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With the world’s second-largest population of 1.4 billion' and the fifth largest economy with an
annual gross domestic product (GDP) of $3.1 trillion?in 2022, India is also ranked third globally
in terms of carbon emissions. In 2021, the country emitted 2.7 billion metric tons of CO, or 7
percent of the global total.® India is set to become the world’s most populous country within
the next decade and is forecast to become the second-largest economy by 2050.* As a result,
India’s energy consumption is projected to grow about 1.5 times faster than the global average
over the next three decades.® The policy choices India makes and the targets it sets to reduce
greenhouse gas (GHG) emissions are crucial to the world achieving the goal of 1.5°C pathway
and not exceeding its carbon budget.®

India ratified the Paris Agreement in 2016, aimed at limiting global warming to well below

2°C compared to preindustrial levels.” Last year, it substantially augmented its mitigation
commitments in its national statement at the 26th Conference of the Parties to the United
Nations Climate Change Conference (COP26) in Glasgow. More recently, at COP27 in Sharm El
Sheikh, India formally stated its net-zero goal by 2070 that it had announced in Glasgow.

Since 2016, India has come forward with commitments and strategies to mitigate its GHG
emissions and scale up clean technologies. Yet despite these efforts, the International
Energy Agency (IEA) in its World Energy Outlook (WEO) forecasts that India’s share

of global CO, emissions will rise from 7 percent in 2021 to 10 percent in 2030.2 This
commentary discusses India’s increasing climate commitments, its achievements so far, and
the challenges ahead. In particular, it explores the increasingly ambitious targets laid out

in India’s Nationally Determined Contributions (NDC) and assesses the country’s progress
toward meeting these pledges.

This commentary represents the research and views of the author. It does not necessarily
represent the views of the Center on Global Energy Policy. The piece may be subject to
further revision.

Contributions to SIPA for the benefit of CGEP are general use gifts, which gives the
Center discretion in how it allocates these funds. More information is available at
https://energypolicy.columbia.edu/about/partners. Rare cases of sponsored projects are
clearly indicated.
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COP21 and India’s First NDC (2016)

As a signatory to the Paris Agreement, India submitted its first NDC in 2016 that included a
number of qualitative and quantitative elements.®

e A target of 40 percent installed electricity generation capacity from nonfossil-based
energy resources by 2030. This included an increase in renewable generation capacity
to 175 gigawatts (GW) by 2022, driven by solar growing to 100 GW.

e A target to use 5 percent biodiesel in railways, though without an end date.

e A commitment to reduce economy-wide emissions intensity with respect to GDP by
33-35 percent below 2005 levels by 2030. This was complemented by another target
to save 10 percent of energy consumption by 2018-19, though a baseline for measuring
reduction was not specified.

e A carbon removal target of creating an additional carbon sink of 2.5-3 billion metric
tons of CO, equivalent through additional forest and tree cover by 2030.

e An intent to continue economic development while decarbonizing and increasing
adaptation actions. India also said it would mobilize finance from developed countries
for mitigation and adaptation actions and develop capacity for technology transfer,
development, and diffusion.

Progress toward the 2016 NDC

India has made significant progress in meeting its NDC commitments since 2016 (Table 1).

In pursuit of the emissions intensity of GDP target, India had already reduced its emissions
intensity (not including agriculture) by 24 percent in 2016 compared to 2005.° India’s GDP

in terms of purchasing power parity (PPP) grew by 8 percent per annum during that same
period,” while emissions from energy use rose by 5 percent per annum.”? Based on this, the
authors estimate that India’s emissions intensity in 2021 was already 34 percent lower than
2005 levels, achieving the emissions intensity target nine years ahead of the deadline of 2030.

India has simultaneously made progress on ramping up nonfossil electricity generation. In
October 2016 (the date of the NDC submission), nonfossil generation capacity accounted

for 31 percent or 94.48 gigawatts (GW) of total generation capacity, and solar just 8.51 GW.®
While India fell just short of meeting the target of 1775 GW of renewable electricity capacity,
the ramp up in capacity since 2016 has been nevertheless impressive. As of September 2022,
India’s installed renewable electricity generation capacity (including hydro) was 165 GW,
accounting for 40 percent of the total electricity generation capacity in the country (Figure
1. The highest share of this came from solar (37 percent), followed by hydro (28 percent)
and wind (25 percent). Only China and the United States have increased renewable electricity
capacity faster than India over the past decade.™

India’s solar electricity generation capacity has grown to 60.8 GW, an increase of nearly 9
GW per annum since 2016, or the equivalent of adding almost all of Africa’s existing solar
generation capacity every year. The country also has 6.78 GW of nuclear energy-based
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electricity capacity, bringing its total nonfossil electricity generation capacity to 42 percent of
the total electricity generation mix, which itself has grown by an average of 12.8 GW annually
since 2016.

Growth in electricity generation from nonfossil electricity sources has been somewhat slower
than capacity addition. While total nonfossil capacity grew by 11 percent per annum between
2016 and 2021, generation from these electricity sources grew by 9 percent. Excluding
nuclear-based electricity from this total, renewables themselves grew by 11 percent during this
period even as generation from renewable sources increased by 10 percent.

Figure 1: India’s share of nonfossil electricity
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Source: Ministry of Power Central Electricity Authority, Government of India, "Executive Summary Report,”
various issues (December 2010 to October 2022), https./cea.nic.in/executive-summary-report/?lang=en.

The country also reported adding forest sequestration capacity of 2.14 million metric tons of
CO, equivalent during 2013-2019." This was on the back of a reported sequestration of 331
million metric tons of CO, in 2016, which itself was a 40 percent increase from 2000 to 2016.
However, the accretion since 2016 has not been reported.
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Table 1: India’s progress toward achieving 2016 NDC targets

Item

Nonfossil fuel-based electricity
generation capacity

2016 NDC target
40 percent by 2030

Achievement to date
42 percent by September 2022

Renewable generation capacity

175 GW by 2022

165 GW by September 2022

Emissions intensity with respect
to GDP relative to 2005

30-35 percent by 2030

34 percent lower in 2021

Additional carbon sink through
forestry

2.5-3 billion metric tons of CO,
equivalent

No data available

Source: Electricity generation data is from Government of India Ministry of Power Central Electricity
Authority, emissions intensity is authors’ calculations based on India’s GDP in PPP terms (IMF, “World
Economic Outlook Database”) and CO, emissions from energy use (BR, “Statistical Review of World Energy™).

COP26 and COP27: Intensifying Ambition

India formally stated the goal of net zero by 2070 in the 2022 NDC, a commitment first made
in Glasgow last year. In its national statement at COP26 in 2021, India substantially augmented
its mitigation commitments and came forward with the Panchamrita (“the five nectars for
immortality” in Sanskrit) strategy with the following five-point foci:"®

e Increase nonfossil electricity generation capacity to 500 GW by 2030.

e Meet 50 percent of its energy requirements from renewable energy by 2030.

e Reduce the total projected carbon emissions by one billion metric tons from now
(presumably 2022) through 2030.

e Reduce the carbon intensity of its economy by at least 45 percent by 2030 compared

to 2005 levels.

e Achieve the target of net zero by 2070.

India formalized elements of the previous year’s national statement in its updated 2022 NDC.”
The updated targets address the following two items from the COP26 statement:

e Reduce the carbon intensity of its economy by at least 45 percent by 2030 compared

to 2005 levels.

e Achieve 50 percent cumulative electric power installed capacity from nonfossil fuel-
based energy resources by 2030. This was a clarification of a target in the COP26
national statement that said India would meet 50 percent of its energy needs from
renewable energy by 2030.
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In this revision, India also reiterated its target to create an additional carbon sink of 2.5-3
billion metric tons of CO, equivalent by 2030.

Soon thereafter at COP27, India released the “Long-Term Low Emissions Growth Strategy”
document that reiterates all of these commitments.” The document also includes a number of
other initiatives currently underway that seek to further reduce India’s carbon footprint while
also outlining an underlying rationale for its approach. This “Mission LIFE” is rooted in more
efficient use of natural resources “through sustainable lifestyles that optimize resource use
and minimize waste.”"”

Prospects for Meeting the 2022 NDC

India has made substantial progress toward meeting pledges made in its first NDC
announcement in 2016 while also increasing its climate ambition. This section assesses the
challenges ahead in meeting the enhanced commitments in three areas, namely carbon
intensity improvements, acceleration of clean electricity, and net-zero targets.

Carbon Intensity

In terms of emissions intensity reduction, India is well on its way to meeting the target of 45
percent reduction from 2005 levels. The authors estimate that the country’s emission intensity
in 2022 was already 34 percent lower than in 2005. If India’s GHG emissions increase at the

3 percent per annum rate, as projected in the Stated Policies Scenario in the latest WEO, and
GDP growth in the 2020s continues at 8 percent per annum in PPP terms, as projected by the
International Monetary Fund (IMF), India will achieve the 45 percent reduction in emissions
intensity before 2025.2°

Under the Panchamrita approach, India is also aiming for a one billion metric ton reduction

in projected carbon emissions until 2030. In 2020, India’s carbon emissions were 2.44 billion
metric tons, up from 2.38 in 2016.?' A reduction in projected carbon emissions by one billion
metric tons until 2030 would imply an average of 125 million metric tons of carbon emissions
per annum during 2022-2030, or just under 5 percent of India’s total GHG emissions. As
noteworthy as the reduction of one billion metric tons could be for India, on an annualized
basis it would account for just 0.4 percent of annual global emissions.?? Currently, China’s GHG
emissions are four times that of India, and the US emits nearly twice as much as India.

Nonfossil Electricity Generation Capacity

Additions to generation capacity have been significant in the past six years, with nonfossil
fuels accounting for 172 GW of installed electricity generation capacity in India. Meeting the
target of 500 GW installed nonfossil capacity, however, will entail an addition of 328 GW over
the next 8 years. This would require an increase in the annual capacity addition for nonfossil
electricity generation from an average of 12.8 GW during 2016-2022 to just over 38 GW per
annum for the next eight years, a nearly threefold-higher annual accretion compared even to
the significant increases of the past six years. Globally, only China has ramped up nonfossil
capacity at a rate faster than this, increasing by an annual average of 93 GW since 2016.%3
Fossil fuels now account for 53 percent of total electricity generation capacity in China, down
from 64 percent in 2016.
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This ambition to increase nonfossil electricity generation capacity is reiterated in India’s
latest draft National Electricity Plan that proposes to add 458.14 GW of electricity generation
capacity between 2022 and 2032, more than doubling the national capacity in the next 10
years.?* Most of this increase is set to come from nonfossil fuels—60 percent from solar, 20
percent from wind, 8 percent from hydro, and 3 percent from nuclear—compared to just 8
percent from fossil fuels. This would raise the total renewable electricity generation capacity
in the country to over 500 GW, with nonfossil fuels increasing their share to 68 percent by
2032, up from 42 percent today. This plan aligns with the 2022 NDC, even as the scale of
anticipated increase remains unprecedented.

Net Zero by 2070

Even as India has reaffirmed its pledge, it is noteworthy that among the world’s top 20 GHG
emitters, its goal of achieving net-zero emissions by 2070 is at least a decade behind other
announced targets. India’s per capita income is also the smallest among this group.

As with other countries that have made similar announcements, India has not yet released
details of a road map to net zero. The just-released “Long-Term Low Emissions Growth
Strategy” document includes the likely elements of such a road map while reiterating the
targets in the 2022 NDC.?* The next step for the country would be to develop a detailed plan
for operationalizing these commitments along with an assessment of how the impact on total
emissions might add up to net zero by 2070.

Conclusion

The WEO projects that India’s energy consumption growth over the next three decades will
be the largest globally, and its CO, emissions from energy use will rise the most, even as
emissions of other large emitters, including China, EU, Russia, and the US, start to decline.?®
Hence, increasing India’s mitigation actions are central to achieving the Paris Agreement
goals. The increased ambition reflected in enhanced targets in India’s NDC aligns with this
need for greater action. Success in achieving those targets is important, not just for India but
for the world to stay within its carbon budget.

So far, India has done well to achieve the targets it set in the 2016 NDC. The improvement in
emissions intensity has been faster than projected, and even the enhanced target in the 2022
NDC is likely to be met well in advance of the deadline. That signals the potential for more
action toward reducing emissions intensity, though India has not yet indicated whether it will
set more stringent targets.

India has also ramped up its nonfossil electricity generation capacity since 2016, especially of
renewables led by solar. Renewables comprise a remarkable three-quarters of the increase in
total electricity generation capacity since 2016, with solar accounting for more than half of the
total. The new target in its 2022 NDC, however, calls for an unprecedented level of effort and
increase in nonfossil capacity. The next few years will show how well India does on this metric
to get closer to its net-zero goal.
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