climate
Change, it made a pledge that by 2030, 40% of installed power generation capacity
shall be based on clean sources; it was committed that 175 GW of renewable energy
capacity will be installed by 2022. This includes 100 GW from solar, 60 GW from
wind, 10 GW from bio-power and 5 GW from small hydro power. In line with Prime
Minister’s announcement at COP26, Ministry of New and Renewable Energy is
working towards achieving 500 GW of installed electricity capacity from non-fossil
sources by 2030. So far, a total of 172.72 GW of capacity from non-fossil fuel sources
has been installed in the country as on 31.10.2022. It includes 119.09 GW RE, 46.85
GW Large Hydro and 6.78 GW Nuclear Power capacities. This has a share of 42.26%
of total installed generation capacity in the country i.e. 408.71 GW as on 31.10.2022.

The substantial higher capacity target will ensure greater energy security,
improved energy access and enhanced employment opportunities. With the
accomplishment of this ambitious target, India will become one of the largest Green
Energy producers in the world, even surpassing several developed countries. India
stands 4th globally in Renewable Energy Installed Capacity (including Large Hydro),
4th in Wind Power capacity & 4th in Solar Power capacity (as per REN21 Renewables
2022 Global Status Report). A total of 14.21 GW of Renewable Energy (RE)
capacities were added, during the period Jan to Oct. 2022 as compared to capacity of
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11.9 GW added during the period Jan to Oct. 2021. A total of 151.94 BU have been
generated from RE sources during the period Jan to Sept. 2022 as compared to the
128.95 BU during the period Jan to Sept. 2021.

To tap the potential of solar energy in sunshine countries, which lie either
completely or partly between the Tropic of Cancer and the Tropic of Capricorn,  The
International Solar Alliance (ISA) , a treaty-based intergovernmental organisation
was launched by Prime Minister Narendra Modi of India and Former President
François Hollande of France. ISA’s goal is to provide a dedicated organisation for
cooperation and collaboration among solar resource rich countries and the wider
global community - including bilateral and multilateral organisations (IMF, WTO,
WORLD BANK etc.), industry and other stakeholders – to promote and support the
increasing use of solar energy. India, in alliance with France, has invited nations to
develop infrastructure for implementation of solar projects. The international solar
alliance has committed one trillion dollars as investment. It has committed to making
the costs of solar power more affordable and accessible for remote and inaccessible
communities. The alliance will endorse India in achieving its goal of generating 100
GW of solar energy and 175 GW of renewable energy by 2022. The countries shall
support each other in research and development as well as other high level activities.

India as a responsible nation of G20 in tackling the challenge of climate
change has taken numerable measures to reduce fossil fuel consumption. It has a
sound and well planned roadmap for energy transition from fossil fuel to renewable
and clean energy. It is also a leader and founder of international solar alliance dedicated
for promoting solar energy.
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India must put vitality security and climate finance at the heart of it G20
President of by forcing on helping countries adopt critical and appropriate governance
strategy and risk management structure to deal with climate risks. This will ensure
the flow of capital required to take vital and ambitious climate action to reduce
emission and adapt to climate change impact.

The number and coverage of climate change mitigation policies have
increased in the past twenty years. Approximately half of the policy options are not
widely adopted. Adoption is particularly low for policies that aim to phase out coal
and oil and mandate energy reductions is electricity and heat supply reduce industrial
process emission and incentivize fuel switch in industry design urban planning
strategies for retrofits . However many policy adoption gaps exist at the coverage of
at least one policy option could be improved in each sector. Policy adoption gaps
leave at least one- tenth of G20es emission.

INTRODUCTION

Multilateral forums like the group twenty [G20] play a critical role in
bolstering global collective action against climate change the G20 was formed in
1999 in the backdrop of the financial crisis of the late 1990’s that hit east Asia and
south earth Asia in particular.

It aims to secure global financial stability by involving middle- income
countries together; the G20 countries include 60% of the world’s population, 80%
of global GDP and 75% of global trade.

LEADERS IN CLIMATE PERFORMANCE

India ranks first among all G20 members in terms of overall climate
performance owning to its significantly low per crepitate contributions to carbon
and GHG emissions.
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EMERGING ECONOMIES

On average the emerging economies within the GGO perform slightly better
than the advanced economies. Difference between the two clusters is not statically
significant.

ADVANCED ECONOMIES

Among the advanced economies the overall climate performance of the
europian countries including Italy, France, United Kingdom, Germany and the
members of EV is considerably better than the North American countries.

The commitments adopted by the G20 members in the domain of climate
change revolve around the following issues energy security and markets energy
efficiency and renewable rationalizing and phasing out of fossil for subsidies adophen
of advance and clean technologies resilient infrastructure.

DISCUSSION SECTION

The G20 recognizes the importance of collection action in tackling
environmental challenges and climate change while performing transitions.

Today we know the G20 submit is held annually under the leadership of a
rotation presidency. The G20 initially focused on broad macroeconomics issues, but
it has since expanded its agenda to interlay include the presence of trade, traditional
view, health, agriculture etc.

According to me it also enhances green development, climate finance and
life increasing progress on SDG’s and also increases the multilateral institutions for
the 21st century.
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CONCLUSION

The G20 summit is relevant because it provides the together leadership of
the worlds largest economies to address critical global issues and work towards
finding solutions.

It also provides a valuable platform for India to showcase it economic
achievements and to engage with other countries on key table global issues. The
G20 is an important international forum that plays a critical role in promoting
economic co-operation and stability. In last I would like say that:

ONE EARTH ONE FAMILY ONE FUTURE
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The paper entitled, “Climate Change Finance in Global Economies:
Retrospection”, discusses the key term climate change finance along with the various
tool which comes under it with a view to make a brief review of its evolution over
the period of time and how it is labeled as climate change finance while tracing its
root from the collective effort commenced at global level in 1948. The paper also
discusses to the challenges of climate change finance and makes suggestions in the
form of possible ways with special reference to global economies. The paper also
seeks to answer whether the fund under this climate change finance is sufficient or
not to combat climate change and its impact at global level. The paper suggests what
should be done in the form of possible ways in the climate change policy with special
reference to global economies.

INTRODUCTION

Aftermath of the Second World War, there was following themes towards
which the world turned their attention and required the collective effort to achieve–

1. Peace

2. Freedom

3. Development

4. Environment

Environment is where we live, and development is what we do to improve
our human environment.  These two are inseparable. In order to improve our lot
within that abode, the more and more economic activities are carried out while
exploiting the natural and physical resources. In the process of carrying out economic
activities while exploiting the natural resources, there are some byproducts as a
result of these economic activities in the form of waste. It is not only anthropogenic
activities but also non-anthropogenic activities responsible for waste generations.
However, these wastes are given back to the Nature. Nature has the assimilative
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capacity of waste. It is easy for the Nature to assimilate the biodegradable wastes
and tough for the Nature to assimilate the non-biodegradable waste. While giving
wastes back to the Nature, we forget that the Nature also has a limit in assimilating
capacity of waste. Yes, there is cap on the assimilative capacity of waste of the
Nature. It is in respect of both time taken to assimilate the waste as well as quality
and quantum of wastes. Not only this, but also this assimilative capacity of waste
degrades with the passage of time. But why? Actually, in the race of becoming the
developed economies, the rate of exploitation of natural resources exceeded the rate
of replenishment capacity of the Nature and the rate of giving wastes back to the
Nature exceeded the rate of assimilative capacity of wastes of the Nature. This
overheats the environment. When the environment overheats, several issues come
out at local, national and global level. These problems are transboundaries in nature,
which does not confine to the particular boundaries of the nations. Few issues are
listed below:

1. Local environment issues: Air pollution, Depletion and pollution of water
resources, Water Footprints, Solid waste problem, Land degradation,
Degradation Ecosystem (forest, fresh water, marine etc.) Pesticide, heavy
metal & other toxic chemical like DDT poisoning the web of life Carbon
Footprints.

2. Global environment issues: Climate Change, Ozone depletion, Global
Warming, Trade and environment.

These issues are of such in nature that if we did not make effort then it is to
remember that Nature always has also the limit to bear the brunt of extreme
circumstances thereafter it tries to regain its status quo. In our economics terminology,
the Nature balances itself. In this regard, the Malthusian population theory is worth
mentioning here. Thomas Robert Malthus in his book, “An Essay on the Principles
of Population (1803)” wrote how the Nature balanced the population when it exceeded
the Nature productive capacity to feed, that is, imbalances between food and
population chain. Alternatively, he suggested adopting positive checks in order to
avoid natural checks which are pathetic, i.e. natural calamities. From his theory, it
concludes that we have only two choices.

1. Let the Nature itself balances the imbalances between human environment
and natural environment.

2. Let us make the collective effort to balance the imbalances between human
environment and natural environment.
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To my mind, the third choice is the mixture of these two choices. In present,
it is easily observed that despite our collective efforts to maintain the sanctity of
Nature, we are not in a position to mitigate the effects on the environment. This
raises question on the collective efforts which are being put at local, national and
international level. There is a need to retrospect the problem afresh and investigate
the degree of effective collective efforts to maintain the sanctity of Nature. This
means that if the collective efforts to maintain the sanctity of Nature are not much
sufficient or not so effective that Nature could regain itself upto sufficient level
while keeping its replenishment capacity and assimilative capacity intact with the
pace of rate of exploitation of the Nature then the Nature will balance itself despite
the collective efforts put by the human. Now the choice is our’s “What the Future
We Want.” This is the question of 21st century.

Before answer to this question, “What the Future We Want”, the present
generation seeks to answer of its own question put before the previous generations:
when the Malthus had made us aware of problem then why it was not taken up
seriously from that time, whether it was not considered a problem and when you
have benefitted the beneficial opportunities of the environment then why you are
posing restriction on us and why we should care of the problems and so on. These
are nothing else but the apprehensions of the developing economies before the
developed economies. They need answers of such apprehensions but also compel to
think.

“If not now, then when?; If not we, then who? ; If not here, then where?”

Now the Problems are low level of awareness, lack of civic sense, lack of
coordination among various government departments, reluctances in submitting
environmental audit report by industry, lack of focus on preventive measures, illegal
mining & deforestation and no central authority at World level.

RETROSPECTION: WHAT HAS BEEN IN THE PAST!

It was the time when most of the economies were freed from the colonial
rule and the world had faced the Second World War which caused heavy destruction
in the developed economies. Now these two economies had their own economic
interest lies the development goals. Developed economies, which borne the brunt of
the Second World War, wanted to regain their development path while the developing
economies wanted to follow the development path of the developed economies. In
the 18th and 19th centuries along with the half of 20th century, there were less number
of countries who gained freedom and most of the colonial economies. So there was
less awareness regarding the development and environment trade off. However, some
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efforts were put in this direction from the foundation of International Union for
Protection of Nature, Fontainebleau, near Paris in 5 October 1948 and later on it was
renamed as International Union for Conservation of Nature and Natural Resources
(IUCN) in 1956. Presently, it is known as International Union of Conservation of
Nature. It is a unique partnership of governments & NGOs. A book written by Rachel
Carson “Silent Spring” published in 1962 drew the attention towards the relationship
between development and environmental degradation. In this book, Carson, R. (1962)
glimpsed of Nature compromised by the use of synthetic pesticides, especially DDT
(Dichlorodiphenyltrichloroethane) in Agriculture and argued “once these pesticides
entered the biosphere; not only killed bugs but also made their way up the food
chain to threaten birds and fish populations and eventually sicken human beings.”
This raises the concern towards the existence and survival of human beings on the
earth. Another eminent work was published by Club of Rome founded in 1968 entitled
“Limits to Growth: a study about the future of planet” prepared by D. H. Meadows,
D. L. Meadows, J. Randers and W. W. Behrens. In this report, it was argued “if
present population, food, pollution and resource trends continue the limits to growth
on the planet will be reached within the next 100 years.” It added on concern towards
future of planet besides the existence and survival of human beings. Now exploring
the development and environment relationship became imperative and global cause
of concern. An International Seminar was held in Founex, Switzerland in 1972 and
the Founex Report prepared by a panel of experts led by Maurice strong and three
consultants – Mahbub-ul-Haq, Gamani Corea and Barbara Ward- was published.
The report was first in its nature to identify key objectives and relationships between
environment and development, and helped to locate and bridge the policy gap and
also cleared conceptual differences separating developing and developed economies.
The Report pointed out that environmental problems are trans-boundaries in nature
and all countries are affected by it while presenting a list of issues and goals that
developing countries had and should not avoid environmental problems because it
is eventually different because there is poverty trap and lack of development. The
problems of developing economies can be resolved through development process
by widening of development concept while incorporating urgent social and human
problems besides the concern for environment problem. But the problem is that
limited resources in developing countries are constraint to achieving this integration.
Another UN Conference on the Human Environment was held in Stockholm, Sweden
in 1972. The conference called upon Governments and peoples “to exert common
efforts for the preservation and improvement of the human environment, for the
benefit of all the people and for their prosperity.” In 1972, “Only One Earth: the
Care and Maintenance of a Small Planet” written by Barbara Ward & Rene Dubos



639

ISBN: 978-93-93248-56-5 - Climate Change and the G-20: Opportunities and Challenges

was published. The book highlighted world’s biggest problems – poverty, hunger
and the destruction of natural resources. United Nations Environment Programme
(UNEP) was founded at Nairobi, Kenya on June 05, 1972. “UNEP is an agency of
the UN that coordinates its environmental activities, assisting developing countries
in implementing environmentally sound policies and practices.” UN’s World
Commission on Environment and Development (WCED) began its work in 1983.
“A Global Agenda for Change” was what the WCED was asked to formulate “to
propose a long-term environmental strategy for achieving sustainable development
by the year 2000 and beyond.” WCED’s Report “Our Common Future” was published
in 1987. It defined sustainable development as the “ability to make development
sustainable – to ensure meeting the needs of present generation without compromising
the ability of future generations to meet their own needs.’’

The World Meteorological Organization (WMO) and UNEP established the
Intergovernmental Panel on Climate Change (IPCC) in 1988. UN Conference on
Environment and Development (Earth Summit) was held in Rio de Janeiro (Brazil)
in 1992. Agenda 21 addresses the pressing problems of today & also aims at preparing
the world for challenges of the next century. United Nations Framework Convention
on Climate Change (UNFCCC) is an International environmental treaty produced at
the Earth Summit 1992 with the objective “to stabilize greenhouse gas concentration
in the atmosphere at a level that would prevent dangerous anthropogenic interference
with the climate system.” In 1997, the Kyoto Protocol concluded and established
legally binding obligation for developed economies to reduce their greenhouse gas
emissions. Kyoto Protocol Framework Convention on Climate Change was adopted
in 1997. UN Millennium Summit (2000) declared 8 Millennium Development Goals
and 18 Targets to be achieved by 2015. (Rio+20)  UN Conference on Sustainable
Development (2012) was held in Rio de Janeiro (Brazil). The document “The Future
We Want” released putting sustainable development as a top priority on the agenda
of UN & the international community. Most significant outcomes of Rio Summit
was the restoration of the “Principle of equity & of Common but Differential
Responsibilities (CBDR)” in the global environmental discourse & placing poverty
eradication at the top of agenda. The conference decided to launch 4 mechanisms:
“1- Developing Sustainable Development Goals 2- Technology Transfer 3- Financing
Strategy 4- Defining the Format and Organizational aspects of the high level political
forum to follow up on the implementation of Sustainable Development.” Sustainable
Development Goals have “17 Goals and 169 Targets to be achieved by 2030.” Among
17 goals, the goal number 13 is to take urgent action to combat climate change and
its impacts.
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Climate change caused by anthropogenic as well as non-anthropogenic factors
which alters climate measures such as temperatures, wind and precipitation that is
prolonged. In the wake of climate change, the global economies routed the response
mechanisms along two prime tracks – Adaptation (adjustments in natural or human
systems in response to actual or expected climate stimuli or their effects, which
moderate harm or exploit beneficial opportunities), and Mitigation (anthropogenic
intervention to reduce the source or enhance the sinks of GHGs). While ‘mitigation’
strategies are important, ‘adaptation’ strategies are indispensable, because even a
drastic & immediate cut in global GHG emissions would not fully prevent climate
change impacts. These two mechanisms require funding at large scale in order to be
operative. Thus, climate change finance refers to “local, national transnational
financing- drawn from public, private and alternative sources of financing” to support
the mitigation and adaptation in order to combat the climate change and its impact.

Now again, it raises the apprehensions in the mind of developing economies
before the developed economies regarding financing the mechanisms (adaptation
and mitigation) to combat the climate change and its impact. UNFCCC, Kyoto
Protocol and Paris Agreement had already made a call for financial support from the
more endowed countries to the less endowed and vulnerable to climate risks. In
Cancun Agreements (2010), developed economies made a commitment to “a goal
of mobilizing jointly USD 100 billion per year by 2020 to address the needs of
developing countries in respect of adaptation and mitigation activities to combat
climate change and its impacts.” In Paris Agreement (2015), developed economies
re-confirmed the $ 100 billion goals and agreed to set a new collective quantified
goal not less than of USD 100 billion per year prior to 2025. Before United Nations
Conference of Parties (COP24) in 2018, the BASIC (Brazil, South Africa, China
and India) countries said “they would push developed countries on their commitment
to providing $100 billion annually from 2020.” Alok Sharma, president of COP 26,
reiterated “a mechanism was being put in place to achieve the target of climate
financing USD 100 billion by 2023.” At COP21 in Paris, Parties extended the $100
billion goals through 2025. After COP26, there was a consensus “developed nations
will double their collective provision of adaptation finance from 2019 levels by
2025, in order to achieve this balance between adaptation and mitigation.”

NEED FOR CLIMATE CHANGE FINANCE AT GLOBAL LEVEL AND TOOLS

The report by World Economic Forum (WEF) projected that about $5.7 trillion
would require investing annually in green infrastructure by 2020. The annual
commitment of $100 billion appears to be a drop in the ocean before the $5.7 Trillion
puzzle. This is why there is a need for large scale investment in 2020 and beyond for
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the effective implementation of Mitigation and Adaptation Mechanisms to tackle
climate change and its impact. The fact behind is this that both mechanisms require
a large scale investments so a significant level of financial resources are needed. In
order to tackle the problem of fund deficiency at global level, few initiatives have
been taken in the form of Global Climate Financing Tools.

Green Climate Fund (GCF) was established after Cancun Agreement to reduce
greenhouse gas emissions in developing countries. It is designated as an operating
entity of the financial mechanism. Adaptation Fund (AF) was established after Kyoto
Protocol in 2001 and has committed US$ 532 million to adaptation and resilience
activities. Global Environment Fund (GEF) served as an operating entity of the
financial mechanism since the Convention came into force in 1994. It is a private
equity fund focused on seeking long term financial returns by investments in clean
energy under climate change. In addition to providing guidance to the GEF and the
GCF, parties have established two special funds: The Special Climate Change Fund
(SCCF) and the Least Developed Countries Fund (LDCF). Both funds are managed
by the GEF.

CHALLENGES TO CLIMATE CHANGE FINANCE AT GLOBAL LEVEL

There is a gap between national needs and climate finance under Nationally
Determined Contribution. There is need for additional international financial support.
Least Developed Countries receive much less approved funding in per-capita terms
from the multilateral climate funds. The rate of approvals is time taking, due to
which the drawee nation has insufficient funds to complete its target and leads to
stalling of projects. The uncertainties such as, the recent refusal of US to pay $2
billion of its pledge this has created shortage of funds at available GCF.

CONCLUSIONS & SUGGESTIONS

Climate Change Policy is not a choice between a “High-growth, High-carbon
world’ and a ‘Low-growth, Low-carbon world.” This poses a question of “whether
to grow or to preserve the planet.” To response such question, an economic analysis
of climate change policy is need of the hour at theoretical level. While at practical
level, there must be an attempt to limit human activities to level that is within the
carrying capacity of the environment like a “Plimsoll line” of the ship. Fundamental
Change in Attitude of stakeholders to use Natural recourses wisely is also needed.
Redefining Growth in terms of “Quality of life” and increase in national output in
conformity with sustainability is needed. Redefining costs and benefits to reflect
externalities and to promote investment decisions compatible with sustainability
criteria is also needed. Diversionary principles to be followed – money should be
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diverted from activities that are environmentally damaging to those which are
environmentally friendly (e.g. diversion of money from waste disposal to waste
reduction). Thus three main building blocks of climate smart policies are:

1.  Acting now:  time is most scarce element.

2. Acting together: global partnership from technology transfer and funding
mechanism.

3. Acting differently: resource use efficiency
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One of the major problems facing the world in this century is climate change.
Huge numbers of climate-related events are occurring more frequently. The livestock
industry has also been impacted by the changing environment, which has led to an
increase in the loss of animal assets as well as numerous other indirect losses. Thermal
and cold stresses are two effects of climate change on animals. Animal output and
productivity are reduced as a result of rising disease occurrences, decreased feed,
fodder, and water availability. The research primarily examines how climate change
will affect livestock production.

INTRODUCTION

The cattle industry is a cornerstone of the world food system and makes
contributions to agricultural growth, food security, and poverty eradication. The FAO
estimates that livestock sustain about 1.3 billion people’s livelihoods, as well as
their ability to eat and be well nourished. Livestock contributes 40% of the value of
the world’s agricultural output. Nevertheless, there is a lot that can be done to make
the practises in the livestock sector more egalitarian, sustainable, and low-risk to
both animal and human health (The World Bank, 2021). Global demand for foods of
animals origin is growing and its apparent that the livestock sector will need to
expand. Livestock are adversely affected by the detrimental effects of extreme
weather. Climatic extremes and seasonal fluctuations in herbage quantity and quality
will affect the well being of livestock, and will lead to declines in production and
reproduction efficiency (FAO, 2006).

Climate change is a major threat to sustainability of live stocks system
globally. Consequently, the adaptation, to, and mitigation of the detrimental effects
of extreme climates has played a major role in combating the climatic impact on
livestock. There is a little doubt that climatic change will have an impact on livestock
performance in many regions and as per most predictive models the impact will be
detrimental. Climatic change may manifest itself as rapid changes in climate in short
term (a couple of years) or more subtle changes over decades. Generally climate
change is associated with an increasing global temperature (Sirohi and Michaelowa
2007).
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SENSITIVITY TO CLIMATE CHANGE

Climate change is a phenomenon due to emissions of greenhouse gases from
fuel combustion, deforestation, urbanization and industrialization resulting variations
in solar energy, temperature and precipitation. It is a real threat to the lives in the
world that largely affects water resources, agriculture, livestock, coastal regions,
freshwater habitats, vegetation, forests, melting of snow covered mountains and
increase in climatic events such as landslides, desertification and flood. around the
world the three major components of climatic change already evident and escalating
in magnitude and significance are: warming, altered patterns of precipitation and
increased incidence of extreme climatic events (FAO, 2006). Because livestock are
homeotherms, animals must control their body temperature within a relatively small
range in order to stay healthy and productive. Animals experience stress due to
environmental temperatures that are either below or over the thermoneutral range.
Adult cattle are said to operate best in a range of temperatures between 5 and 15
degrees Celsius (Hahn 1999). However, within the range of 5 to 25°C, major
alterations in feed intake or in a number of physiological processes won’t happen
(McDowell 1972). Dairy cattle have a lower upper critical temperature than other
livestock species (Wathes et al. 1983).
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The impact of climate change is confirmed to be true and is having a
significant impact on livestock populations in a variety of ways. Extreme weather
events including droughts, heat waves, storms, desertification, and increases in pest
infestations are all predicted to become more frequent as a result of climate change.
All animals, including those in oceans, on farms, in wilderness areas, and in our
homes, will be impacted by long-term climate changes. (khanal, 2010). warmer and
weather (particlarly warmer winters due to climate change) will increas the risk and
occurrence of animal diseases, as certain species who serve as disease vectors, such
as biting flies and ticks, are more likely to survive year-round. At higher temperature,
numerous diseases display greater virulence. As a result of climate change the
environment become favourable for the disease agent ( bacteria, viruses, e.t.c)and
the host will become susceptible easily. the epidemiologically triad between agent,
host and environment become imbalance and different disease may also become
more prevalent, or their geographical range may spread , it rainfall increase. Increase
temperature may cause thermal stress in terrestrial and aquatic animals, leading to
reduce growth, sub optimal behviour, decrease productivity and reduces immune
competence of animas (Sirohi and Michaelowa, 2007; Koirala and Bhandari,2019 ).
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Milk production

Heat stress has a significant impact on high-production animals (Martello et
al., 2010).In tropical and subtropical climes, the temperature humidity index (THI)
threshold level for the high milk-yielding cow is around 72. The THI lower than 68
is suitable for cattle performance, according to current studies on THI in temperate
climates (Gauly et al., 2013). Dairy cows exhibit early indicators of heat stress such
as panting, sweating, and prolonged standing. Cows don’t eat as much as they usually
do as a result of these circumstances.

Growth of livestocks

Animals under heat or cold stress grow slower and consume their food less
efficiently. Winter’s cold weather causes metabolic acclimation, which lowers animal
performance and production effectiveness. Plasma corticosterone levels and the
amount of circulating non-stretch fatty acids (NEFA) were also elevated by cold
stress. The performance of growth appears to be unaffected by temperatures between
15 and 29 degrees C. Low anabolic activity and increased tissue catabolism are
caused by high ambient temperature. Growth performance is negatively impacted
by decreased anabolism activity, which lowers voluntary feed intake, and increased
catabolism, which results in fat depots (Koirala and Bhandari,2019 ).

Effect on reproduction

Livestock reproductive efficiency is susceptible to climate change. Both the
male and female reproductive systems are negatively impacted by it. Heat stress
shortens and weakens the oestrous cycle in animals and also increases an oestrous
and silent heat.

CONCLUSION

With a growing worldwide population comes a growing demand for animals
and animal products. Climate change, however, is having a severe impact on
productivity and livestock production. A decline in the availability of feed, fodder,
and water for the animals as well as a rise in diseases brought on by thermal and cold
stress are all contributing to a decrease in animal productivity. Climate extreme
dangers are also increasing, inflicting enormous losses in livestock assets. Finding
the right breeding techniques can help animals survive and develop a tolerance for
heat and cold. One strategy to reduce the harmful impacts of climate change on
cattle is to identify and strengthen indigenous breeds that are adapted to the local
environmental stress and feed supplies. The development of forecasting and early
warning systems for cattle diseases is also necessary.
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India has on numerous occasions shown its obligation to natural stewardship,
environment activity and spotlight on renewables to decarbonize the manner in which
the nation works. In the national statement he gave at the 26th Conference of the
Parties (COP 26) in Glasgow in November 2021, Prime Minister Narendra Modi set
five daring and ambitious goals for further emission reduction. The milestone net-
zero responsibility by 2070 was among the five new environmental change targets
reported by the Head of the state. Net-zero refers to eliminating as many carbon
dioxide emissions from the atmosphere as are produced.

The following are India’s four additional commitments, all of which must be
met by 2030:

• bringing the capacity of non-fossil energy up to 500 gigawatts (GWs),

• supplying renewable energy for half of the country’s energy needs,

• lowering the economy’s carbon intensity by 45%, and

• lowering the estimated total amount of carbon emissions by one billion tonnes.

Several times, the need to initiate the one-word movement “LIFE,” which
stands for “Lifestyle For Environment,” has also been emphasized. This movement
promotes mindful and deliberate consumption rather than mindless and destructive
consumption.

India’s commitment to reaching the goal of net-zero carbon emissions by
2070 is reflected in the climate provisions in the Union Budget 2022-23.

INTRODUCTION

Holistic approach cutting across Ministries:

The Environment, Forest, and Climate Change (MoEFCC), Ministry of New
and Renewable Energy (MNRE), and Ministry of Heavy Industries (which
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implements the Faster Adoption and Manufacturing of Hybrid & Electric Vehicles
in India (FAME INDIA) scheme to promote electric vehicles) have largely been the
driving force behind India’s effort in this direction because no single ministry is
responsible for moving the country toward net zero.

Allocations for green, renewable energy, and electric-mobility projects in
the budget for 2022:

• The Ministry of Environment, Forests, and Climate Change received Rs
3030 crore, up from Rs 2869.93 crore the year before.
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� This year, the National Mission for Green India has received Rs 361.69 crore,
an increase of 24.72 percent from the previous fiscal year’s allocation of Rs
290 crore.

� The amount of money given to the National Afforestation Program has
increased by 27.65 percent, from 235 crores last year to 300 crores this year.

� Climate Change Activity Plan has been dispensed Rs 30 crores, same as a
year ago.

� Of the Rs 3030 crores given to the MoEFCC, Rs 460 crores have been set
aside for pollution control, which is a significant sum.

• Significant Increase to the Ministry of Heavy Industries’ FAME-India (Faster
Adoption and Trade of (Hybrid and) Electric Vehicle in India) Electric vehicle
program The program saw a major increase from Rs 800 crores the previous
year to Rs 2,908 crores this year.

Phase II of the FAME Scheme was approved by the government, and it will
cost INR 10,000 billion over five years, beginning on April 1, 2019. This phase will
support 7,090 electric buses, 55,000 electric three-wheelers, 55,000 electric four-
wheeler passenger cars (including strong hybrids), and 10 lakh electric two-wheelers
to increase demand. The requirement for a permit for electric vehicles has also been
eliminated. There will be 966,363 electric vehicles on the road nationwide as of
February 11, 2022. Electric vehicle GST has also been reduced from 12 percent to 5
percent; GST on chargers/charging stations for electric vehicles additionally decreased
from 18% to 5%.

*Therewasno suchschemeforelectricvehiclespriortoApril2015
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• Rs 6,900.68 crores were allocated to the Ministry of New and Renewable
Energy (MNRE), which is in charge of overseeing India’s ambitious renewable
energy goals.

The solar energy sector, which includes both grid-interactive and off-grid
projects, received the highest allocation in the MNRE in order to accomplish the
objective of producing 280 GW of installed solar capacity by the year 2030. Rs.
have been given to it. 3365 crores in comparison to the Rs. 2606 crores, an increase
of 29%.

� Grid-based solar power – Rs. 3304.03 croresin Off-Grid Solar Power – Rs.
Rs. 61.50 crore from PM-KUSUM 1715.90 crores o Other Applications of
Renewable Energy – Rs. Rs. 10 crores for Other 124.36 billion

PropellingGreenIndia-announcementsinUnionBudget2022:

• An additional allocation of Rs. 280 GW of installed solar capacity must be
manufactured domestically by 2030. Production Linked Incentives (PLI)v
worth 19,500 crores have been proposed for the production of high-efficiency
modules, with the goal of fully integrating polysilicon and solar PV module
manufacturing units first.

• The proposal to co-fire biomass pellets containing 5-7 percent biomass in
thermal power plants will help to prevent stubble burning in agricultural
fields, provide farmers with an additional source of income, and reduce annual
CO

2
 emissions by 38 million tons.

• The energy service company model, capacity building, and awareness of
energy audits are used to promote energy efficiency and savings for large
commercial buildings.
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• Four proposed pilot projects for the gasification of coal and chemical
production from coal

• Concentrate on private forestry and agroforestry; assistance for farmers from
Scheduled Tribes and Scheduled Castes who want to start agroforestry.

• In 2022 and 2023, the government will issue sovereign Green Bonds as part
of its overall market borrowings to raise funds for green infrastructurevi.
The funds will be put toward public sector initiatives that aid in lowering the
economy’s carbon intensity.

• Promoting climate action, agriculture, and other clean technologies through
blended finance, with a 20% government share cap; Private fund managers
will be in charge of this.

• The inclusion of energy storage on the standardized infrastructure list.

• Advancing travel situated advancement for urban communities.

• Utilization of public vehicle in metropolitan regions will be advanced.

• Interoperability standards and a policy that allows for the swapping of batteries
were said as part of an effort to encourage the use of electric vehicles (EVs)
in the ecosystem. As a faster alternative to charging stations, drivers will be
able to swap out aged battery blocks at swap stations thanks to this. It likewise
boosts the confidential area to foster feasible and creative plans of action for
‘Battery or Energy as a Help.’

• Furthermore, the Financial plan Meeting was supposed to examine another
bill — The Energy Preservation (Change) Bill, 2022vii — which points “to
give administrative structure to:

� India’s carbon trading,

� The Energy Conservation Act of 2001’s effective implementation and
enforcement,

� Encouraging the use of renewable energy sources in the energy mix.

Recent Developments- India’s commitment to Green Energy Future

India is reducing its reliance on fossil fuels and steadily increasing its capacity
to produce green energy through hydro, wind, and solar projects. Indian Railways
has set a goal of pretty a net zero-carbon emitter by 2030, so work on stirring the
railways to 100 percent is also moving quickly. The nation is likewise featuring on
Mission Roundabout Economy and India’s Vehicle Scrap Strategy is a valid example.
The rule’s resolve to assist local controls in doing the country’s 450 GW renewable
energy targets is verified by the recent equity injection of Rs 1,500 crore into IREDA
by the Union Cabinet to rise the agency’s lending capacity.
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The area covered by trees and forests in India increased by 2261 sq. km over
the past two years, which demonstrates India’s emphasis on environmental
preservation. Some of the most recent government initiatives and developments are
listed below. of India to make a smooth energy transition and positive climate action
possible:

• The Global Solar Alliance (ISA), Coalition for Disaster Resilient
Infrastructure (CDRI), and Leadership Group for Industry Transition (LeadIT
Group)viii are global climate change initiatives led by India. LeadIT Gathering
is one of the nine activity tracks recognized by the UN Secretary-General to
support milieu ends and activities to carry out the Paris Arrangement.
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• PM Modi introduced the ICRISAT’s Environmental Change Exploration
Office on Plant Assurance and Quick Age Progression Office on February 5,
2022ix.

• On India’s 75th Independence Day, August 15, 2021, the Hon’ble Prime
Minister launched the National Hydrogen Mission. The Mission aims to help
the government meet its climate goals and turn India into a hub for green
hydrogen. This will help in gathering the objective of creation of 5 million
tons of green hydrogen by 2030 and the connected improvement of
environmentally friendly power limit. It is anticipated that hydrogen and
ammonia will eventually replace fossil fuels as fuels. One of the most
important requirements for the nation’s environmentally sustainable energy
security is the production of these fuels, which are referred to as green
hydrogen and green ammonia, using power generated by renewable sources.

“The field of green hydrogen is the one that is going to assist India in making
a quantum leap in terms of climate change out of all the efforts that are currently
being made by India. I am announcing the National Hydrogen Mission today with
this tricolor as a witness in order to accomplish the objective of Green Hydrogen. In
his speech on Independence Day, the Prime Minister stated, “We have to make India
a global hub for Green Hydrogen production and export in the AmritKaal.” The
Indian government is taking a number of steps to make it easier to switch from fossil
fuels and feed stocks based on fossil fuels to green hydrogen and ammonia. One of
the most important steps in this endeavor is to notify people about this policy.

PM announced the goal of blending 20% ethanol into gasoline by 2025 on
June 5, 2021. The ambitious goal, which moves the goal of blending from 2030 to



655

ISBN: 978-93-93248-56-5 - Climate Change and the G-20: Opportunities and Challenges

2025, is an important part of the energy transformation that will affect the entire
economy. As of September 2021, the nation has proactively reached 8.5 percent
ethanol mixing and is on target to accomplish the 20% objective by 2025 according
to Financial Overview 2021. Ethanol blending has the potential to provide the nation
with a number of advantages, including the reduction of carbon emissions, the
improvement of air quality, the promotion of the productive use of ruined food grains
and waste, the increase in farmers’ incomes, the creation of employment and
investment opportunities, and the saving of USD 4 billion annually from imports.
FOCUS ON RENEWABLE ENERGY

• The Indian Renewable Energy Growth Agency (IREDA)x, which provides
project financing to the Renewable Energy (RE) sector, received approval
from the control in January 2022 for an asset of Rs. 1,500 crores. The rule
also approved the Intra-State Show System – Green Energy Corridor Phase-
II, which will lay the infrastructure for connecting electricity generated by
renewable sources with the power grid in seven statesxi. This equity infusion
will contribute to the creation of about 10200 jobs per year and the reduction
of almost 7.49 million tons of CO2 equivalent emissions per year.

• The corridor plan, which is estimated to cost Rs 12,031 crores, would receive
33%, or Rs 3,970 crores, in central funding. The plan will help in
accomplishing the objective of 450 GW introduced RE limit by 2030.

• According to the Economic Survey 2021xii, as of December 31, 2021, the
nation had installed 49.35 GWs of solar power capacity, 36 GWs of solar
power capacity was under construction, and 19 GWs of solar power capacity
had been offered through the following initiatives:
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�� PradhanMantriKisanUrjaSurakshaevamUtthaanMahabhiyan (PM-
KUSUM) Plan sent off in 2019 to give energy and water security, de-dieselise the
ranch area and create extra pay for ranchers by carrying sun based power. With a
cash boost from the rule of more than Rs., the plan aims to add 30.8 GW of solar
capacity. $34,000 million. There are three parts to it:

1. Devolved, grid-connected solar power plants with a combined capacity of
10,000 MW and a

2. Installation of 20,000 individual solar-powered agriculture pumps and

3.  Solarisation of 15 Lakh existing network associated farming siphons.

RBI has incorporated these parts under Need Area Loaning Rules for
facilitating openness of money. As of December 31, 2021, the individual pump
solarization variant had solarized over 77000 stand-alone solar pumps, 25.25 MW
solar power plants, and over 1026 pumps.

� A plan called “Development of Solar Parks and Ultra Mega Solar Power
Projects” is being implemented with a target capacity of 40 GW by March
2024 to make it easier for large-scale grid-connected solar power projects. In
14 states, 50 solar parks with a combined capacity of 33.82 GW have been
approved thus far. In these parks, solar power projects with a combined
capacity of approximately 9.2 GW have already been put into operation.

� Phase II of the Roof Top Solar program, which aims to accelerate the
deployment of solar roof top systems and have 40 GW of installed capacity
by December 2022, is also in the process of being implemented. The country
has seen the installation of 5.87 GW worth of solar roof top projects thus far.

� A plan for setting up 12 GW Matrix Allied Sun oriented PV Power Tasks by
rulematters (with Focal Public Area Events) is under execution. This plan
provides support for funding the capability gap. The direction has approved
about 8.2 GW of projects so far under this plan.

The Off-Grid Solar PV Applications Programme’s Phase III for Solar Street
Lights, Solar Study Lamps, and Solar Power Packs was open until March 31, 2021.
As reported by State Nodal agencies, over 1.45 lakh solar street lights, 9.14 lakh
solar study lamps, and about 2.5 MW solar power packs were installed until December
2021.

•  In order to take advantage of the potential of offshore wind energy along
India’s coastline, the Indian government issued the offshore Wind Energy
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Policy in October 2015. Offshore wind projects off the coasts of Gujarat and
Tamil Nadu are being planned for installation by the Ministry of New and
Renewable Energy. The Service has told the breeze sun based half and half
strategy, giving a system to progress of enormous matrix associated breeze
sun oriented PV mixture projects for ideal and proficient use of show
foundation and land, decreasing the variableness in sustainable power age
and doing better network security.

INDIANRAILWAYSGOESGREEN

• The use of three-phase technology for regenerative braking, “head on
generation” technology, which eliminates the need for separate diesel-fueled
power cars, and the use of renewable energy sources (133.26 MW solar and
103 MW wind installed capacity) are major initiatives taken to reduce carbon
emissions.

• The network will be 100% electrified by December 2023.

• Provisioning of Driven lights at all rail line creations, and creation of extra
carbon sink by afforestation.

Figure shows the expected CO
2
 emission reduction by Indian Railways

through use ofrenewableenergy.

• Indian Railways (IR) is moving toward becoming a “net zero carbon emitter”
before 2030 and is working in mission mode to become the largest Green
Railways in the world.
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Mission MODE: By 2030, Indian Railways wants to be net-zero in carbon
emissions, primarily by getting its energy from renewable sources. Its strategy to
achieve net zero carbon emissions includes railway electrification, increasing the
energy efficiency of locomotives, trains, and fixed installations, obtaining green
certification for installations and stations, installing bio toilets in coaches, and
switching to renewable energy sources.

• As part of Mission Mode, Indian Railways is utilizing rooftop solar panels
(Developer model) to maximize the potential of 500 MW of energy. 100
Megawatt (MW) of solar power had been installed on the roofs of various
buildings, including 900 stations, as of July 2020. At various stages of
operation, solar plants with a combined capacity of 400 MW are being
constructed. Tenders have proactively granted for 245 MW and focus for
fruition of these plants is December 2022.

• In collaboration with Bharat Heavy Electricals Limited (BHEL), one project
of 1.7 MW at Bina (Madhya Pradesh) has already been installed and is
currently undergoing extensive testing. This is the world’s first solar project
of its kind.

• There had been the hiring of 103 MW of wind-based power plants in the
wind energy sector. Giving to Sangli, there are 26 MW in Rajasthan
(Jaisalmer), 21 MW in Tamil Nadu, and 56.4 MW in Maharashtra. In addition,
Indian Railways intends to construct 200 MW wind energy plants in Tamil
Nadu, Gujarat, Rajasthan, and Karnataka over the next two years.
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IMPROVEMENTINFORESTCOVEROFINDIA

By forest area, India is the tenth largest country in the world. It positions
third universally in yearly normal net addition in backwoods region between 2010
to 2020. The total forest cover of India was 7,13,789 square kilometers, giving to the
India State of Forest Report 2020–21. km in 2021, a 3.14 percent increase from
2011. Better upkeep measures, guard, afforestation efforts, tree farm drives, and
agro-forestry may be liable for the rise in forest cover or density.

• According to the India State of Forest Report 2021, India also ranked among
the top ten nations in terms of the average annual net gain in forest area
between 2010 and 2020.
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STEPSTAKENFORPLASTICWASTEMANAGEMENT

 �� The Plastic Waste Running Change Rules, 2021 were issued by the
Ministry of Setting, Forest, and Climate Change in August 2021. These rules forbid
identified single-use plastic items that have low utility and high littering potential by
2022. Beginning on July 1, 2022, it will be illegal to produce, import, stock, distribute,
sell, or use any identified single-use plastic, including expanded polystyrene and
polystyrene. The regulation aims to boost the circular economy of plastic packaging
waste, encourage the creation of new plastic-free alternatives, and encourage globally
friendly plastic packaging.

INITIATIVES TO CONTROL AIR POLLUTION

��The National Clean Air Programme (NCAP)xv, which was launched in
2019 by the MoEFCC, is currently being implemented in 132 cities to reduce
particulate matter (PM) concentrations by up to 30% by 2024 across the nation.
When compared to 2019-20, the concentration of PM10 in 96 cities decreased in
2020-21. From 18 in 2019-20 to 27 in 2020-21, the number of cities that meet the
required National Ambient Air Quality Standard (PM10 less than 60 g/m) also
increased.
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��Steps to Reduce Vehicle Emissions India has moved from BS-IV to BS-
VI fuel and vehicle emission standards as of April 2020. Metro rail networks for
public vehicle have been upgraded and more urban areas have been covered. CNG,
LPG, and ethanol blending in gasoline are examples of cleaner/alternative fuels that
have been introduced.

CONSERVATION OF WATER –NAMAMI GANGE MISSION

The Ganga River Basin is the focus of the Namami Gange Mission, which
aims to preserve, restore, and protect it. The Mission was approved by the Cabinet
in 2015 for a five-year period (2015-2020) with a budget of Rs. 20,000 billion. The
National Mission for Clean Ganga (NMCG) was subsequently notified as an authority
under the Environment Protection Act on October 7, 2016, making it the nodal agency
in charge of monitoring and implementing the Namami Gange Mission. The four
pillars of the Mission—Nirmal Ganga (Unpolluted Flow), Aviral Flow (Continuous
Flow), Jan Ganga (People-River Connect), and Gyan Ganga (Research and
Knowledge Management)—underpin the mission-related activities. As of December
2021, the mission had approved 363 projects totaling Rs. 30,841.53 crores.

• The state-by-state distribution of the Namami Gange Mission’s sewerage
infrastructure projects since its inception is shown below. Uttar Pradesh has
completed the most projects (43), followed by Bihar (29), and Uttarakhand
(26).
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PARIVESH PORTAL

The acronym “Parivesh” refers to “Pro-Active and Responsive Facilitation
by an Interactive, Virtuous, and Environmental Single-window Hub.” It is a portal
for green clearances that PM Modi established in 2018. It is a role-based, web-based
workflow application designed for online proposal submission and monitoring in
order to obtain CRZ, Environment, and Wildlife Clearances from Central, State,
and District level authorities. It robotizes the whole following of proposition which
incorporates online room of another proposition, altering/refreshing the subtleties
of recommendations and presentations status of the recommendations at each phase
of the work process. The potential for this portal’s expansion via a Centralised
Processing Centre-Green (CPC-Green) was also emphasized in the Union Budget
2022.

SUSTAINABLE DEVELOPMENT GOAL INDIA INDEX

According to the SDG India Index released by NITI Aayog in June 2021,
India’s score increased from 60 in 2019-20 to 66 in 2020-21. Kerala came out on top
in the index’s act ranking of states.

� The Keezhattur village in Kerala’s Malappuram district boasts door-to-door
collection of both dry and wet waste in its entirety. At the GramaPanchayat
(GP) level, there is a Material Collection Facility (MCF), and at the block
level, a Resource Recovery Facility (RRF) has established forward links.

� In addition, the effective implementation of the Green Protocol in all
government offices, institutions, and events organized under the GP has
successfully reduced the volume of dry discards or non-biodegradable waste.

� There are restrooms in every school, Anganwadi Center, and public office.

� Click here to view the Economic Survey 2021’s mention of India’s progress
on climate change and sustainable development.
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