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ABSTRACT

Global warming has become a reality in present times posing a serious threat to existence of human
lives on this earth. Increasing instances of natural calamities have caused huge loss of precious human
lives and property in recent past and such casualties have become more frequent in recent times than
ever before. Achieving higher rate of economic growth has now become a compulsion for every nation
and commands a central place in framing of various state policies in their quest for alleviation of
poverty and bringing improvement in standard of living of people residing in that country especially
poor and downtrodden sections of society. Economic growth entails using various natural resources
in production of goods and services but when it takes the form of race causing over-exploitation of
natural resources then it results in inflicting severe damage to natural environment due to excessive
emission of greenhouse gases. Developed countries are far ahead in this race of achieving economic
growth and so they are now being followed by developing and under-developed countries. Gradually,
the world community has started realizing the huge cost that humanity is paying for environmental
damage and so there is daunting challenge before every country to cut down carbon emission and
release of greenhouse gases but none wants to compromise on their growth agenda. Developing
countries object to the pressure mounted by developed world arguing that since developed countries
are main contributors to this menace and so they should compensate by way of extending financial
support to them to help them adapt to green technologies in years to come. It is to be noted that
economic development is the cause as well as remedy for protecting against climate change and so
there needs to a judicious development policy which incorporates climate change perspective without
compromising on achieving high rate of economic growth. Different countries around the world have
started revisiting their erstwhile models of economic growth and so it is highly needed that India too
to conform to modern global practices to minimize damage to natural environment.

This study is an attempt to investigate into the recent events of climate change in India and assess its
impact on economic development in India in recent past. Further, this study aims to throw light on
recent initiatives taken to minimize the effect of climate change in Indian context and suggest various
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other steps that needs to be undertaken to minimize environmental degradation without compromising
on growth agenda.

KEYWORDS: Climate Change, Economic Development, Economic Growth, Risk Mitigation
Initiatives in Indian Context

INTRODUCTION

The investigation of various factors that affect employee well-being represents an essential domain of
academic research. The concept of employee wellness encompasses the overall health and satisfaction
of individuals within the workplace. The concept of well-being encompasses a holistic understanding
of an individual's physical, mental, and emotional health, reflecting a state of balance and fulfillment
in various aspects of life. It is often characterized by the presence of positive emotions, life
satisfaction, and a sense of purpose, which collectively contribute to an overall sense of thriving. In
contemporary discourse, well-being is increasingly recognized as a multidimensional construct that
influences and is influenced by social, economic, and environmental factors, thereby necessitating a
comprehensive approach to its assessment and enhancement.

Economic Development remains as a major national agenda before all developing countries in their
quest to meet basic human needs of food, shelter, clothing and minimum standard of living to all of
citizens residing in those countries. Majority of world population living in these countries still suffer
from problems of rampant poverty, unemployment, illiteracy, lack of basic access to primary health
care, malnutrition, safe drinking water and sanitation and so their economic development in of utmost
importance to make the world a just and equitable place to live in for all. Achieving higher rate of
economic growth has now become a compulsion for every nation and commands a central place in
framing of various state policies in their quest for alleviation of poverty and bringing improvement in
standard of living of people residing in that country especially poor and downtrodden sections of
society. Economic growth entails using various natural resources in production of goods and services
but when it takes the form of race causing over-exploitation of natural resources then it results in
inflicting severe damage to natural environment due to excessive emission of greenhouse gases.

Economic development process has taken heavy toll on mother earth gradually causing rise in its
temperature due to higher emission of green-house gases causing significant changes in the weather
patterns and increasing instances of melting of glaciers, flash floods, droughts, cyclones, hurricanes,
abnormal increase or decrease in rainfall, water scarcity, desertification, drop in crop-yield, rise in sea
level, spread of unforeseen diseases, and sudden natural disasters. Global warming has become a
reality in present times posing a serious threat to existence of human lives on this earth. Increasing
instances of natural calamities have caused huge loss of precious human lives and property in recent
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past and such casualties have become more frequent in recent times than ever before. Climate change
has become one of the most pressing challenges of the 21 century posing significant risks not only to
the environment, human health and food security, but also economic development. Certainly,
economic development has become undeniable priority for every nation despite greater danger
looming large about the ill effects of climate change and so there is need of integrating an appropriately
designed climate change policy for adaptation and mitigation for climate change with economic
development policy of every country. Climate change is gradually threatening sustainability of life,
livelihood and the ecosystem and so the economists and policymakers worldwide are sharpening their
focus on mitigating such risks. It is also a fact that most of the developing countries are unequally
placed compared to developed world in terms of adopting mitigation strategies to tackle ill effects of
climate change due to paucity of sufficient financial resources and technological know-how to support
their minimum developmental programmes and in such a situation adaptation and implementation of
a climate change mitigation policy would certainly prove to be an additional burden for them and so
they need judicious support in terms of financial resources and technologies for capacity building to
adopt to new world economic order.

There has occurred several instances of extreme weather events in recent past that have disrupted
normal life in India. A recent report suggests that India lost nearly $69 billion in 2019 alone due to
climate change related events which is comparatively much higher than losses of $79.5 billion
during the period 1998-2017. The Global Climate Risk Index 2021 has ranked India 7*" in the list of
most affected countries in terms of exposure and vulnerability to climate risk events. India has also
gradually started facing continues climate change related crisis like extreme heat, temperature, scanty
monsoon, floods and rising sea levels and its impact on overall macro-economic and social
environment like never before. The Reserve Bank of India (RBI) has recently estimated that India
could lose up to 4.5 percent of its GDP because of climate change related risks by 2030 due to lost
labour hours from extreme heat and humidity in weather. Further, climate change reflected in rising
temperature and changing patterns of monsoon rainfall in India could cost the Indian economy 2.8
percent of its GDP and depress the living standards of nearly half of its population by 2050. Further,
RBI’s Department of Economic and Policy Research (DEPR) in its latest report on Currency &
Finance 2022-23 states that India may lose anywhere around 3 to 10 percent of its GDP annually by
2100 due to climate change in the absence of adequate risk mitigation policies. This is despite the fact
that India’s carbon emission per capita is the lowest in the world, averaging only one-quarter of the
global average and one-twentieth of the U.S. rate. While India places a higher priority on economic
development needs of the nation to face economic challenges but equally it recognizes environmental
challenge too with a globally aligned policy for reduction in emission of greenhouse gas (GHG).

This study is an attempt to investigate into the impact of climate change on economic development in
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India in recent past and throw light on recent initiatives taken to minimize the effect of climate change
in Indian context. Further, attempts would be made to look into various other steps that need to be
undertaken to minimize environmental degradation without compromising on growth agenda.

REVIEW OF LITERATURE

Studies by Grossman and Krueger (1995) and Hitz and Smith (2004) suggest that economic growth
may bring an initial phase of deterioration but later on, due to the adoption of better abatement
technologies, it might bring some improvement to the quality of the environment.

Study by Hope (2006) found that although climate change may initially have some positive effects for
some developed countries compared to developing countries because they are comparatively well
placed by adopting appropriate risk mitigation strategies to tackle its ill effects but it will be destructive
for all in the long run.

Studies by Nordhaus (1991), Yohe and Schlesinger (2002), Stern et al. (2006) and Tol (2008) have
found that poorest countries and people living in these countries feel the adverse impacts of climate
change most and suffer from them the most as these countries are more vulnerable to the negative
effects of rising sea level and the impact on water resources, ecosystems, crop production, fisheries
and human health. Stern et al. 2006 found that in the next fifty years, world temperatures are expected
to rise 2-3°C. This increase will have severe consequences on economic development as it will affect
water quality, agricultural productivity and human health. It was further calculated that about 5 per
cent of global GDP per annum would be lost by these impacts.

Adger (2006) found in his study that in less developed countries a large percentage of the population
is dependent on climate-sensitive sectors and there is low capacity to develop and implement
adaptation strategies. Nevertheless, these countries have to bear the cost for promotion and adoption
of different mitigation strategies.

Study by Sathaye et al. (2006) suggests that the impact of mitigation strategies in underdeveloped
countries will only be gradually felt in the long run by future generations.

Smith and Wandel (2006) found that poor communities living in underdeveloped countries are more
vulnerable to natural hazards due to limited adaptive capacities.

Studies by O’Brien et al. (2004), Parry et al. (2007) and Lucas and Simone (2011) found that the
effects of climate change are not homogeneous within countries; it was found that agriculture, coastal
zones and elderly people are more heavily affected than their counterparts.
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Dell et al. (2008) found that because of climate change the growth rate of poor countries would be
reduced by 0.6 to 2.9 percentage points.

Fankhauser and Tol (2005) study found that climate change affects people’s propensity to save and
thus has negative effect on capital accumulation in the country which in turn has the effect of reducing
economic growth. By using different growth model specifications, it was found that dynamic effects
are relatively larger as compared to direct or static impacts of climate change.

Study by Lecocq and Shalizi (2007) suggests that GDP is adversely affected indirectly by variations
in demand structure even though there is no direct effect of climate change on it.

Mendelsohn and Dinar (1999) concluded that climate change resulting into higher temperatures
reduces grain yields of several crops. They also found that individual farmers in India and Brazil
played a very crucial role in their attempt to minimize the effects of global warming on agriculture.
Greiner (2004; 2005) found that an increase in GHG emissions negatively affects the aggregate output
and the marginal productivity of capital and that increased level of risk mitigation initiatives might
reduce GHG emissions which would lead to higher economic growth.

Crippa et al. (2021) found that India was the third largest national emitter in 2020 (behind China and
the United States), emitting 2.4 gigatons of carbon dioxide due to its large population.

India is among one of the most vulnerable country sufferings from the impacts of climate change in
recent years. Climate change has been gradually bringing alteration in growing seasons of many crops
in India and it has been causing significant damage to productivity and health (Mani et al., 2018)
because of the fact that majority Indians are found to work in agriculture and other climate sensitive
sectors (Chand and Singh, 2022).

Objectives of the Study
This study aims at achieving the following objectives:
)] To establish the fact that there is real climate change happening in India and assess its
impact on economic development in India in recent past.
i) To throw light on recent initiatives taken to minimize the effect of climate change in Indian
context.
iii)  to look into various other steps that needs to be undertaken to minimize environmental
degradation without compromising on growth agenda.

Data and Research Methodology
This study is based on data collected primarily from secondary sources. Data is collected from
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publications made in reputed journals and various other publications done by government and semi-
government organizations. It is basically a descriptive study.

Climate Change in India

A recently published report suggests that the average temperature across India rose by 0.62°C over
the last 100 years (Government of India, 2021) which is at slower rate than the global average. Rise
in average temperatures has gradually led to more frequent and severe heatwaves across the country
it has been observed that western and southern India experienced 50% more heatwave events
compared to past 25 years during 1985-2009. It is estimated that heatwaves in 2013 and 2015 killed
more than 1,500 and 2,000 people respectively across the country (Mazdiyasni et al., 2017). Krishnan
et al. (2020) observed that India is experiencing both more frequent dry spells and more intense wet
spells during the summer and monsoon season and this climate change is expected to cause water
shortages which could affect more than a billion people by the 2050s across Asia including India.
India has varied ecological zones including alpine ecosystems, arid and semi-arid deserts, humid
subtropical landscapes and both wet and dry tropics depending upon varied climatic conditions found
in these regions. There are several ecological hotspots which are more prone to ill effects of changes
in climate affecting standard of living of people living in these hotspots. These hotspots are gradually
increasing in numbers with climate changes and an estimate project that by 2050 approximately 148.3
million people in India will be living in severe hotspots (Mani et al., 2018). A study done by Mohanty
and Wadhawan (2021) found more than 80 percent of India's population lives in districts highly
vulnerable to extreme weather events. Different regions of the country experience diverse levels of
climate change impacts due to diversity in climatic conditions and geographic locations and
topography. Unprecedented rise in temperature is gradually causing more frequent episodes of sudden
heavy rainfall across the subcontinent and an estimate suggests that there was a threefold increase in
extreme precipitation events between 1950 and 2015 in central India (Roxy et al., 2017). This has
contributed to rise in instances of floods which is blamed for huge loss of property and death of
thousands of people and displacement of millions. The most tragic example is floods seen in the
northern part of India in June, 2013 which came in form of early monsoon rains combined with glacial
lake outburst due to melting of the snow cover at the top of mountains that usually otherwise melts by
the time of full-fledged arrival of the monsoon. The consequent landslides, debris flows and flooding
killed over 5,800 people and caused catastrophic damage to housing and infrastructure (Singh et al.,
2014). It is also worth noting that although heavy precipitation events have become more common but
there has been a steady decline in the total amount of rainfall during monsoon season (Mishra et al.,
2012; Turner and Annamalai, 2012). A study by Krishnan et al. (2020) found that the average
precipitation is estimated to have fallen around 6 percent during 1951-2015. Singh et al., (2016) in
their study found that glaciers in Hindu-Kush Himalaya have retreated at an average rate of 18 metres
a year over the last four decades which constitute approximately fifty percent of glaciers found outside
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the Polar Regions. The melting of glaciers has made-up short-term deficiency in freshwater supplies
but it would endanger continuous availability of freshwater in perennial rivers which are lifeline to
billion people living on its banks (Xu et al., 2009). Flash floods caused by the combination of monsoon
rains and spring snowmelt caused floods swept away temples and residential buildings and killed over
4,000 people (Arcanjo, 2019). Again, In February 2021, the disastrous outburst of the Himalayan
glacier in Uttarakhand led to more massive floods in the region which killed over 100 people (Doman
and Shatoba, 2021). These recent climatic changes have multiplied risk and vulnerability of economic
development initiatives in the India particularly agricultural sector due to insufficiency of consistent
rainfall and deterioration in ground level water because agriculture in many regions is dependent on
groundwater (Zaveri et al., 2016). It is estimated that around a billion people in India face severe water
scarcity for at least one month of the year whereas 180 million face severe water scarcity all year
round (Mekonnen and Hoekstra, 2016).

Unnikrishnan et al. (2015) in their study found that there is gradual rise in sea levels due to increase
in average temperature of earth resulting into melting of polar glaciers and an estimate suggests that
the north Indian Ocean rose by an average of 3.2 mm per year during 1993-2012 whereas average rate
of rise in the Bay of Bengal was over 5 mm a year during the same period. This causes inundation of
coastal areas which is serious reason of concern in India because it has vast coastal areas. Coastal
communities, particularly those in low-lying areas, are therefore already facing the prospect of
permanent inundation, chronic flooding and violent winds. A third of India’s population live along the
coast (Swapna et al., 2020), and as of 2000 over 60 million of them lived less than 10 metres above
sea level (McGranahan et al., 2007). It has been observed that instances of cyclonic storms have
increased manifold in recent past than ever before and an estimate suggests that seventy percent of
global casualties from cyclones and storm surge last century occurred in the Bay of Bengal (Ali, 1999)
—but they are gradually becoming more severe and frequent (IPCC, 2019). The super cyclone Amphan
in 2020 was the most powerful ever recorded in the region with sustained wind speeds of over 240 km
per hour (Khan et al., 2020). More recently, the Himalayan states have emerged as the hotspot for
climate change because they have fragile ecology. Incessant torrential rainfall in 2023 in Uttarakhand
and Himachal Pradesh has caused severe damage to mountains in forms of huge instances of landslide
casualties. Uneven rainfall during monsoon season is causing huge damage to agriculture productivity
in India.

Impact of Climate Change on Economic Development in India

Climate change may alter the growth trajectory of any country in terms of its negative impact on
reduction in productivity especially in agriculture sector, destruction of productive assets and
alteration in investment priorities by way of diversion of investments from productive investment
toward adaptation technologies. Sustainable development and inclusive growth has now become a
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buzzword in the economics literature across different countries of the world especially in developing
countries to deal with problems of environmental degradation, poverty and inequality. They are now
considered as central objective of a sound development policy of any modern state facing problems
of climate change and uneven distribution of income and wealth. Low-income countries are much
more vulnerable to climate change than richer nations (World Bank 2010a). This is because of the fact
that developing countries like India are comparatively highly exposed to temperature thresholds in
many areas and have higher level of economic sensitivity to climate change events due to their greater
reliance on agriculture and allied sectors. Further, they have a lower adaptive capacity to deal with
climate change. Climate resilience has gradually emerged as very important development concern and
so economic growth policies need to be compatible with the adaptation needs of developing countries
to climate change. The ability to absorb climate stress, in particular, depends on factors that are highly
correlated with economic growth, such as good institutions, strong health and sanitation systems, high
levels of education and a well-developed financial sector (Tol and Yohe, 2007, Barr et al., 2010).
Since growth and development address shortcomings in these variables, the implication is that growth
must be important element of attempts to reduce vulnerability to climate change (Klein and Persson
2009, McGray et al. 2007). Dell et al. (2008, 2009) in their study found that rise in temperature tended
to reduce economic growth persistently on annual basis and over a long-term time horizon. Mechler
(2004) found that the Hurricane Mitch which hit Honduras in 1998 has the effect of reduction in the
country’s GDP growth rate by as much as five percentage points and thus it can be stated that extreme
weather events can have a significant adverse effect on growth in the short run. Raddatz (2009) in his
study found that climatic natural disasters have had a moderate but significant negative effect on real
GDP per capita over the past four decades. He calculated that, at a conservative estimate, the
macroeconomic cost of a climatic disaster affecting at least half a per cent of a country’s population
reduced real GDP per capita by 0.6%. A study by Landon-Lane et al. (2009) found that at the time of
the great Dust Bowl in the USA in the 1930s, climatic stress hit the banking system, impairing
financial intermediation and recovery for a prolonged period. Thus climate-related disasters can have
long echoes through the financial system. Lis and Nickel (2009) showed how natural disasters tend to
have an adverse impact on government budgets.

It is important to note that high level of economic growth increases the adaptive capacity of the country
to cope with climate change events. Level of economic growth can either increase or decrease the
sensitivity of a country to climate change depending upon the fact that whether that country is under-
developed or developed one. Economically developed countries have been able to diversify away from
agriculture into manufacturing which is comparatively immune from the severity of climate change
impacts. In contrast, developing countries depend to a large extent on agricultural and allied sector
and thus are naturally more exposed to climate change events. However, the empirical evidence
suggests that the positive effects of economic growth tend to dominate over negative impact of it.
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Raddatz (2009) study found that climate-related disasters had a higher GDP impact in low-income
countries than in middle-income countries, which were in turn more affected than high-income ones.
Dell et al. (2008, 2009) in their study found that higher temperatures reduced economic growth rates
only in poor countries, and not in rich ones. There is further evidence from case studies that poverty
tends to exacerbate due to increased costs of adaptations to climate change (O’Brien et al. 2008).
Benson and Clay (1998) suggested a U-shaped relationship between development and vulnerability to
climate change: the economic impact of climate-related stocks such as drought was higher for
economies that had moved from a ‘simple stage” of water-intensive agriculture and subsistence sector
to an ‘intermediate stage,” characterized by labor-intensive low-technology manufacturing, but
vulnerability was lower where economies had become more diversified and developed.

Climate change has the effect of gradually slowing the pace of poverty reduction and increasing
inequality in India. Burke and Tanutama, 2019 in their study found that the fastest warming districts
have seen gross domestic product (GDP) grow on average 56% less than those that have warmed the
slowest (Burke and Tanutama, 2019). It can be stated that without rapid corroborative action plan in
line with global norms to reduce greenhouse gas emissions rise in average temperatures may actually
reverse the development gains achieved in recent decades in India. Kahn et al. (2019) in their study
predicted that climate change could reduce India’s GDP by around 2.6% by 2100 even if the global
temperature increase is held below 2°C; however, this rises by up to 13.4% in a 4°C scenario. These
results are based on projections of temperature and precipitation changes and its effect on labour
productivity in different sectors. Dhiman et al. (2010) in their study concluded that climate change
may also affect labour productivity in different other ways, for instance by increased incidence of
endemic vector-borne diseases such as malaria, dengue, chikungunya, filariasis, Japanese encephalitis
and visceral leishmaniasis. Kompas et al. (2018) investigated into impact of climate change on
economic development in India in form of decline in agricultural productivity, rise in sea-level and
health expenditure and projected that 1°C of global warming would cost India 3% of GDP a year; at
3°C, that cost rises to 10% a year. Cazcarro et al. (2018) study found that over sixty percent of cropland
and pastureland in the Ganges-Brahmaputra-Meghna and Mahanadi deltas regions is devoted to
satisfying demand from elsewhere, thereby sustaining transportation, trade and services sectors as well
as agriculture. Thus, the complete climate change-induced disappearance of this activity would entail
local economic losses ranging from 18-32% of GDP. Nixon (2020) found that India’s GDP would
currently be around 25% higher if it did not have to bear the current costs of global warming and
predicted that with 3°C of warming GDP would be 90% lower in 2100 than it would have been without
climate change. Skoufias et al. (2011) in their suggested that the combination of rising cereal prices,
declining wages in the agricultural sector and the slower rate of economic growth attributable to
climate change could increase India’s national poverty rate by 3.5% in 2040 compared to a zero-
warming scenario; this equates to around 50 million more poor people than there otherwise would
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have been in that year. Strikingly, while both the urban and rural poor will suffer from higher cereal
prices, rural landholders will not experience significant income changes, as higher cereal prices offset
declining agricultural productivity (Jacoby et al., 2011). Nagchoudhary and Paul (2020) in their study
found that the super cyclone Amphan in 2020 affected 13 million people and caused over $13 billion
in damage after it made landfall in West Bengal.

Recent Initiatives Taken to Minimize the Effect of Climate Change in Indian Context

The effort to reach global consensus around climate policies has been spearheaded by the United
Nations (UN), although originally, its focus was more on the utilisation of the environmental or natural
resources for greater economic development (Jackson, 2007). Among the international organizations,
it was the WMO which has been instrumental in generating international cooperation on climate
matters and strengthening post-second World War advances in climate research (Zillman, 2009).
Environmental conservation caught the attention of the UN for the first time in the first Earth Summit
held in Stockholm in 1972, which led to the creation of the UN Environment Programme (UNEP), the
first landmark in global cooperation and consensus on climate change. The second landmark event
occurred in the form of creation of the Inter-Governmental Panel on Climate Change (IPCC) in 1988
by the UNEP and the WMO for regular scientific assessments on climate change and their implications
for informed policy making. Till now, there have been six assessment cycles carried out by the IPCC
in this regard. The third landmark was the Paris Agreement in 2016, about three decades later. This
agreement makes it compulsory for all signatories to undertake targeted efforts to combat climate
change. It was aimed at ensuring that GHG emissions from human activity are maintained at the same
levels as can be absorbed by the environment - known as net zero - between 2050 and 2100. There
have been numerous global dialogues and interventions leading up to and following the Paris
Agreement. The achievements of climate policy action can be ascertained using several parameters.
Almost all countries have committed to timelines for the transition to net zero emissions, with the
majority committing to achieve this target by 2050. Further, 23 percent of these countries have made
the target a legal obligation, 18 per cent have proposed to make it into a legal obligation and remaining
59 per cent have made their pledges in official policy documents. All these countries together account
for around 73 per cent of global CO2 emissions. India’s contribution to cumulative global emissions
of GHGs has been limited, although its cumulative emissions have increased during 1950-1990 and
1991-2020. Its contribution to consumption-based emissions is however significantly lower than
production-based emissions vis-a-vis major developed countries. In India, per capita CO2 emissions
have been on a rise in recent decades, as in China and Russia; however, the energy intensity of GDP
(use of primary energy per unit of GDP) has been on a steady decline since the 1990s across almost
all countries, including India. India’s involvement in climate change negotiations can be broadly
divided into three phases (Youdon and Bajaj, 2022). In the first phase (1992-1997), India’s priorities
were mainly concerned with preservation of the interests of developing and least developed countries
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by advocating the principles of equity, and common but differentiated responsibilities in meeting
targets for emission reductions. In the second phase (2000-2009), India focused on climate finance,
technology sharing and the creation of an adaptation fund for climate action by developing countries.
During the third phase covering COP15 in Copenhagen in 2009 to the Paris Agreement in 2016, India
supported green transition through a more flexible, cooperative, and holistic approach for formulating
its National Action Plans on climate change. A strong commitment to climate action is reflected in
various national development policies and programmes adopted by India in recent decades.

i)

i)

iv)

India has committed to accommodate the Panchamrit, which includes raising the non-
fossil-fuels-based energy capacity of the country to 500 Gigawatt; meet 50% of its energy
requirements from renewable energy by 2030 and 45 per cent reduction of carbon
intensity by 2030. The vision of Panchamrit stresses on promoting sustainable lifestyles
among common people and bring climate justice to protect the poor and vulnerable from
the adverse impacts of climate change. The updated Nationally Determined Contributions
(NDCs) reaffirm India’s commitment to work towards a low carbon emission pathway,
while simultaneously endeavouring to achieve sustainable development goals (SDGS).
Under this initiatives India aims at achieving the target of net zero emissions by 2070.
India is gradually inching towards becoming a global leader in solar energy due to better
execution of the National Solar Mission through creation of policy conditions for its
diffusion across the country.

India has been gradually gearing up to make following policy reforms to achieve the
objective of net zero emission (a) By rationalizing utilization of national resources with
due regard to energy security; (b) By increasing the use of biofuels, green hydrogen fuel
and electric vehicle penetration; (c) Through development of an integrated, efficient and
low-carbon transport system; (d) Through promotion of adaptation measures in urban
design; and (e) CO2 removal through innovation, technology transfer, climate-specific
finance and capacity building with international support.

India is keen to form knowledge networks by facilitating data sharing and information
exchange at the institutional level to share its experience and learnings with the rest of
the world by participating in research and development activities.

India aims to mitigate the growing GHG concentration in the atmosphere by attempting
to harness the potential of increased mangroves forest cover to absorb more carbon
emissions than landed tropical forests. Accordingly, dedicated commitments have been
made towards conservation and management of mangroves. Mangroves and coastal
wetlands form the first line of defense for coastal communities against increased storm
surges, flooding, and hurricanes.

The Ministry of Science and Technology launched the National Mission for Sustainable
Himalayan Ecosystem in 2010 to understand the implications of climate change on the
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vi)

vii)

viii)

Himalayan ecosystem in order to conserve and protect its biodiversity. A separate
Mission for Green India was launched by the Ministry of Environment, Forests and
Climate Change in 2014 to provide livelihoods to 3 million people through forest based
activities and carbon sequestration capacity.

The Mission LIFE, i.e., Lifestyle for the Environment, launched by the Prime Minister in
2022, is now a global movement to connect the powers of the people for the protection
of the earth. Mission LIFE makes the fight against climate change democratic, because
everyone can contribute within one’s capacity.

Perhaps the most significant single stimulus to national climate policy making was the
2008 National Action Plan on Climate Change (NAPCC). This plan underlines the fact
that India’s climate approach is guided by the pursuit of co-benefits arising from it rather
than an initiative just to comply with international pressure. It is supposed to have benefits
for enabling India towards achievement of its national development objectives because
of associated climate gains that would accrue from execution of this plan in long run. It
can be stated that the most significant national objective that promises climate co-benefit
is developing various sources of renewable energy to ensure energy security at present
time when it needs to meet energy requirement of rising growth rate. National Action
Plan on Climate Change aims at creating awareness among the representatives of the
public, different agencies of the government, scientists, industry and the communities on
the threat posed by climate change and the steps that can be undertaken to counter it.
Government of India has established an adaptation fund and provided initiatives under its
National Action Plan for climate change.

To strengthen initiatives undertaken to conserve energy under the Energy Conservation
Act of 2001, the Ministry of Power launched a similar Mission in 2011 known as National
Mission for Enhanced Energy Efficiency (NMEEE) to make energy savings. India has
co-founded the International Solar Alliance (ISA) with France in 2016 and announced a
National Hydrogen Mission to increase the dependency on green energy.

National Adaptation Fund for Climate Change (NAFCC), a central sector scheme, was
initiated in 2015-16 to support adaptation activities in the States and Union Territories
(UTs) of India that are vulnerable to the adverse effects of climate change. NAFCC is
implemented in project mode, and to date, 30 projects have been sanctioned in 27 States
and UTs with a total project cost of *847.5 crore. NAFCC supports adaptation action, in,
inter alia, agriculture, water, forestry, livestock, and restoring ecosystems. Presently,
there are more than 28 projects that are under implementation under this initiative.

India has taken several plantations drives at different levels for increasing its forest cover
area significantly over the past decade. It ranks third globally in average annual net gain
in forest area between 2010 to 2020, adding an average 2,66,000 ha of additional forest
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area every year during the period, or adding approximately 0.38 per cent of the 2010
forest area every year between 2010 to 2020.

Xi) India has taken serious action that shows its commitment towards mitigation of pollution
caused by littered single use plastics. The Hazardous and Other Wastes (Management and
Transboundary Movement) Rules, 2016 as amended from time to time regulate the import
of identified plastic waste into the country by SEZ and EOUs. The regulation prevents
the import of plastic waste and its dumping by other countries in India and makes
provision for recycling of plastic waste generated in the country. India piloted a resolution
on "Addressing Single Use Plastic Product Pollution" which was adopted by the Fourth
United Nations Environment Assembly held in 2019. The resolution recognizes the need
for the global community to act on the single use plastic products pollution. The adoption
of this resolution was a significant step. The Ministry of Environment, Forest and Climate
Change, Government of India has prohibited manufacture, import, stocking, distribution,
sale and use of identified single-use plastic under the Plastic Waste Management
Amendment Rules, 2021.

xii)  The waste management infrastructure in the States/UTs is also being strengthened
through the Swachh Bharat Mission. The Swachh Bharat Mission has been very
successful mission and is reckoned globally for bringing unprecedented cleanliness and
hygiene in India which has minimized instances of spread of various diseases.

xiii) It is made compulsory for India companies to contribute a certain portion of their profits
for corporate social responsibility (CSR) initiatives which includes reporting about
initiatives undertaken to protect environment and energy conservation. Many bluechip
companies have been increasing incorporating sustainability reporting as part of their
corporate annual report. Indian companies have come forward to gradually embrace ESG
(Environmental Social Corporate Governance) compliance but still there exists large gaps
as organizations are grappling with evolving expectations on ESG compliance and
disclosure from investors, boards, governments, and consumers. They need to account for
emerging global regulations on sustainable finance, climate disclosures, biodiversity, and
social and governance dimensions, including gender diversity and living wages, within a
couple of years.

Thus, it can be stated that India has used the challenge of climate change to propagate climate
resilience action globally and has in fact emerged as a leading voice from the emerging world at global
stage. India’s progress in adaptation and mitigation of climate change is evident from the rise in its
Climate Change Performance Index (CCPI) in recent years. It is undertaking numerous policy actions
as part of the global commitments while pushing outwards the boundaries of its development
priorities.
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Future Initiatives to be Undertaken in India
India may lead the path by taking the following initiatives in future to ensure climate resilience in the
country and ensure its propagation globally.

i)

i)

Government of India announced about the issuance of Sovereign Green bonds in the
Union Budget 2022-23 for financing its initiatives for bringing reduction in the carbon
intensity of the economy significantly. Green Bonds are financial instruments that
generate proceeds for investment in environmentally sustainable and climate-suitable
projects. Green bonds have become very important instrument for raising funds especially
different major countries in the past including the UK, France, Germany, the USA, and
China. IMF data indicates that green bonds of value around US$ 620 billion were issued
across the world in the year 2021. As per SEBI’s data on green debt securities, during the
period of 2017 to September 2022, 15 Indian corporates have issued green bonds of value
%4,539 crore.

India can enhance its carbon sequestration potential by expanding its forest and tree
cover, restoring degraded lands, promoting agro forestry, and adopting low-carbon
farming practices. Carbon sequestration can not only offset carbon emissions but also
provide multiple co-benefits such as biodiversity conservation, soil fertility
improvement, water security, livelihood support, and disaster risk reduction.

India can build its climate resilience by strengthening its disaster management systems,
improving its early warning and forecasting capabilities, investing in climate-proof
infrastructure, developing climate-smart agriculture, enhancing health care services, and
empowering local communities and institutions.

India is expected to promote Green Transportation Revolution in the country. There is a
need to promote electric vehicles (EVSs) by establishing a robust charging infrastructure
network and offering incentives for EV adoption. Introducing innovative public
transportation solutions such as electric buses, shared mobility services, and smart traffic
management systems can reduce congestion and emissions.

Climate Smart Agriculture is the need of hour in India by combining traditional farming
with increased use of modern technology in agriculture. There is a need to encourage
sustainable farming practices by promoting organic farming, agro-forestry, and precision
agriculture. Integrating technology-driven solutions such as remote sensing, 10T devices,
and Al-based analytics can optimise resource utilisation, reduce water consumption, and
enhance crop productivity.

CONCLUSION
It can be stated that economic development is the cause as well as the remedy of climate change in
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India and so it should focus on promoting pro-climate sustainable development in the country in the
long run rather than short run rapid development at any cost. There is need of providing for level
playing field for developing country like India tp enable it properly adjust and adapt to climate change
initiatives at par with practices in developed countries to ensure global success of these initiatives. It
is worth noting that both economic development as well as climate policy actions is necessary to
protect future generations in developing countries like India against paying heavy price of
underdevelopment and deterioration in climate. In order to make their fair contributions towards
mitigation for climate change, developing countries including India should implement all feasible no-
cost measures delivering mitigation co-benefits. They should also seek opportunities for
implementation of other additional measures if the developed world comes forward to contribute
towards meeting the incremental costs of these measures. It would be counter-productive for
developing country like India in terms of their economic and social progress as well as their local
environmental goals, to divert scarce resources from these priorities to mitigation measures involving
uncompensated incremental costs.

The present study finds that there is gradual rise in temperature causing several climate change events
in India which may have a negative impact on its growth rate in the long term. India needs to work
towards building climate proof developmental infrastructure, well planned green and technology
savvy urbanization, increased access to credit, and greater energy efficiency and access to help it
mitigate the negative impact of climate changes. Further, it needs to put in place a broad strategy to
mitigate the negative impact of climate change by increasing its focus on investment in human capital
and improvement of infrastructure, especially in carbon intensive regions and hotspots which are more
prone to climate damages (Mani et. al., 2018). It may be suggested that climate change is more likely
to constrain the growth prospects for rural India as compared to urban regions. Therefore, there is need
of adopting a properly planned approach towards developing rural parts of India for ensuring both
uncompromised growth as well as enabling them adapt to climate change challenges effectively. There
is need of designing and implementing judicious environmental policies and planning as well as
general economic welfare initiatives over the medium- to long-run keeping in mind various challenges
and uncertainties posed by climate change. Climate change is not a problem faced by India only but
the whole world together and so there is requirement of initiating concerted efforts involving different
countries facing the world to ensure both sustainability of economic development and existence of
human beings now and in the future. However, it also offers an opportunity for developing country
like India to adopt a cautious yet sustainable approach to economic development.
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