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Executive Summary

With 2023 now confirmed to be the Earth’s hottest year in
recorded history, climate change-related extreme heat, as

well as increasing hurricanes, floods and droughts, are only
highlighting the need for worldwide climate action.! As
countries gear up for COP28 in Dubai and prepare to conclude
the first Global Stocktake—the most extensive assessment of
global action on climate change to date—Technical Dialogue
meetings from the past year encourage all countries to
increase ambition and implementation to protect people and
communities from the most dire impacts of climate change.

The world is not without hope: according to a recent
International Energy Agency assessment, progress made

since the 2016 Paris Climate Agreement has reduced expected
business-as-usual warming from 3.5°C to 2.5°C by 2100, and

if current pledges are fully implemented, warming would be
limited to 1.7°C by 2100.2 As one of the largest economies in the
world, India has a significant role to play in climate action.

With the G20 presidency this year, 2023 has brought India and
its key role in climate change mitigation and impact reduction
into the spotlight. Historically, India’s emissions have not
contributed significantly to the climate crisis, and India’s per
capita emissions remains well below those of other major
emitters — China, the European Union and the United States. At
the same time, India is particularly vulnerable to climate change
impacts: the latest IPCC report warns that 2°C of warming could
have dire impacts for India, putting billions of people at risk,
with climate change increasing the severity and intensity of

extreme weather impacts such as heat, tropical cyclones and
flooding. These extreme weather events disproportionately
impact the poor and marginalized populations in the country,
who are also struggling for basic sustenance.

India today is the world’s largest democracy and fastest growing
economy.® As India’s growth continues over the coming decades,
its energy demand and emissions are estimated to double

by 2040.* Going forward, India’s biggest climate challenge
remains providing energy access and security to millions, while
decarbonizing its growth trajectory and achieving its climate
mitigation goals.

India is uniquely situated to create a new model for a low-
carbon, sustainable and inclusive development that provides
clean energy solutions to millions without locking them into
carbon-intensive developmental pathways to growth. India’s
climate action has the potential to secure a livable future not
only for its own populations but also provide a working model
for climate-friendly development across the Global South. As
countries gear up for the 2023 Climate Change Conference
(COP28) to take stock of actions to date, continuation of
successful climate actions as well as increased ambition and
implementation can help support the goal of limiting global
warming to 1.5°C.

This is the fifteenth edition of NRDC's Series on India’s Climate
Actions.




National Climate Policy and Actions Overview

India’s five-fold Strategy to fight climate change
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2023 has been the year of India raising its climate ambition

by reiterating and expanding on its commitments, both at
national and international levels. At COP26, held in 2021 in
Glasgow, Prime Minister Narendra Modi had announced India’s
five-pronged goals — dubbed Panchamrit, or ‘five nectars’ — to
achieve net zero emissions by 2070. By August 2022, India had
incorporated some of the Panchamrit elements in its updated
Nationally Determined Contributions (NDC) submitted to the
United Nations Framework Convention on Climate Change
(UNFCCQ). This included two key commitments for renewables
and emissions reduction: 1) meeting 50 percent of overall power
capacity by 2030 with non-fossil fuel energy, and 2) increasing
the goal to reduce the emissions intensity of the economy from
35 percent to 45 percent by 2030. In 2023, India announced a
program called Mission LiFE (Lifestyle for the Environment),
focused on encouraging sustainable, zero-carbon lifestyles and
promoting citizen action for climate change. Key highlights on
India’s climate action are discussed below.

India’s Climate Leadership

On the global stage, India recently assumed the presidency

of two major international forums — the G20 and the Clean
Energy Ministerial. Under its G20 presidency, India led efforts
on a variety of climate-related issues, especially advocating
for low-carbon transition solutions for Global South countries
that balance development with emissions reductions. India
championed the issue of energy access and energy efficiency
during its G20 presidency and steered consensus building

to promote renewable energy to accelerate universal energy
access. In September 2023 in New Delhi, G20 leaders agreed
to encourage a tripling of renewable energy capacity and
doubling the rate of energy efficiency improvement globally
by 2030 under the New Delhi Leaders’ Joint Declaration.® India
also launched the Global Biofuel Alliance on the sidelines of
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the G20 Leaders’ Summit. India, Brazil and the United States

are the founding members of this alliance, which aims to bring
together governments, international organizations and industry
to facilitate the uptake of biofuels globally.

The Clean Energy Growth Story

Renewable energy, including solar and wind, continues to drive
India’s climate action. Globally, India ranks fourth in renewable
energy installed capacity (excluding large hydro), fourth in
wind power capacity and fifth in solar power capacity.® India’s
solar growth has been largely led by utility-scale solar—large
scale solar projects were 87 percent of installations in 2022, a 33
percent year on year increase.’

In addition to large scale renewable energy programs, India
has been investing smaller, localized solutions linked to
peoples’ livelihoods. In 2022, India released its “framework
for promotion of decentralized renewable energy livelihood
applications,” geared towards developing an ecosystem that
will enable widespread distributed renewable energy (DRE)
solution adoption. DRE solutions have been gaining traction
given their potential to address last-mile connectivity and
technology accessibility issues, improve energy access,
especially in rural areas, contribute to meeting India’s climate
commitments and become the fulcrum of economic
development across India.

In January 2023, India officially launched the National Green
Hydrogen Mission, which aims to make India a leading supplier
of green hydrogen (defined as hydrogen produced from
renewable energy sources). In August 2023, the Ministry of New
and Renewable Energy notified the official Green Hydrogen
Mission standards, or the emissions thresholds that must be
met to for hydrogen to be considered ‘green’.
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Energy Conservation and Energy Efficiency

India is on track to reach its goal of reducing its emissions
intensity — the total amount of greenhouse gas emissions
emitted for every unit increase of gross domestic product

(GDP) - by 45 percent by 2030. According to its Third National
Communications report submitted to the UNFCCC this year,
India’s rate of emissions intensity fell by 33 percent from 2005 to
2019.8

India’s announcement at COP26, held in 2021 in Glasgow, on
achieving net zero by 2070 has galvanized climate action across
arange of energy conservation and energy efficiency measures.
The Energy Conservation (Amendment) Act of 2022 remains a
significant legislation, which is aimed at promoting renewable
energy to meet India’s climate commitments of achieving 500
gigawatts (GW) of non-fossil energy capacity and 50 percent of
its energy requirements from renewable sources by 2030.° The
amended act also established the framework for India’s first
domestic carbon credit market. In June 2023, India’s Ministry

of Power notified the Carbon Credit Trading Scheme, which
employs a cap-and-trade mechanism. Under this scheme, every
ton of carbon dioxide equivalent (CO,e) reduced or avoided is
assigned a value, known as a carbon credit. Such programs are
designed to help ensure that industries will play a large role in
achieving India’s emission reduction goals.’ Next steps for the
scheme include the formation of a National Steering committee
to govern and provide direct oversight over carbon market, as
well as links to international registries."

With India’s growing economy, rising temperatures and
skyrocketing cooling (air conditioning) demand, advancing
energy efficiency will be critical to preventing increased CO,
emissions, to increasing energy access, and to combating
pollution. Significant energy efficiency measures are being
adopted by Indian states across different sectors such as in
buildings, appliances, industry, and transportation. In April
2023, the state of Telangana launched it a first of its kind Cool
Roof Policy, aimed at addressing extreme heat, reducing energy
consumption, and lowering carbon emissions. The policy
focuses on four key objectives related to cool roofs: promoting
adoption of cool roofs (that is, roofs using light colors or other
means to reflect sunlight and absorb less heat), establishing an
institutional framework, identifying financing mechanisms, and
supporting workforce development. Cool roofs are mandated
for government, non-residential, and commercial buildings,
and larger residential buildings, while smaller residential ones
can voluntarily adopt them. As of June 2023, India ranks first
in the world for Leadership in Energy and Environmental
Design (LEED) certified green building projects (with 73 such
projects, comprising 45% of the more than 150 LEED projects
worldwide).!?

Transportation Takes Off

Last year, India surpassed Japan to become the third largest
auto market in the world. India’s electric mobility policies
include the ‘National Electric Mobility Mission Plan 2020’ and
the ‘FAME (Faster Adoption and Manufacturing of Hybrid

& Electric Vehicles) India Scheme.” The FAME India scheme
supports electrification of public and shared transportation
and aims to provide demand incentive for e-vehicles and
support for charging infrastructure. A total of 26 Indian states
and territories have notified Electric Vehicle (EV) policies as of
February 2023.'3

Climate Resilience

In 2023, extreme heat was once again in the spotlight. After
record-breaking heat in 2022, 2023 brought India the hottest
February since 1901. Climate change has increased the
probability of extreme heat event events in India by a factor

of about 30." This crisis has brought India’s heat adaptation
measures into the spotlight, especially National Heat Guidelines
developed by the National Disaster Management Authority
(NDMA), the India Metrological Department (IMD), and
partners. The guidelines expanded Heat Action Plans (HAPs)

to states and cities in India to provide local frameworks for
advancing heat resilience. Since the launch of Ahmedabad’s
HAP in 2013, more than 23 states and over 100 cities in India
have announced HAPs, with Jodhpur, Rajasthan being the latest
to launch its HAP in April 2023.

Climate Finance

Investment in India’s green energy sectors is gaining steam,

with some estimates saying India could see as much as USD

800 billion cumulatively in the next decade." Tracked green
investment in India is approximately USD 44 billion as of
2020.15 After COVID-19 related delays, investments in 2022 grew
exponentially, more than doubling from investment rates seen
in 2015.17

India has long argued for the developed world to meet their
commitments of providing developing nations USD 100 billion
annually by 2020 through the Green Climate Fund. At COP27,
India played a key role behind in countries coming together to
take the ground-breaking decision to establish a new “loss and
damage” fund to assist vulnerable, developing countries hit
hardest by the impacts of climate change.
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Energy Transition and the Power Sector

As of April 2023, India has overtaken China as the world’s most
populous country.'® India is also an economic powerhouse with
an average GDP growth rate of 6.7 percent over the last decade,
and despite COVID-induced slowdowns, India’s projected
growth is the highest of any major economies at 6.1 percent
and 6.3 percent in 2023 and 2024, respectively." As India’s
economy continues to grow, the country’s absolute emissions
are expected to rise in the near-term. India’s cumulative CO,
emissions reached a record high in 2022 with 2.7 billion metric
tons (Mt), broadly equivalent to emissions in the European
Union, even though it remains very low on a per capita basis.*

Fig 1: Emissions per capita for China, US, India, EU & Russia
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India’s CO, emissions from January-August 2023 are 136 Mt or
7.6 percent higher than emissions from the same time period in
2022.2

Non-fossil fuel energy installed capacity continues to grow,
with the share of fossil-free energy capacity increasing to

more than 40 percent (more than 178 GW out of 425 GW) in
October 2023.%2 Though fossil fuels still account for the majority
of India’s power generation, the share of thermal capacity

has decreased to 56.25 percent.”® However, given the strong
economic growth and hotter than usual summer, coal demand
has also expanded and driven up CO, emissions. In the first
half of 2023, coal production grew by 10 percent up to 107 Mt
in March, reaching a new single-month production record.?
Coal-fired electricity generation is still expected to be a major
source of energy generation through 2030 even as the share of
renewables continues to grow.” Factoring in large hydro and
nuclear, India’s fossil-fuel-free power totaled 42 percent of the
country’s installed capacity, moving it closer to the country’s
2030 goal.?

In support of its net zero by 2070 goals, India submitted its
Long-Term Low Emission Development Strategy (LT-LEDS) to
the UNFCCC during COP27 held in 2022 in Sharm El Sheikh,
Egypt. The strategy focuses on rational resource utilization
with energy security in mind. Smart city initiatives, urban
planning for climate resilience, and green building codes will
drive sustainable urban development. The industrial sector will
prioritize energy efficiency, material efficiency, and circular
economy expansion while maintaining energy security and
employment. However, fully realizing this transition to low
carbon development will require significant financial support,
including from developed countries, to cover technology and
infrastructure costs.

Renewable Energy

Solar Panel in the Hariyali Gram Village of India

Photo Courtesy: NRDC India
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Annual electricity demand growth in India grew at a strong

8.4 percent in 2023 due to India’s continued post-pandemic
economic recovery and high summer temperatures.?’ To meet
ballooning demand, India is expected to double its total power
capacity from 423 GW in July 2023 to over 800 GW by 2030.2

Fig 3: Renewable Energy Mix for India
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As of October 2023, India’s total installed renewable energy
capacity, excluding large hydropower, stands at 132 GW, still
short of its goal to have 175 GW of renewable energy by 2022.2°
Though installed capacity continues to increase, growth slowed
as a result of 2020 and 2021 COVID-19 disruptions, land and
transmission bottlenecks and financial uncertainties.*® As of
2022, India ranked fourth in the world for renewable energy
installed capacity (excluding large hydro), fourth in wind power
capacity and fifth in solar power capacity.®! Latest projections
from the Central Electricity Authority (CEA) indicate total
installed capacity could reach 777 GW in 2030, with non-fossil
fuel sources increasing from 42 percent in 2023 to 64.4 percent
by 2030.%> The growth of solar-wind hybrid projects provides a
solution for providing round-the-clock renewable supply and
managing peak power loads.*

The Energy Conservation Act 2022, which mandated national
Renewable Purchase Obligations (the purchase of a minimum
amount of renewable energy out of the total consumption

by obligated entities such as distribution companies, open
access consumers and power producers) and the Green Open
Access Rules 2022 make it easier for small-scale consumers

to choose renewables based power options.** Another critical
policy shift last year was an announcement by the Ministry

of New and Renewable Energy (MNRE) to move wind

energy away from the reverse auctions that have defined the
renewables space towards more traditional closed bidding
auctions.* Industry players have long raised concerns that
reverse auctions artificially drove down tariffs and affected the
commissioning and deployment of projects when component
prices increased.*® Such national policy redesign lays a strong
foundation for accelerating renewable energy growth towards
India’s long-term capacity targets.

Solar Energy

India has an estimated solar energy potential as large as 750
GW.* India’s solar energy capacity is approximately 70 GW as

of July 2023.% India installed 17.4 GW solar capacity in 2022,

up 23 percent from 14.2 GW in 2021.3 While solar capacity fell
short of India’s near-term goal to install 100 GW by 2022 due

to module availability and project delays, India is expected to
reach the 100 GW goal by early 2024. Solar expansion forms the
bedrock of India’s net-zero and climate goals, and the National
Solar Mission aims to reach 280 GW of solar power capacity by
2030.° Due to India’s strong long-term policy goals and rapidly
declining technology costs, solar energy is expected to continue
to grow quickly.*! India’s most recent 14™ National Electricity
Plan (NEP), notified in May 2023, sets out solar capacity targets
of 185 GW by 2027 and 365 GW by 2032. ** If India successfully
meets the NEP targets, then the share of solar energy in India’s
power mix is projected to see a five-fold increase from 5 percent
to 25 percent between the years 2022 and 2032.%

Fig 4: 2022 Solar Energy Capacity Ranking by Country
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Solar growth has been largely due to utility-scale solar, driven by
private investors and long-term leases. India’s large scale solar
projects were 87 percent of installations in 2022—a 33 percent
year on year increase.* The pipeline of planned new large-scale
solar projects stands at 58 GW, with another 55 GW pending
auction.” India has also focused on developing large-scale
renewable energy parks, including some of the largest utility
scale and floating solar projects in the world.
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Growth in the rooftop solar sector, while comparatively smaller,
has grown in recent months due to declining solar module
costs: solar capacity addition between April and July 2023 was
nearly 2GW—only slightly less than the total amount added

in all of FY 2022 (April 2022 to March 2023).%¢ Historically

the rooftop solar market has been slow in India, but it is
witnessing a significant upward trend due to rising demand for
cost savings, government subsidies and increasing consumer
awareness that has helped boost rooftop solar uptake in
residential and rural areas.*” Projections also suggest India
could achieve self-sufficiency in producing solar modules by
2026, which could have significant impacts on India’s role in the
global PV market.*

Solar energy growth has occurred at different rates across India’s
states as each state pursues its own policy framework.* Global
supply chain challenges and India’s import tax introduced in
April 2022 have had an impact on solar prices.*® This import

tax as well as other policies are intended to spur the domestic
solar manufacturing ecosystem. However, the pace of domestic
manufacturing facilities has not yet matched the rate of new
installations needed.*

India’s solar industry has also experienced challenges with
issues such as land availability, the uncertainty of compliance
with power purchase agreements, decreased subsidies, and
outstanding dues from distribution companies that purchase
solar energy.”? New legislations, such as the Energy Conservation
Act 2022 and the Electricity Amendment Rules 2023, are aimed
at boosting demand for solar energy, simplifying regulation
and enhancing transparency in the sector.*® As investment in
solar power in India rises, policy modifications can help solar
continue to play its spotlight role in meeting India’s climate
goals.>

Wind Energy

India is the fourth largest in the world by wind-installed
capacity, with a net capacity of 43.773 GW as of July 2023.%

Fig 5: Wind Capacity Ranking — Top 10 countries
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Wind makes up over 33 percent of total installed renewable
energy capacity.** With substantial onshore and offshore
resources, India has enormous capacity for wind energy
production. Installed wind capacity is estimated to be 99.9 MW
by 2030.%” Onshore, India could ultimately produce up to 300
GW from wind energy at 100-meter hub height, and more than
700 GW at 120 meters.®

India added 1.8 GW installed wind capacity in 2022, and with
annual installations expected to continue to grow to 2.8 GW in
2023, 3.7 GW in 2024 and 5 GW in 2025. * This growth comes
on the heels of several years of average wind power capacity
additions of 1.5 GW. In January 2023, India shifted the e-reverse
auction system, which had significantly low tariffs and resulted
in low industry involvement, to closed bidding, offering a
cumulative capacity of 8 GW through 2030.% India recently
announced its first tender under the new “closed bidding”
system for 2.5 GW.

In addition, India has emerged as a major turbine
manufacturer—responsible for 8.5 percent of worldwide
turbine supply.®* As a result, Indian wind energy production
has the room to withstand disruptions other industries may
not, as well as the capacity to become a larger exporter of key
turbine components. After a draft tender for seabed licensing
was released in November 2022, official tender in for 4 GW
off Tamil Nadu is expected before the end of 2023.%? India’s
immense offshore wind capacity and goal to develop 30 GW
of this capacity by 2030 provides a strong foundation for
rapid acceleration of wind energy production. For offshore
wind’s potential to be realized, the prices of this relatively
new technology must fall to become competitive with other
renewable energy sources.®

Green Hydrogen

India officially launched its Green Hydrogen Mission in January
2023.% Green hydrogen, or hydrogen fuel produced by splitting
water with renewable electricity, is a key player in India’s
renewable energy story. First announced in 2021, India has
marked out green hydrogen as key to reducing emissions in
many hard-to-abate sectors such as longer-range and heavy-
duty truck transportation, longer-term energy storage in the
power sector, and heavy industries like cement and steel.®® To
help green hydrogen become commercially viable, India aims
to reduce the cost to a fifth of current rates and transform it
from an emerging technology into a fossil fuel competitor.® In
August 2023, India notified the official Green Hydrogen Mission
standards, or the emissions thresholds that must be met for
hydrogen to be considered green.®
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National Green Hydrogen
Mission Outcomes
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India aims to make the country a global center for green
hydrogen production and export by 2030.% The Green Hydrogen
Mission has two 2030 goals: (i) to reach a Green Hydrogen
production capacity of 5 million metric tonnes per year by 2030,
contributing to reduction in dependence on import of fossil
fuels, and (ii) to reduce a cumulative INR 1 lakh crore worth

of fossil fuel imports by 2030. Nearly 50 million metric tonnes
per year of CO emissions are expected to be averted through
production and use of the targeted level of Green Hydrogen in
India.® Projections indicate that green hydrogen production
could grow by a factor of four by 2050, when India’s production
is expected to account for a tenth of global hydrogen demand.™
Scaling up green hydrogen to meet India’s goals will require 115
GW of installed renewable capacity to support hydrogen plants,
or the equivalent of 23 percent of India’s 2030 goal of 500 GW of
non-fossil fuel installed capacity.”

In order to actualize the country’s goals, India has cleared 48
proposals from various industries that could have a combined
green hydrogen production capacity of 3.5 million tonnes a
year by 2030, according to government data released in July
2023.7 Since the government’s national announcement of the
project in 2022, the private sector started announcing green
hydrogen expansion commitments, including a USD 75 billion
commitment from Reliance Industries to develop renewable
energy infrastructure in order to support green hydrogen.” The
first commissioned plant will be in Assam, and another has
been announced in Tamil Nadu—and 25 more plants are in
the pipeline by 2025. Both private and public institutions have
committed to making green hydrogen a critical part of India’s
future renewables mix.™

Renewable Energy Job Growth

Employment across the renewable energy sector has remained
one area of consistent growth, despite the COVID-induced
slowdown in 2020-21. The wind and solar sectors employed
111,400 people by the end of 2021.7 This number is expected

to grow dramatically as India works towards its target of 50
percent non-fossil fuel energy sources, with a projected one
million people employed by clean energy in 2030.7 According to
recent estimates by the International Renewable Energy Agency
(IRENA), the solar photovoltaic (PV) sector in India alone
engaged 284,000 persons in both on-grid and off-grid systems.”

As India becomes a global leader in renewable energy,

a commitment to national skilling programs have also
strengthened renewable energy employment. The Skills Council
for Green Jobs (SCG]J), established by the Indian Government

as part of the National Skill Development Mission in 2015,

has developed skills standards and trained more than half a
million candidates, with 100,000 people trained in solar and
other renewable energy domains, and the rest in waste and
wastewater management across the country.” Additional
initiatives have been established to support training in other
areas or niches: for example, the Suryamitra Skill Development
Programme, a complementary initiative of SCGJ, was instituted
in 2017 and focuses specifically on training youth in solar power
project installation, operation, and maintenance, the Vayumitra
Skill Development Programme focuses on wind energy, and
organizations like the Ministry of New and Renewable Energy
(MNRE) are providing support for postgraduate research in
renewable energy.”

With increasing numbers of potential jobs, the renewable
energy job market seems set to transform dramatically over
the next years. However, many current renewable energy jobs
are contractual with a focus on construction and installation
activities.®* To compete with and replace other traditional
sectors of energy employment, renewable energy jobs also
need to offer better benefits and labor protections.®! As

jobs emerge in new areas of renewable energy in India—
including distributed renewable energy efforts as well as green
hydrogen—renewable energy employment is an avenue for
millions of people in India to find both skilled and unskilled
opportunities for employment.®
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Energy Access

In 2019, India brought electricity to almost 100 percent of its
households after years of effort under the flagship scheme
“Pradhan Mantri Sahaj Bijli Har Ghar Yojana” (SAUBHAGYA).
Under this scheme, 28.6 million households have been
electrified since September 2017.85 Though no small feat,
challenges with the reliability, quality, and affordability of
electricity persist at the last mile, especially in rural areas. As
censuses improve, these last few unelectrified communities will
likely be connected in years to come.*

However, grid access has not guaranteed reliable electricity:
energy poverty still affects approximately 65 percent of Indian
households with stark differences between urban and rural
areas.® Urban areas receive, on average, one hour more of
electricity per day than rural areas.® In many rural areas, no
electricity is available anywhere from four to nine hours a
day.*” Many households deal with frequent daily outages.®® Last
year, the debts of power distribution companies stood at INR
900 billion —equivalent to almost US 108 million—delaying
payments for power procured, and increasing market volatility.®
The Electricity (Amendment) Bill 2022 has the potential to
create opportunities for investments throughout the power
sector value chain and help bring more stability to electricity
access.

e

Woman talking about shift from traditional to biogas
cooking method in Hariyali Gram village, Gujarat, India

© Photo Courtesy: NRDC India

The Government of India brought these issues of energy
poverty to the spotlight at the 2022 G20 Summit.* New national
policy and regulations have been directed to help distribution
companies improve functionality and the Electricity (Rights of
Consumers) Rules 2020 have mandated service standards that
ensure reliable supply.®! In addition, energy subsidies continue
to make electricity access affordable for vulnerable consumers.
India spent close to INR 195,000 crore (USD 26 billion) on
electricity subsidies in 2019, targeting primarily domestic and
agricultural consumers.? The Ministry of Power also issued the
Draft Electricity Amendment Rules 2023 to support the growth
of green energy capacity by streamlining the creation of power
transmission infrastructure.*

In addition to large scale renewable energy programs, India

has been investing in smaller, localized solutions linked to
peoples’ livelihoods. In 2022, India released its “framework

for promotion of decentralized renewable energy livelihood
applications,” geared towards developing an ecosystem that will
enable widespread distributed renewable energy (DRE) solution
adoption. DRE solutions have been gaining traction given their
potential to address last-mile connectivity and technology
accessibility issues, improve energy access, especially in rural
areas, contribute to meeting India’s climate commitments and
become the fulcrum of economic development across India.

Solar-based irrigation has received significant national
attention as a DRE solution to expand adoption of clean energy
in the agriculture sector and enhance energy security for the
farmers. In 2019, India launched Pradhan Mantri Kisan Urja
Suraksha Evam Utthaan Mahabhiyan (PM-KUSUM), which
has three major components: A and C components focus on
feeder-level solarization, and the B component focuses on
standalone or off-grid solar water pumps.* The PM-KUSUM
has an objective to deploy 10 GW of ground-mounted grid-
connected decentralized renewable energy plants, two million
standalone solar powered agricultural pumps, and 1.5 million
grid-connected solar-powered agriculture pumps.” The scheme
aims to increase farm productivity and reduce expenditure on
fossil fuel to operate water pumps. Once fully implemented,
the PM-KUSUM scheme could potentially reduce 32 million
tons of CO, emissions per annum and generate employment
opportunities for 755,000 skilled and unskilled workers.* Due
to implementation challenges, the scheme has since been
extended to 2026.% Steps to accelerate the installation of solar-
powered pumps include improving coordination between
different state departments (such as agriculture, irrigation, and
power), providing small and marginal farmers easy access to
bank finance, and creating a level-playing field for distributed
solar plants.%
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Clean cooking has also remained a national DRE priority. The
uptake of clean cooking increased largely through subsidy
support for liquefied petroleum gas (LPG) under Pradhan
Mantri Ujjwala Yojana (PMUY) launched in May 2016. The LPG
subsidies cost INR 87,830 crore (USD 11.71 billion) in 2017.
However, the prices of LPG have risen steadily with the Russia-
Ukraine conflict and subsidies have rolled back. The central
government’s budget for subsidy support to LPG almost halved
to INR 12,480 crores (USD 1.67 billion) in 2022 from INR 25,500
crores (USD 3.4 billion) in 2021.% As a result, many households
have moved back to traditional means of cooking, such as

firewood or dung cakes—increasing indoor pollution and health

risks, particularly in rural areas.!® Better-designed subsidies
could improve the affordability of clean cooking for poorer
households. The Ministry of New and Renewable Energy is also
making efforts to promote alternate clean cooking solutions.'
However, many challenges persist in scaling up these efforts to
reach all vulnerable households.'*

In November 2022, India notified the National Bioenergy
Programme, designed to transform surplus biomass, cattle
dung, industrial and urban biowaste available in the country
into reusable energy.'®

The potential of DRE solutions to accelerate the energy
transition in India remains high, especially in rural India. Two-
thirds of India’s population live in the villages, making villages
central to the development objectives.'™ DRE technologies
can empower families by enhancing living standards and
provide livelihood opportunities. NRDC, Self Employed
Women’s Association (SEWA), and Association of Renewable
Energy Agencies of States (AREAS) are implementing Hariyali
Green Villages initiative in more than 75 villages in India.

This is a unique initiative led by women that aims to enhance
accessibility and affordability of clean energy technologies
and improve livelihood opportunities at the household level in
rural India. This initiative brings together local communities,
technology suppliers, financiers, and government officials to
implement effective clean energy solutions for villages. NRDC
and partners aim to scale up this initiative across India. This
rural-focused and gender-inclusive initiative, if scaled up
across India, has the potential to avoid 8,500 metric tons of
CO, emissions every year and act as a model for sustainable
economic development.'®

A solar trap light installed in a farm field in Aravalli District, Gujarat, India.
The trap captures insects and helps reduce the use of pesticides.

© Photo Courtesy: Self-Employed Women’s Association (SEWA)




Energy Efficiency

With skyrocketing urbanization rates, energy demand from
buildings, appliances, and industry is rising. Already, buildings
and industry account for over 60 percent of India’s annual
energy usage.'” At the same time, with deadly heatwaves
becoming more frequent and more intense, access to affordable
cooling can be a matter of survival, not just comfort, for
millions of people. To date, less than 10 percent of households
in India have air conditioning. This demand is set to increase
exponentially: space cooling demand is projected to increase

8 times by 2038.1” With rising temperatures, India’s growing
economy and skyrocketing cooling demand, advancing energy
efficiency will be critical to preventing increased cooling-related
emissions, increasing energy access, and combating pollution.

In 2021-22, India achieved significant energy savings of 44.43
million tons of oil equivalent (equivalent to 6 percent of the
country’s total primary energy supply) as a result of various
energy efficiency schemes and programs across different
sectors. The BEE played a pivotal role in coordinating these
efforts. Among the key schemes and programs, the Perform,
Achieve, and Trade (PAT) scheme for energy intensive
industries, the Standards & Labeling (S&L) for appliances, and
the Unnat Jyoti by Affordable LEDs for All (UJALA) program. PAT
alone accounted for 54.85 percent of the total energy savings,
while S&L and UJALA combined contributed 38.78 percent.'®
They translated into monetary savings of INR 160,721 crores
and avoided roughly 280 million tonnes of CO,.Over the years,
these interventions have been successful in creating a culture
of energy efficiency in India. They have not only resulted in
substantial energy savings but also contributed to reducing
the carbon footprint of the nation. These efforts align with the

The facade of an apartment building with several window-
mounted air conditioners in Mumbai, India:

© Photo Courtesy: iStock

voluntary action plan proposed by India at the G20 summit for
doubling of pace of energy efficiency by the year 2030.1%

Buildings

High-rise buildings under construction in Mumbai, India,
silhouetted by the sunset.

© Photo Courtesy: Kuntal Saha/iStock

Buildings in India will shape the future of India’s energy
demand and consumption. Today, residential and commercial
buildings in India are the second-largest consumer of energy in
the country, after industry."'° Buildings accounted for nearly 33
percent of the nation’s energy use in July 2021.""! By 2030, they
will become the top consumer of energy nationwide; by 2042,
they are expected to account for at least half of total energy
demand."? Estimates suggest that about 70 percent of India’s
2030 urban infrastructure was yet to be built.'”®* Ensuring that
this construction occurs sustainably, and that these buildings
are constructed to be energy-efficient and climate-resilient
from the beginning, will, therefore, have cascading, long-term
impacts on India’s emissions.

Several voluntary certification programs have encouraged
efficient construction in India to date. As of June 2023, India
ranks first in the world for number of buildings with Leadership
in Energy and Environmental Design certification, with

45 percent (73 out of the 150) out of world green building
projects.!'* The India Green Building Council, formed in

2001, has a Green Building Rating System that has assessed
more than 700 million square meters of space to date.!'® The
Green Rating for Integrated Habitat Assessment was adopted

as a national tool for building assessment in 2007 and has
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(Gurgaon), India, at sunset.

© Photo Courtesy: iStock

assessed more than 52 million square meters of space.''®
Several states have adopted it as a framework to create
incentives for efficient construction.'’” Meanwhile, the Bureau
of Energy Efficiency’s star rating program has certified over 250
commercial buildings."'®If states across India adopt the Energy
Conservation Building Code (ECBC), which sets minimum
efficiency standards for new commercial buildings, and
leading developers go beyond minimum code requirements for
commercial buildings, an estimated 3,453 Terawatt hours (TWh)
of electricity could be saved cumulatively by 2030, enough
energy to power 358 million Indian homes annually between
2014 and 2030.M°

Simultaneous state policy efforts have also increased the
efficiency mandated by the minimum code. In 2017, BEE
released an updated ECBC.!* The ECBC sets minimum energy
standards for commercial buildings and designates state
agencies to certify and enforce ECBC by notifying the code.

To date, 23 states and two Union Territories have notified

ECBC, including: Andaman and Nicobar, Andhra Pradesh,
Assam, Haryana, Karnataka, Kerala, Madhya Pradesh,

Mizoram, Odisha, Puducherry, Punjab, Rajasthan, Telangana,
Uttarakhand, Himachal Pradesh, Sikkim, Tripura, Uttar Pradesh,
and West Bengal.'?! Five states have incorporated the ECBC into
their by-laws: Andhra Pradesh, Haryana, Punjab, Telangana,
and Uttar Pradesh. Four states have taken additional steps

to add transparent compliance processes and enforcement
mechanisms: Andhra Pradesh, Karnataka, Telangana, and Uttar
Pradesh.'? The potential impacts of ECBC implementation

are high, even on state-levels. For example, it is projected that
Gujarat could save 83 TWh of energy and USD 9 billion with
basic building compliance.'?®* The 2022 Energy Conservation Act
amended the scope of the ECBC to apply not just to commercial
buildings, but also residential buildings, expanding the number

of construction projects in India that must adhere to efficiency
standards.'?* Critically, the act also expands the definition of
efficiency under ECBC to also mandate a minimal amount of
renewable energy for a sustainable building.'

Sustainable Cooling and Appliances

Cooling efforts in India are also taking critical steps towards
climate-friendly futures. India was one of the first countries to
release a national plan on cooling, the India Cooling Action Plan
(ICAP), in 2019. ICAP is a comprehensive plan that prioritizes
energy-efficient, climate-friendly, and affordable cooling for all.
The government of India has worked with civil society groups
like NRDC to strategize implementation of ICAP.

g ‘ |
Window-mounted air conditioners on a building in Ahmedabad,
India.

© Photo Courtesy: Michael Wong via Flickr, CC BY-NC 4.0

India has made significant progress on energy-efficient
appliances with the expansion and penetration of standards
and labeling programs across most major appliances, as well

as widespread implementation of energy-efficient lighting.
Established in 2006, BEE’s Standards and Labeling Program
consists of both mandatory and voluntary schemes for 30
major appliances, including refrigerators, air conditioners, tube
lights, televisions, and electric geysers.'?® India has successfully
implemented one of the most extensive light-bulb replacement
programs in the world. As of July 2021, the UJALA program
distributed more than 368 million LED lights resulting in an
annual emission reduction of 38.6 million tons of CO,."*” The
UJALA program transformed the lighting sector in India: nearly
two-thirds of the lighting stock in Indian homes now comprises
LED bulbs and tube-lights.'?

In July 2022, BEE expanded its certification program to mandate
star ratings of all new ceiling fans, a decision with implications
for government procurement decisions as well as empowering
consumers to choose clean energy options.'? A star rating
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ranges from 1 to 5 in the ascending order of energy efficiency,
thus informing consumers of the energy consumption of similar
products. In July 2023, Energy Efficiency Services Ltd, a joint-
venture of state run power companies, also announced its plans
to deploy 10 million energy efficient fans in India.’®

India has implemented policies that have significantly
improved the overall energy efficiency of room air conditioners
(RACs) and promoted the adoption of energy-efficient inverter
technology. As of January 2020, India requires that all RACs
have a default temperature setpoint of 24 (75.2°F), potentially
resulting in significant energy savings.*' BEE has also released
an updated room air conditioner standard that requires an
Indian Seasonal Energy Efficiency Ratio (ISEER) of 3.3-5.0 for
split air conditioners and an ISEER of 2.7-3.5 for window air
conditioners.'*? The new STAR standards for air-conditioners
started on July 1, 2022.'* Per BEE's recent data, the energy
efficiency improvement for split room RACs is 43 percent for
1-Star and 61 percent for 5-Star rated units."** For window RACs,
the improvement is 17 percent for 1-Star and 13 percent for
5-Star rated units. The government’s interventions have also
boosted the market share of highly efficient inverter RACs.

In 2015, inverter RACs accounted for less than 1 percent of

the market, but with the introduction of a voluntary labelling
program for inverter RACs and the mandatory adoption of
ISEER ratings in January 2018, the market share of inverter RACs
increased to 77 percent by 2022-23, while fixed speed RACs
decreased to 23 percent.’®® According to BEE reports, its star-
labelling program for room ACs kept almost 38 million tons of
CO, out of the atmosphere.'*

A rooftop solarpanel on a building ina village in Aravalli District,
Gujarat, India.

© Photo Courtesy: Self-Employed Women's Association (SEWA)

India’s inverter air conditioning market has also been proactive
in its efforts to reduce the emissions of high-global warming
potential (GWP) refrigerants called hydrofluorocarbons (HFCs)
that are used in traditional air conditioning units, instead
leapfrogging to the more climate-friendly R32 refrigerant. An
NRDC-TERI event indicated most industry leaders are already
ready and beginning transitioning away from high-GWP
refrigerants.’s”

Passive Cooling

Passive cooling techniques such as cool roofs, energy-

efficient buildings, mobile air conditioning and cold-chain
improvements are also part of ICAP’s efforts to reduce the
demand for cooling. Cool roofs, roofs with low-cost reflective
paint, offer an affordable, simple heat mitigation cooling
pathway and can reduce indoor temperatures by 2.1 to 4.3°C
compared to traditional roofs. Across India, 23 states and over
100 cities have developed Heat Action Plans (HAPs) and several
of them have included cool roofs targets as part of HAPs.!*
According to one study, mortality rates on days at or above 45°C
(113°F) daily maximum temperature dropped by 27 percent
after the HAP was implemented, relative to pre-HAP years.'*

In April 2023, the state of Telangana in India launched a

first of its kind Cool Roof Policy, which focuses on four key
objectives: promoting cool roof adoption, establishing an
institutional framework, identifying financing mechanisms, and
supporting workforce development. Cool roofs are mandated




for government, non-residential, and commercial buildings
and larger residential buildings, while smaller residential ones
can voluntarily adopt them. Compliance is ensured through
integration into the Telangana State Building Permission
Approval and Self-Certification System. By 2028, Telangana aims
to cover 300 sq. km with cool roofs, with the goals of mitigating
urban heat island effects, saving 600 million Units (GWh) of
electricity annually, and offsetting 30 million tons of CO,,.

This policy aligns with the India Cooling Action Plan’s goal to
reduce cooling demand by 25 percent by 2037-38. Telangana’s
ambitious targets envision widespread cool roof integration,
setting an example for other regions to combat climate change
and rising temperatures while promoting energy efficiency and
environmental sustainability.

Industry

In 2020-2021, the industrial sector represented the largest
share of energy usage, accounting for 41 percent of India’s

total electricity consumption.' This sector is expected to

offer the highest potential for energy savings in India over the
coming decades through effective energy management and the
implementation of innovative technologies.!*!

The National Mission for Enhanced Energy Efficiency, one

of eight national missions under the National Action Plan

on Climate Change, aims to improve efficiency in industry

and implement demand-side management programs. The
main program, Perform Achieve Trade (PAT), establishes an
energy trading program for high emitting industries — cement,
aluminum, steel, iron, textiles, and paper and pulp. The
adoption of energy efficiency schemes and programmes has
thus far led to an estimated overall energy savings of 44.43
million tons of oil equivalent (Mtoe), representing 6 percent

of India’s total primary energy supply for the year 2021-22.142
Under PAT Cycle I (from 2012-2015), 8.6 Mtoe were avoided.!*®
PAT Cycle II (from 2016-2019), which included an expanded

list of sectors, is estimated to have avoided an additional 14
Mtoe. PAT Cycle III, which expanded coverage to thermal power
plants, cement, aluminum, pulp and paper, iron and steel, and
textile, energy consumption was reduced a further 1.06 Mtoe.!*
As of 2023, seven PAT cycles have been enacted. PAT Cycles 1V,
V and VI expanded the certified energy trading to more industry
sectors and players. PAT Cycle VII was notified in 2021, with an
overall energy saving target of 6.627 Mtoe.'*

The Bureau of Energy Efficiency is the primary implementation
agency, and as part of the PAT program, has ensured that each
state has Dedicated Consumers that are responsible for building
capacity and providing technical expertise in Energy Efficiency.
As of 2021-22, there are Adjudicating Officers in twenty-

seven states. Specifically, thirteen states have EE programs
dedicated to large industries, seventeen states have programs
for Micro, Small, and Medium Enterprises, and four states

have initiatives aimed at Public Sector Undertakings. Most of
these programs are administered under the PAT or the National
Motor Replacement Programme. Furthermore, six states have
allocated budgets to government authorities to support energy
efficiency efforts in industries. Notably, a total of 356 industrial
units located in twenty-four states and Union Territories have
received recognition and energy conservation awards through
various state, national, and industry association awards.

India’s usage of market-based mechanisms, such as the PAT
scheme, is set to expand this year with the Energy Conservation
Act 2022, which created a national domestic carbon market and
mandated the minimum use of renewable energy for industry.'¢
India is a major industrial hub globally, and the decarbonization
of industry will be critical for India to continue to chart a
low-carbon future. India has taken steps to form international
alliances to help curb emissions in hard-to-abate sectors such
as steel and cement.'*’

Photo Courtesy: Freepik
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Transportation

Home to the third largest road network in the world, India had a
total of 326.3 million vehicles in fiscal year 2022.'# Indians
travel nearly 5,000 kilometers each year, a threefold increase
since 2000.'*° Approximately 60 percent of the population uses

a personal or shared vehicle to commute.'*® Vehicle ownership
has grown five-fold since 2000, with two and three wheelers
accounting for most of the fleet.!!

Last year, India surpassed Japan to become the third largest
auto market in the world.'®? Currently about 60,000 to 75,000
vehicles of all types are sold on a daily basis, and there are now
at least 42 cities and towns in India that have over a million
vehicles each.' India is expected to have 14 times growth in
the passenger kilometers travelled between the years 2018 and
2030."* The auto sector’s contribution to the National GDP has
risen to about 7.1 percent in 2023 from 2.77 percent in 1993,
providing direct and indirect employment to over 19 million
people.'®

The past several years of unprecedented challenges impacted
the automotive industry in various ways: a liquidity crunch,
higher acquisition costs, supply chain constraints and weaker
customer demand all contributed substantially to the downturn
the industry has been grappling with.'*¢ However, the industry
bounced back with domestic production and the automotive
components sector in India growing by 23 percent in 2022,
while recording its highest-ever revenue and a massive trade
surplus.t’

As India’s transport sector grows, greenhouse gas emissions

are also expected to grow. Automobiles already accounted for

3 billion metric tons of CO, emissions in 2020."® The transport
sector emits the third most greenhouse gases of any sector and
accounts for 14 percent of India’s energy-related CO, emissions,
with road transportation contributing more than 92 percent of
transport sector emissions.'*® The transport sector’s emissions
could increase 65 percent by 2030 and 197 percent by 2050
relative to 2020 levels.’® To address this growing environmental
impact, India has been leaning on regulatory support to
promote the use of clean vehicle technologies, including
electric vehicles (EVs), and tightening emission norms to meet
its carbon reduction targets.

Zero emission vehicles - Electric Vehicles

Over 21.70 lakh electric vehicles have been registered in the
country through March 2023.1%! Ninety percent of these EVs

are two-wheelers (E2W) and three-wheelers (E3W).!%? Electric
vehicle sales in India increased by 174 percent year on year from
4,55,773 units in FY 22 to 12,47,120 units in FY 23.1% E2W held

the largest share with 48.76 percent. E3W passenger vehicle
was just behind with 43.33 percent. The sales of E3W Cargo and
E-Cars were almost the same at 3.65 percent and 3.85 percent,
respectively. E-bus accounted for just 0.17 percent and others,
0.24 percent.'®

Fig 6: Actual and Projected EV Sales (Annual & Cumulative)
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India’s electric vehicle journey started with the government
putting out the National Electric Mobility Mission Plan 2020
and FAME (Faster Adoption and Manufacturing of (Hybrid &)
Electric Vehicles) India Schemes with a total budgetary support
of INR 10,000 crores (USD 1.4 billion) in 2019 for a period of five
years.'> The FAME India schemes supports electrification of
public and shared transportation, and aims to provide demand
incentive for e-vehicles and support for charging infrastructure.
To date, over 8,32,824 vehicles have been supported and

more than 2,877 Electric Vehicle Charging Stations have

been sanctioned. The Ministry of Heavy Industries has also
sanctioned INR 800 Cr. as capital subsidy to the three Oil
Marketing Companies of the Ministry of Petroleum and

Natural Gas for setting up 7,432 electric vehicle public charging
stations.'® To further boost the adoption of electric vehicles and
ease range anxiety (fear of running out of electric charge while
in transit) among customers, India is implementing initiatives
to make EV charging experience simple and convenient.'*

The EV industry in India is gearing up for exponential growth
in the coming years with new EV sales expected to surpass 2
million in the current fiscal year.'® India is not only focusing
on boosting EV adoption through schemes like FAME, but
also setting up a robust manufacturing ecosystem for EVs
and its components to further domestic value creation and
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create more livelihood opportunities. As an example, for
vehicles to be eligible for demand incentives under the FAME-
1T scheme, vehicle original equipment manufacturers need to
meet the localization criteria as specified under the Phased
Manufacturing Program. Specifically, the scheme requires half
of the vehicle components to be locally sourced in India.'® The
entire EV value chain in India, from manufacturing of batteries
to vehicles, is estimated to be a USD 100 billion opportunity by
2030.170

On the supply side, India has leveraged its Productive Linked
Incentive (PLI) scheme with the objective to enhance India’s

Manufacturing Capabilities for Advanced Automotive Products.

The Auto PLI scheme, for instance, has been successful in
attracting proposed investment of INR 67,690 crore over a
period of five years. Another investment of INR 27,000 crore

is being envisaged under the Advanced Chemistry Cell (ACC)
battery PLI scheme which aims to create manufacturing
capacity of 50 Giga Watt Hour of ACC and 5 GWh of “Niche”
ACC." The Indian EV sector has already seen USD 3.7 billion
private equity and venture capital investments in this space
over the past three years, and this number looks set to increase
significantly as the industry transforms.'”

States and municipalities can play a pivotal role in accelerating
EV adoption. A total of 26 Indian states and territories have
notified EV policies as of February 2023.'™ State concessions
can act as a catalyst to attract more investments, promote
technology advancements and create additional job
opportunities within each state.

Fig 7: Electric Vehicle Policy in Indian States
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Electric cars parked at charging stations in New Delhi, India,
on December 1, 2022.

© Photo Courtesy: Prateek Joshi/NREL, 73601

Large automotive manufacturers in India are changing their
business models to focus more on EVs. Audi signaled they
would focus only on EVs from 2030 onwards: other companies
are expected to follow suit.'™ As India builds up its domestic
capabilities, local manufacturing of EVs is expected to scale
rapidly and become competitive with overseas companies.'”
By 2050, 75 percent of the passenger vehicles sales in India

are expected to be EVs.'” Supportive policy support both at
national and sub-national levels can help ensure this growth.

Over the past few years, India has made tremendous progress
in decarbonizing its road transportation sector especially in
urban centers. Going forward, there’s an opportunity to expand
this transition to clean mobility beyond urban centers to

India’s villages, which are home to more than 65 percent of the
population. Newer segments like tractors, and medium and
heavy-duty vehicles, also have significant impacts on emissions
and could be a useful focus for separate lines of funds for
democratizing clean mobility systems in rural India.

Biofuels in the Indian automotive Industry

India, along with the leaders of Singapore, Bangladesh, Italy,
USA, Brazil, Argentina, Mauritius and UAE, launched the
Global Biofuel Alliance on 9 September 2023, on the sidelines
of the G20 Summit in New Delhi. As the G20 Chair, India
helped shepard this Alliance, which intends to expedite the
global uptake of biofuels through facilitating technology
advancements, intensifying utilization of sustainable biofuels,
shaping robust standard setting and certification through the
participation of a wide spectrum of stakeholders. India has
achieved unprecedented growth in ethanol blending during the

past few years: by comparison, the United States took nearly
five decades to achieve similar levels of penetration. India met
its objective of supplying 10 percent ethanol-blended petrol by
June 2022, five months ahead of schedule, up from 0.67 percent
blending in 2012. The country now plans to increase the blend
to 20 percent by 2025-2026.'"7

Vehicle Emissions Standards

Emissions standards are critical both to India maintaining

its commitment to its climate goals as well as to protecting
citizen health. Despite pressure from manufacturers, India has
maintained its stated timelines for new vehicle sales emissions
standards, noting that the industry meets stringent anti-
pollution standards in countries to which they are exporting
vehicles, and therefore can adhere to strict domestic standards
as well.'”®

Key to the Auto Fuel Policy is the Bharat Stage (BS) VI vehicular
fuel emission standards for new vehicle sales. Effective April
2020, India now has ultra-low sulfur fuel (10 parts per million
or ppm) in use across the country. The BS VI emission norms
for two-wheelers are also among the most stringent in the
world. The BS VI emissions standards are expected to result
in 79 per cent reduction in particulate matter (PM) and 81 per
cent reduction in NOx by 2025 as compared to BS IV emission
standards.'” India achieved a milestone earlier this year by
regulating real driving emissions (RDE) from newer vehicles
as it introduced RDE testing as part of Bharat Stage 6 Phase

IT emissions.'® The RDE test measures the pollutants, such

as NOx, emitted by vehicles while being driven on the road.
RDE does not replace the WLTP laboratory test but acts as a
supplement to ensure that cars deliver low emissions over on-
road conditions.'®

Additionally, India introduced the second phase of Corporate
Average Fuel Efficiency standards in April 2022, aimed at
increasing the efficiency of internal combustion engine
vehicles, with a target to bring emissions down to an average of
113 grams of CO, per kilometer, amounting for a reduction of
about 13 percent over the earlier standard.'® There is scope for
these limits to tighten further to 108 or 104 g/km.'®

Manufacturers are responding to the increased public

and policy pressure, with major domestic manufacturers
announcing timelines for exiting the diesel space as a result

of the emission limits.'® In addition, regional policy makers

are tightening emission goals further as a result of air quality
mandates, with Delhi issuing an instruction banning high-
emission vehicles from the road during low air quality days.'®®
Such local mandates, especially in highly populous areas, could
generate additional pressure for reducing vehicular emissions.
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Green Finance

Investment in India’s green energy sectors is gaining steam,
with some estimates saying that India could reach as much as
USD 800 billion in the next decade.'® Tracked green investment
in India is approximately USD 44 billion as of 2020.'*” After
COVID-induced slowdowns, investments in 2022 grew
exponentially, more than doubling from investment rates seen
in 2015. Along with this, debt financing saw a sixfold increase
in 2022.1% According one report, debt bonds linked to green,
yellow (solar) and blue (marine) bonds accounted for USD 20
billion in the Indian debt market as of January 2023. '® While
green investment is growing, even more investment is needed:
according to some estimates, more than USD 1 trillion in
investment is required to achieve India’s 2030 climate goals.'®
Investments needed in renewable energy generation alone
come to approximately USD 223 billion over the next eight
years.'"! Concurrently, USD 175 billion must be invested in
strengthening and preparing the national electricity grid to
support the increase in RE capacity.'®

India is working to provide funding for clean energy through
government programs, private investments, and international
climate finance.'®* As public funds alone will not suffice the
total capital required, institutions are focusing on catalytic
finance, which leverages limited public funds to attract private
investment, to expand the clean energy sector. Catalytic
financial mechanisms and institutional facilities such as “green
windows,” which act as dedicated facility within existing
institutions, can help develop markets that are otherwise
financially underserved.

India has two dedicated clean energy finance institutions,

the Indian Renewable Energy Development Agency (IREDA)
and Tata Cleantech Capital Limited (TCCL). IREDA’ plans to
set up a green window can go a long way to demonstrate the
significance of blended finance in stimulating investments

into underserved clean energy markets.'* India’s support for
the green window could attract more concessional funding

and open up the Indian clean energy sector to new classes of
international investors. TCCL is the world’s first private sector
Green Bank. As a member of the global Green Bank Network,

it represents the first private sector entity to partner with

Green Climate Fund, a UNFCC fund established to support
developing countries with adaptation and mitigation strategies,
to mainstream rooftop solar financing in India.!** An increased
focus on environmental and social governance (ESG) metrics
has also solidified the place of green funding in investment
portfolios. The Securities and Exchanges Board of India (SEBI)
made Business Responsibility and Sustainability Reports
mandatory for the largest 1,000 listed businesses in the country,
starting from the beginning of the 2022 fiscal year; this move

ensures large businesses must consider ESG compliance in their
work in India and ensures a commitment to green investments
among large corporate portfolios.'® However, few standardized
frameworks for ESG metric reporting exist to date, particularly
for independent power producers.'*

First introduced in India in 2015, green bonds have been

an important mechanism to refinance projects after initial
investment stages. In February 2023, India issued its first

green sovereign bond, which raised USD 1 billion at a lower
cost of capital than conventional debt. However, plans to sell
additional sovereign bonds were delayed due to investor desires
for higher yields.!?® To further help facilitate climate investment,
the Reserve Bank of India, India’s central bank also announced
the development of new guidelines on climate stress testing,
climate disclosure and green deposits at banks.'

There is dramatic potential and need for a continued mass
mobilization of green investments in India. Especially with

the increases in oil prices as a result of global events, investing
in clean energy solutions for energy independence has only
become more important.?”* However, increasing investments,
especially when attracting more offshore investors to India,
will require addressing the current bottlenecks constraining
financial institutions and investments. Chief among these

are anxieties about financial returns from clean energy
investments, exacerbated by the worsening financial health

of domestic power distribution companies (DISCOMs). The
Electricity Amendment Bill 2022 can help improve RE returns
and investor confidence. In addition, the Government in June
2022 notified the Late Payment Surcharge (LPS) Rules. As a
result, the Discom due reduced by a third, showcasing that rule
has been effective in enhancing payment security for the power
generators.?"!

Policy measures and solutions like the Electricity Amendment
Bill 2022 can be the key to unlock the green finance India

needs to create its zero-emission future. To help India meet its
clean energy finance needs, the OECD’s Clean Energy Finance
and Investment Mobilisation team and NRDC have jointly
developed a roadmap for Clean Energy Finance Investment

in India to put forward those solutions for select clean energy
segments, including green hydrogen, offshore wind, ethanol,
and energy efficiency upgrades by MSMEs that require
investment support over the next five years.?”> The Roadmap
brought together government and private sector stakeholders to
present a clear action plan to address bottlenecks constraining
financial institutions and investments, outline opportunities to
tailor market and policy interventions to unlock further private
finance, and focus on specific solutions for high-potential clean
energy segments.
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Climate Resilience

Extreme Heat

In 2023, extreme heat was once again in the spotlight. After
record-breaking heat in 2022, 2023 brought India the hottest
February since 1901.2 A 2022 analysis found that because of
climate change, the probability of extreme heat event events
has increased by a factor of about 30.2 The unprecedented
temperatures shone light on the effects of heat in India and
urgent demand for increased adaptation measures. A 2022
Lancet study stated that India saw a 55 percent rise in deaths
due to extreme heat between 2000-2004 and 2017 — 2021.2%
Globally, studies estimate that future death rates due to heat
stress will be remarkably high, similar in scale to all cancers or
all infectious diseases by the end of the century, and unequal
with poorer countries having a higher burden.? This rising heat
poses a great threat not just to the health of the people but also
to the key sectors of the economy such as agriculture, energy,
infrastructure, transport, livelihoods and economies at large.
As climate change prompts deadly heat waves to become more
frequent, intense, and prolonged, increased heat is expected
to cost India 2.8 percent and 8.7 percent of its Gross Domestic
Product (GDP) by 2050 and 2100, respectively, as businesses,
schools, and people nationwide are forced to transform their
operations to keep people inside.?"

Fig 8: An intense heat wave in April 2022 brought temperatures
4.5 to 8.5°C (8 to 15°F) above normal in east, central, and
northwest India

Population
2 1,000,000 _°C

Prayagraj ] 45.03
Kanpur 44.95
Agra 44.72
Lucknow | 44.60
Ahmedabad | 44.45
Bhilai 44.43
Varanasi | 44.24
Nagpur | 44.00
Delhi 43.78
Amritsar | 43.76

2-meter Air Te

p (°C)

<0 5 10 15 20 25 30 35 40 245
© Photo Courtesy: Nasa.gov

The 2022 heat wave created months of power crises in India

as power demand soared for cooling and power reserves
simultaneously dipped to unprecedented lows, creating the
worst power shortfall in six years.?® This perfect storm of
challenges harmed India’s most vulnerable the most. Rural
women, who manage much of agriculture production when
men leave for urban migrant labor, were the ones left outside
in many places continuing with the backbreaking manual labor
through sweltering afternoons.?®

The crisis brought India’s heat adaptation measures into the
spotlight, especially National Heat Guidelines developed by

the NDMA, the India Metrological Department (IMD), and
partners. The guidelines expanded heat action plans to states
and cities in India to provide local frameworks for advancing
heat resilience. The city of Ahmedabad, which implemented
South Asia’s first-ever heat action plan in 2013, continues to
provide an early warning and preparedness system to increase
residents’ resilience to extreme heat events.?!° The HAPs include
emphasis on early “heat alert” warning systems, such as color-
coded heat categories to alert residents of predicted highs,
capacity-building for healthcare professionals, and emphasis on
adaptation for the most vulnerable groups.?!! Since the launch
of Ahmedabad’s HAP, more than 23 states and over 100 cities in
India have followed suit.?'2 However, several key cities still lack
HAPs, including Delhi, India’s capital.?'®

Heat action plans deploy a variety of approaches and combine
different climate solutions to help heat adaptation. Cool roofs
are one example of a common solution; cool roofs are shown
toyield a 2 to 5 °C (3-5°F) reduction in indoor air temperature
and can reduce energy demand for cooling in buildings. The
cities of Ahmedabad and Hyderabad are developing city-wide
cool roofs program pilots.?* India also established the National
Adaptation Fund for Climate Change in 2015 to help states
become more resilient to the adverse effects of climate change.
States can submit project proposals to the NAFCC program to
request funding.?'s

NDMA, along with some sub-national disaster management
authorities and local governments, have initiated the inclusion
of medium- and long-term adaptive measures for building
community level resilience to extreme heat. This includes
incorporation of better thermal efficiency principles in model
building codes, as well as the integration of other ongoing
government projects, such as state action plans on climate
change and smart city programs.

As part of the national efforts, NDMA held a virtual workshop to
help administrators get ready for the 2022 heat wave, examining
how to prepare for, prevent, and mitigate the worst of the heat’s
impacts on vulnerable populations.? Several emerging studies
also address and map where and how heat impacts people
across India.?’” NDMA and IMD released a report together

to address city-specific heat hazards. IMD’s forecasts have
transitioned towards more impact-focused assessments of heat.
In summer 2021, they also began issuing warnings for “warm

or very warm nights.”?'® The accuracy of IMD’s forecasts, which
help cities know when to begin implementing HAPs, have
improved to 92 percent with the expansion of their monitoring
network across the country. However, IMD administrators warn
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climate change will only make heat waves more unpredictable
in years to come, as heat waves strengthen and last longer.?!°

Air Quality

Thick winter season smog obscures buildings and traffic in
Gurugram (Gurgaon), southwest of New Delhi, India.

© Photo Courtesy: Prateek Joshi/NREL, 73601

After the temporary improvements in air quality experienced
in India during the COVID-19 lockdown, air quality worsened
in 2022 as economic activity resumed.?? India’s cities have had
some of the worst air pollution levels in the world: the country
is home to 18 of the world’s top 20 cities for biggest increases

in PM 2.5 concentrations over the last decade.?! Domestic
efforts have devoted more attention to regional and national
coordination for managing air quality. India’s National Clean Air
Program (NCAP), launched in 2019, aims to reduce dangerous
fine particulate matter pollution by 20 to 30 percent by 2024,
compared to 2017 levels.?> Under the program, 132 cities have
prepared city-level action plans to meet the specified NCAP
targets.?” Several cities, such as Ahmedabad, Pune, and New
Delhi, have developed city clean air plans, including a focus on
air quality index and health risk communications. In addition,
several states are expanding the New Delhi’s Graded Response
Action Plan to respond to air pollution emergencies, including
shutting down thermal power plants, limiting construction and
industrial activities, and other measures.?*

The NCAP is the first of its kind national level policy
formulated to address air quality in Indian cities. State-level
implementation and budgetary monitoring are needed

to achieve NCAP goals. As of February 2022, most Indian
cities have under-utilized their allocated NCAP funds and
only Varanasi, Hoogly, and Talcher have met their pollution
reduction goals.?* In several cities, such as Mumbai, pollution
has increased over the last three years despite NCAP efforts.??

The Fifteenth Finance Commission report for 2020-2021
recommends a new grant program for ambient air quality
improvements. The grant program targets cities with 1 million
or more residents and Urban Agglomerations (UAs). The
Finance Commission recommends INR 4,440 crore (USD 604

million) per grant used for air quality improvement measures,
monitoring, and local body capacity building. In February 2021,
this grant program was deepened and renewed, with the total
allocation of INR 12,139 crore (US 1.65 billion) over a period

of 5 years.?”” To date, 42 cities have received the grant, and

these funds have been linked to the improvement of air quality
indicators in the UAs, with better performing cities receiving
greater funding.

Another major development is the establishment of a national
Commission for Air Quality Management (CAQM), to develop
roadmaps for regional airshed level air quality management.>*?
So far, the CAQM has convened an expert group that
recommended updating Delhi’s Graded Response Action Plan,
and its revisions have come into effect from October 1, 2022.2%
Such efforts can potentially be replicated in other air quality
hotspots across the country.

The Ministry of Health’s National Centre for Disease Control
has rolled out air quality preparedness and capacity building
initiatives for states, including improving air quality-linked
health surveillance in major cities across India. These include
developing air quality forecasts for key Indian cities, as well

as strengthening health care service provisions and response
actions during high air pollution episodes. In 2022, the Central
Pollution Control Board continued to work towards revising
India’s National Ambient Air Quality Standards, which have
been unrevised since 2009. With changes in fuel use, technology
and demographics as well as advances in air pollution
measurement techniques, risk and exposure assessment,
revisions of air quality standards are an important step towards
improvement in public health.

With satellite-based air pollution measurement becoming
more accessible, some states and cities have strengthened
existing monitoring systems. Research indicates that overall
average pollution levels continue to remain high, across urban
and rural levels, indicating that air pollution is not confined

to specific urban regions but is, in fact, a nationwide issue.
Improved monitoring indicates that small towns experience
poor air quality, representing the expansion of air pollution
beyond megacities. This pollution comes from a combination
of pollution from vehicles, industry, power plants, waste
burning, and dust sources and wind-blown dust, aggravated
by heat and arid conditions. More regional approaches will be
required to manage air pollution sources.?** However, climate
change induced disruptions in weather patterns can also
affect air quality concentrations in the short term. For instance,
unusually heavy rainfall over western and north-western

India have resulted in the National Capital Region recording
the cleanest July in 2023 in the last 4 years.' Long term
improvement in air quality and health outcomes continue to
remain one of India’s largest public health challenges.
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International
Engagements

India has over the years emerged as a global leader in climate
action, especially advocating for low-carbon transitions

for countries in the Global South that balance development
with emissions reductions. As the country models its energy
transition, the government has worked to partner with other
nations across the world to share resources, trainings, and
technologies to realize these goals.

During COP21 held in 2015 in Paris, India and France jointly
launched the International Solar Alliance (ISA), an important
multilateral partnership aiming to mobilize USD 100 billion
by 2030 to promote solar power globally. As of August 2023, 94
countries have signed and ratified the framework agreement.?*
At the First Assembly of the International Solar Alliance in
October 2018, PM Modi put forth the idea for One Sun, One
World, and One Grid (OSOWOG) plan that aims to support
greater renewables penetration through interconnected grid
systems and continues work on capacity building efforts in
developing countries.?** At COP26 held in 2021 in Glasgow,
India, United Kingdom and the ISA launched the Green Grids
Initiative-OSOWOG and adopted the ‘One Sun Declaration’
with the aim to connect different regional grids and realize the
full potential of solar energy.?** At COP27 held in 2022 in Sharm
El-Sheikh, the countries came together to take the ground-
breaking decision to establish a new “loss and damage” fund
to assist vulnerable, developing countries hit hardest by the
impacts of climate change.”® India played an instrumental
role in reaching the final agreement, which included an
endorsement of sustainable lifestyles and consumption as
conceived in India’s Mission LiFE movement.?*

This year, the theme for India’s G20 Presidency was “One Earth,
One Family, One Future,” with the aim to share, collaborate
and build on the sense of responsibility and solidarity amongst
the G20 members in accelerating clean, sustainable, just,
affordable, and inclusive energy transitions, following various
pathways, as a means of enabling secure, sustainable, equitable,
shared and inclusive growth.?" At the G20 Leader’s Summit

in September 2023, India steered the consensus between G20
countries on a Green Development Pact for a Sustainable
Future, which recognizes various issues such as a just and
inclusive clean energy transition, mainstreaming lifestyles

for sustainable development (Mission LiFE), and the need

for timely and adequate mobilization of resources for climate
finance to support transition activities in line with country
circumstances.**®

G20 New Delhi Leaders’ Declaration
Key Highlights on Climate and Energy

Green Development Pact for a Sustainable
Futureto pursue a low-carbon, climate-resilient,
sustainable, and inclusive pathway in addressing
development and climate challenges.

G20 High-Level Principles on Lifestyles
for Sustainable Development to promote
sustainable lifestyles for climate action and a
global net-zero future.

G20 Report on Macroeconomic Risks

Stemming from Climate Change and

Transition Pathways to assess and account for
‘:LD.[IJ?’ the short, medium and long-term macroeconomic

impact of climate change and energy transition.

Green Hydrogen Innovation Centre
steered by the International Solar Alliance (ISA)
to build a sustainable and equitable global
hydrogen ecosystem that benefits all nations.

Voluntary Action Plan for Promoting
Renewable Energy to Accelerate Universal
Energy Access to encourage efforts to triple
renewable energy capacity globally through existing
targets and policies.

Voluntary Action Plan on Doubling the
Rate of Energy Efficiency Improvement
by 2030 to accelerate the implementation of
various energy efficiency and energy savings
policies.

[ ] 0 Global Biofuels Alliance recognizing the
importance of sustainable biofuels in low-emission
development strategies

New Collective Quantified Goal (NCQG)
on Climate Finance calling on parties to set
an ambitious, transparent, and trackable goal,
from a floor of USD 100 billion a year.
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India has also worked on several bilateral partnerships for
renewable energy development. Several partnerships have
focused on funding for renewable energy from developed
countries. A 2022 Indo-Japan partnership aims to bring USD

5 million in funding to 10 states in order to help India meet its
climate pledges, while the 2022 Indo-German Cooperation on
Sustainable Development and Climate Action will bring USD
10 billion euros to energy innovation, hydrogen development,
and more. 2 The 2016 EU-India Clean Energy and Climate
Partnership has agreed to help India improve its technology

to accelerate energy efficiency, with a goal of implementation
by 2023.2*° A June 2023 meeting between President Joe Biden
and Prime Minister Narendra Modi reaffirmed both leaders’
commitment to the U.S.-India Climate and Clean Energy
Partnership, launched in April 2021.24' The two countries named
a shared commitment to develop and deploy energy storage
technologies, expand collaboration for the countries’ respective
national hydrogen strategies, and announced plans for a
payment security mechanism to support the acceleration of
zero emission vehicles, including 10,000 made-in-India electric
buses.**?

Beyond clean energy, India has also worked towards helping
phase down other climate pollutants. India played a central
role in the formation of the Kigali Amendment, the global pact
to phase down HFCs, super-pollutants used in refrigerants

and air-conditioners. As of June 2023, 151 countries, including
China, India and the United States, have ratified the Kigali
amendment.?* Indian industry players and government bodies
are committed to meeting or exceeding the Kigali Amendment
goals, according to a July 2022 roundtable.

India has also made substantial steps towards global leadership
in building climate resilience. To support the construction of
climate-resilient infrastructure, India launched an international
Coalition for Disaster Resilient Infrastructure at the September

x m—— . I

2019 Climate Action Summit in New York.?** At COP26 held

in 2021 in Glasgow, India also launched the Infrastructure for
Resilient Island States initiative to support the development of
infrastructure of small island nations particularly vulnerable to
climate change.?® This initiative was developed along with the
U.K. and Australia and included the participation of leaders of
small island nations such as Fiji, Jamaica and Mauritius.

India also co-created the Leadership Group for Industry
Transition, a cooperative to promote innovation and technology
exchange. The initiative will target steel, cement, and aviation

to reach net-zero emissions from heavy industry by mid-
century.? In March 2020, this collaborative was extended to
support energy research and innovation, and India and Sweden
established a co-funding mechanism to support the research
and development of smart grid technologies.?*’

At the COP28 meeting to be held from 30 November to 12
December 2023 in Dubai, countries will undertake the First
Global Stocktake of collective progress towards the goals of
the Paris Agreement, with the next round of updates to NDCs
due in 2025. India’s previously updated NDCs in 2022 have so
far set a positive tone for the rest of the world on scaling up
climate ambitions. With the passage of the Inflation Reduction
Act in the United States, and China’s commitment to reaching
peak carbon emissions by 2030 and carbon neutrality by 2060,
the three largest economies of the world have begun to chart a
common low carbon future.®

India is a critical international stakeholder in combating
climate change. The country has set ambitious national goals
and taken strong early steps to modelling a transition away from
fossil fuels and towards a zero-carbon, climate-resilient future.
The success of India’s efforts will impact not just hundreds

of millions of its citizens, but also how the world collectively
responds to one of the biggest challenges facing humanity.

(Source: https://www.g20.org/content/dam/gtwenty/gtwenty_new/gallery/september-23/g20-summit/session-of-g20/13.)adegajpg
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