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Mapping India's Energy Policy 2022

Energy is critical for many objectives of the Government of India, including economic
recovery from COVID-19; universal access to clean and modern energy for human

development imperatives; reducing severe levels of outdoor and indoor air pollution; and
climate change mitigation. In 2021, at global climate negotiations, the government established

a new commitment to reach net-zero greenhouse gas emissions by the year 2070. It also
reaffirmed its aim to install 500 GW of non-fossil power capacity by 2030. This is up from 159
GW of non-fossil capacity as of February 2022 (Central Electricity Authority [CEA], 2022).

To support India’s ambitions, this report provides an updated assessment of public resources
that support fossil fuels, renewables, and electric vehicles. We quantify trends in support
levels in recent years and identify major areas where budgeting can be better aligned with

stated policy objectives. Next, to explore the revenue implications of the energy transition,

we identify the revenues raised from fossil and clean energy.! To ensure that revenue benefits
are considered in the context of full costs, we also estimate externalities associated with the

various sources of energy that India relies on. This results in two key themes: “support” and

“revenue and externalities,” as illustrated in Figure ES1.

Framework used to assess India’s energy policy budgeting

SUPPORT

1

Government support that is
provided to different types of
energy and how well this is
aligned with government policy
objectives. Support can come in
many forms. We examine
subsidies, investments by public
sector undertakings and lending
by public finance institutions.

Coal Oil and Gas

India’s

Energy
Policy

Electricity

REVENUE & EXTERNALITIES

Revenue raised from different
types of energy and the extent
to which this is aligned with
social costs. This includes taxes,
and non-tax instruments, such
as royalties and rents.
Externalities include the climate
impacts of greenhouse gas
emissions, air-pollution-related
mortality and morbidity, and
road-related externalities.

(&=

Electric
Vehicles

Renewable
Energy

“Clean energy” in this report includes renewable energy, EVs, and energy-efficiency measures but excludes

large hydro; nuclear; palm oil; first-generation biofuels, and the capture, utilization, and storage of carbon; and any

fossil fuels.



The data for this study were collected from publicly available sources. On support, data

are largely restricted to provisions by the Union government, reflecting data availability

and what was feasible within project resources. On revenues, data cover Union, state, and

Union Territory (UT) governments, reflecting good data availability. Where possible, we

cover the full energy value chain: from production to consumption, including coal, oil and

gas, electricity transmission and distribution (T&D), renewable energy, and electric vehicles

(EVs). Nuclear power and hydropower are not included due to a lack of data. The underlying

data are available online, and data on subsidies have been made easier to explore with an
accompanying data portal.

Key Findings

Large volumes of public support—over INR 540,000 crore (USD 77 billion)—flow to the
energy sector every year. Table ES1 breaks this down by type of support. Shifting support

away from fossil fuels and toward clean energy is a critical step on the path to net-zero.

Key findings on public support for energy

What is it?

Total value
for all energy

Based on
what?

Subsidies

Government policies
that confer a financial
benefit on energy
producers, consumers,
or both.

INR 217,737 crore
(FY 2021)—similar to
levels in FY 2020

A bottom-up review
of central government
policies for coal, oil,
gas, electricity T&D,
renewable energy, and
EVs.

Investment by
public sector
undertakings (PSUs)

Capital investments
in energy by majority
government-owned
energy sector
companies.

INR 140,000 crore
(FY 2021)—a 16%
reduction from FY
2020

Capital expenditure
(CAPEX) reported by
the 14 largest central
PSUs in the energy
sector.

Public finance
institutions (PFls)

Lending to energy
projects by majority
government-owned
financial institutions.

No data for all energy,
but the three biggest
PFls alone disbursed
INR 190,116 crore to
the power sector in FY
2021—a 19% increase
from FY 2020.

A bottom-up review
of outstanding credit,
annual disbursements,
and credit risk
exposure of 15 PFls.
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vi

Support for
fossil vs.
clean energy

Other key
findings

Transparency

Subsidies

In FY 2021, nine times
more subsidies for
codl, oil, and gas

than for clean energy.
However, overall, fossil
fuel subsidies have

fallen 72% since 2014.

+ For remaining fossil
subsidies, priorities
for reform are coal,
oil and gas.

+ Direct Benefit
Transfer of LPG
(DBTL) subsidies
were removed in
late 2020 and
reintroduced in May
2022 exclusively
for Pradhan
Mantri Ujjawla
Yojana (PMUY)
beneficiaries.

« Low-priced
electricity makes
up ~62% of all
subsidies. It is not
well targeted and
impairs distribution
company (DISCOM)
finances.

+ For renewable
energy, subsidies
have fallen 59%
since FY 2017,
while for EVs they
have grown 205%.
Support remains
low compared to
ambition.

Data exists for

only some policies.
Reporting is not
always consistent. No
formal government
report aggregates
support.

Investment by
public sector
undertakings (PSUs)

In FY 2021, India’s
seven Maharatna
PSUs invested 11
times more in fossil
projects than RE.

* In the last year,
several PSUs
announced new
clean energy
partnerships and
targets, but most
have not set clear
targets for levels of
investments.

+ State-owned energy
firms risk lagging
behind their private
sector counterparts,
who are announcing
bold plans to
capture a share of
future clean energy
markets. In the
last year, Reliance
New Energy Solar
Limited (RNESL) and
Adani Green Energy
Limited (AGEL)
have announced
aims to invest INR
595,000 crore and
over INR 370,000
crore (USD 80 billion
and USD 50 billion),
respectively, in clean
energy.

PSUs report total
CAPEX but not by
energy type. Good
reporting on project-
level investments, but
not updated since FY
2020.

Public finance
institutions (PFls)

For FY 2021, annual
disbursements by
PFls were three times
higher for fossil
generation than RE.

« Non-banking
financial companies
(NBFCs) are playing
a major role in
shifting public
finance away from
fossil fuels.

« The Centre
for Financial
Accountability and
Climate Trends
(2021) suggest
that private sector
banks have stopped
financing codl
power. Reserve
Bank of India (RBI)
data also suggest
that private sector
banks are providing
a larger share of
finance to clean
energy.

* No PFls have
established plans
on phasing out
finance for fossil
fuels despite risks
of large-scale asset
stranding.

Almost no voluntary
reporting on public
sector banks’ annual
finance by fossil fuel
and clean energy,
making it difficult to
map trends.



Energy is an important source of revenue for central and state governments. In FY 2020, the
total energy revenue for the centre, states, and UT's was estimated to be INR 699,565 crore
(USD 94 billion), around 17% of all government revenue. The majority of energy revenues
(83%) are from oil and gas (see Figure ES2), with most coming from just two taxes: the
central fuel excise and state-level VAT. Coal and electricity together comprise ~16% and
renewables less than 1%.

Revenues from key energy products and services (FY 2020)
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Note: Natural gas revenues were included with oil because they were not disaggregated in government
budget sources.
Source: Author’s calculations. See accompanying data sheets for details and underlying sources.

In the medium term, revenues arising from fossil fuels will likely increase, largely because
India’s oil product consumption is expected to grow considerably. However, significant
volatility is associated with this revenue. Assuming the same average level of taxation as 2019,
and considering consumption, production and price forecasts by the International Energy
Agency (2021), we estimate fossil energy revenue could grow by an additional INR 30,000

to INR 340,000 crore (USD 4 to USD 48 billion) by 2030. The large range reflects the
uncertainty in the pace of policy shifts to clean energy and how much progress is made toward
India’s net-zero target. Beyond 2030, as fossil fuel use begins to peak and decline, revenues
would ultimately fall significantly. This dynamic suggests the need to diversify revenue sources
while investing revenue from fossil-fuel sources to augment the supply of clean energy and
incentivize its demand. The synergy between social protection schemes and the consumption
of clean energy must be factored in as the country deliberates a new investment paradigm.

Energy is not just a source of revenue, but also costs. Most benefits and costs are captured
in market prices: sellers ensure costs of supply are covered, while consumers will only pay
in proportion to the benefits they receive. Costs not captured in prices are considered
“external” and should be acknowledged alongside public revenues. For FY 2020, we took a
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conservative approach (see Box ES 1) to illustrate this dynamic. For fossil fuels, we estimated
externalities at between INR 1,441,464 crore (USD 203 billion) and INR 3,543,108 crore
(USD 500 billion), up to five times revenues (Figure ES3). For solar photovoltaic (PV) and
wind power, the quantified externalities totalled only INR 12,933 crore (USD 1.8 billion) to
INR 17,872 crore (USD 2.5 billion), up to four times greater than revenues. This is a high-
level assessment, but even so, it is enough to illustrate that the full costs of fossil energy far
outweigh any revenue benefits. While no level of taxation would make critical externality costs
acceptable, such as deaths and illness, the results do suggest scope for increasing taxation. This
can help stimulate the transition efficiently, but it would also require stronger social protection

systems to manage the impacts on the cost of living.

Revenues and externalities from key energy sources (FY 2020)
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Notes: 1. Revenues include central, state, and UT revenues. 2. Externalities were calculated using India-
specific sources where possible. See full report for details. 3. The “less-conservative estimate” is not
considered to be an upper bound due to the large number of externalities that were not assessed, as
summarized in the diagram. 4. Externalities not included: extraction and mining; land and water impacts;
fugitive methane emissions; medical expenses; decommissioning and remediation; and biodiversity

impacts.
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Box ES1. Quantifying externalities in the energy system

There is considerable uncertainty inherent in the quantification of externalities. Our
approach was conservative. Based on lower-end estimates from expert literature,

we quantified only a limited number of external costs: morbidity and mortality from

air pollution; an aggregate estimate of losses from climate change; losses from road
damage, traffic accidents and congestion; and the costs of integrating renewables into
the power system. To illustrate uncertainty, we also provide a higher estimate based on
less-conservative but equally valid data.

Many negative externalities remain unquantified (see list in Figure ES3). Our assessment
includes two externalities that often give rise to questions and warrant additional
explanation. (1) Road damage, congestion, and traffic accidents are proportional to the
amount driven, which is related to fuel consumption. Ideally, driving (including by EVs)
would be taxed per kilometre of travel, with surcharges for congested areas, weight
(road damage), and noise pollution. Until that is feasible, fuel prices should reflect these
costs, and failure to do so creates an externality. (2) The variable and unpredictable
nature of renewable electricity imposes costs (primarily for flexible generation and
storage) that are typically not reflected in prices paid by consumers.

Recommendations

1

Align support with 2030 targets and net-zero

» Continue to phase out support for fossil fuels in a socially responsible way.

* Introduce new support as needed to meet clean energy targets and ensure a just
transition.

» Establish a body to coordinate actions across support, taxation, and pricing for energy,
with relevant ministries, departments, and expert agencies.

2
Shift subsidies

» Establish a National Electricity Council as a platform on power sector issues and
mandate it to lead dialogue between the centre and states on electricity subsidy
reform, including targeting subsidies to low-income consumers and swapping subsidies
for sustainable agricultural practices.

* Ensure that any subsidies for LPG are targeted and combined with support to
incubate non-fossil cooking technologies.

* Develop a strategy and timeline to reform coal subsidies responsibly—for example, shifting
subsidies away from the input (coal) and toward the service (affordable electricity).

* Identify how much support is required to achieve clean energy targets, particularly for
new and emerging technologies—and provide it.

lISD.org/gsi ix


http://www.iisd.org/gsi

Mapping India's Energy Policy 2022

3

Diversify PSUs

4L

Ministries should mandate energy PSUs to diversify into clean energy and adjust
corporate social responsibility rules to explicitly encourage support for sustainability
and just transition.

PSUs should ramp up investment in clean energy while establishing net-zero
roadmaps for phasing down fossil fuels.

Shift public finance

Ministries should increase clean energy sector lending targets in line with stated policy
targets.

PFIs in India should seek to swiftly end new primary public finance for coal thermal
power or mining, other than decommissioning and just transition, to minimize the
already high levels of exposure to fossil assets. PFIs should further set out a vision
and roadmap on how to phase out public finance for fossil fuels and manage possible
stranded assets.

5

Use taxation strategically

High fossil fuel revenue during a period of increasing prices should be set aside for:
1) improved social protection and public services to reduce living costs; and ii) public
support for clean energy, including just transition, to reduce volatility and improve
security in the medium term.

As the government elaborates more detailed policy frameworks on net-zero, it should
explicitly articulate what role taxation plays in creating accurate and consistent carbon
pricing and the social protection that is needed to redirect revenues to the poor and
vulnerable.

6

Improve transparency

Ministries, departments, PSUs, and PFIs should improve reporting on support for
energy to enable better joined-up decision making.
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In 2021, India ratcheted up its climate ambition and established a new target: to reach net-
zero greenhouse gas (GHG) emissions by the year 2070. It also reaffirmed its aim to install
500 GW of non-fossil power capacity by 2030. This is up from 159 GW of non-fossil capacity
as of February 2022 (Central Electricity Authority [CEA], 2022). Energy is also critical for
many other government objectives, including economic recovery from COVID-19; universal
access to clean and modern energy; reducing severe levels of outdoor and indoor air pollution;
and energy security.

This study explores the ways that government budgeting is linked to these targets, looking into
two key questions. First, what support is provided to different energy sources and is it aligned
with objectives? Second, what public revenue is raised from different energy sources, how does
it compare with the full external costs of energy, and what does that mean for transition?

Support influences how the energy sector develops and at what speed. It can come in many
forms, including subsidies, the investments made by state-owned energy companies (or public
sector undertakings [PSUs]) and the lending provided by public financial institutions (PFIs).
Well-designed support can help consumers access affordable energy, incentivize producers to
invest in reliable, clean energy, and compensate vulnerable groups as part of a just transition.
However, badly designed support can slow down change and expose public institutions
unnecessarily to the risk of stranded assets, particularly when it is propping up increasingly
uncompetitive fossil energy.

Public revenue is raised whenever the government, through measures like taxes and
royalties, takes a share of the value generated by energy consumption and production. As
the energy transition gathers pace, the share of revenues gathered from fossil energy will

fall, requiring strategies to diversify sources of revenue. For maximum economic efficiency,
energy prices should reflect the full costs of energy, sending signals that influence consumers
and producers. Taxation is one tool that can help bring prices in line with costs. Given the
large externalities associated with fossil fuels, no country today fully internalizes the external
costs of fossil energy—but acknowledging externalities is important for any assessment of
energy’s revenue benefits.

This report gathers the best available data on both energy-related public support and revenues
in India. In its first half, on support, it examines energy subsidies, PSU investments, and public
finance. In its second half, on public revenue, it examines tax and non-tax revenue-raising
instruments and estimates the externalities associated with the different kinds of energy.

It is the latest in a series of reviews of India’s energy subsidies—most recently in Mappin
India’s Energy Subsidies 2021 (Viswanathan et al., 2021). All underlying data are available in
accompanying spreadsheets, and the latest data on subsidies have been integrated into our

accompanying data portal. We aim to provide a useful resource for the Government of India
(Gol) and others as national and international processes go forward on shifting government
support away from fossil fuels and toward clean energy, including commitments to fossil fuel
subsidy reform under the G20, Sustainable Development Goal (SDG) 12.cl, and climate
negotiations.
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2.0 Context:
Ambition and the
Path to Net-Zero



India’s Renewed Ambition at COP26

At the United Nations Framework Convention on Climate Change’s 26th Conference of
Parties (COP 26), the Indian government updated its climate commitments as follows
(Ministry of External Affairs, 20211):

“1. India will take its non-fossil energy capacity to 500 GW by 2030.
2. India will meet 50 percent of its energy? requirements from renewable energy by 2030.

3. India will reduce the total projected carbon emissions by one billion tonnes from
now onwards till 2030.

4. By 2030, India will reduce the carbon intensity of its economy by more than 45
percent.

5. By the year 2070, India will achieve the target of Net Zero.”

The net-zero commitment was hailed by many experts as a significant step forward for efforts to
mitigate climate change (Narain, 2021), and the other targets reiterated and ratcheted up India’s
longstanding goals. A breakdown by technology of the 500 GW target is not currently stated,
but it is likely to follow the broad outlines of analysis by the CEA (2020b), which found that an
optimal FY 2030 generation mix would consist of: 280 GW of solar power; 140 GW of wind
power; 61 GW of large hydropower; 10 GW of biomass; and 5 GW of small hydropower.

Other Ambitions on Clean Energy

This adds to a growing list of stated ambitions in the energy sector linked to clean energy,
including:

Enabling universal access to affordable, modern, clean energy as part of SDG 7.

Reducing indoor and outdoor air pollution to safe levels for human health.

Phasing out inefficient fossil fuel subsidies, as part of G20, SDG 12, and Glasgow Climate
Pact commitments.

Ending international public finance for unabated coal power abroad as part of G20
commitments.

Making 30% of all new vehicle sales electric by 2030.

Becoming “energy independent” by 2047, through a mix of electric mobility and hydrogen.

As of early 2022, India has no formal commitments involving the role of PSUs and PFIs in the
domestic energy sector.

2 While the announcement stated “energy,” it has since been widely interpreted to mean “electricity.” We
therefore refer to a target for 50% of “electricity” requirements to come from clean energy throughout this study.
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The Long Path to Net-Zero

India’s path to net-zero is not an easy one. As of the end of February 2022, India has 51 GW
of solar PV and 40 GW of wind power, making up 23% of all power capacity (CEA, 2022). A
2030 target of 280 GW and 140 GW, respectively, implies average annual deployment of ~25
GW of solar PV and ~11 GW of wind per year—a steep change in pace and requiring storage
solutions to manage variable supply. The pace would continue to ramp up as the transition
deepens. It is estimated that 1,689 GW of solar power will be needed by 2050 (Chaturvedi &
Malyan, 2021), implying average annual deployment of over 55 GW.

Planning is complicated by a lack of targets for fossil fuel peak, decline, and phase out. Fossil
fuels make up the lion’s share of energy supply, around 73% in 2020 (International Energy
Agency [IEA], 2021b). Policies continue to support coal, with plans to expand production
and build new coal power plants—despite grid-scale solar and wind being cheaper (IEA,
2020a, 2020b; PIB, 2021). CEA’s analysis suggests that coal power capacity will increase

to 267 GW by FY 2030, from 204 GW as of the end of February 2022 (CEA, 2020,
2022).The government has also stated intentions for India to become a “natural gas-based
economy,” increasing its share in the energy mix from 7.6% to 15% by 2030 (Ministry of
Statistics and Programme Implementation, 2021; Press Information Bureau [PPIB], 2020).
According to Chaturvedi & Malyan, (2021), USD 60 billion of investments are planned in gas
infrastructure by 2024.

Officials have suggested that India’s emissions will peak by 2040-2045 (Singh & Lacqua,
2021), but this has not been formalized. For some fuels, peaking could come even sooner, as
the target for energy independence by 2047 would imply early efforts to phase out oil products
and natural gas. Chaturvedi & Malyan (2021) estimate that coal power capacity must peak by
2040 and decline as much as 99% between 2040 and 2060 to reach net-zero by 2070, while
the Institute for Energy Economics and Financial Analysis (2021) suggests that coal capacity
might peak as early as 2025. There is also growing consensus on the need for data, policies,
and processes to ensure a just transition for workers and communities, which may look very
different depending on the sector and local context (Bhushan et al., 2020; Pai, 2021).

A recent Council on Energy, Environment and Water (CEEW) study estimates that reaching
peak emissions by 2040 and net-zero by 2070 in India would require investments of USD 10
trillion, at an average of USD 202 billion per year (Singh & Sidhu, 2021). The study further
estimates that there is currently a total investment gap of USD 71 billion per year, which
could be closed by providing USD 28 billion per year in investment support.

Recent Developments

Energy policy also continues to be driven by shorter-term developments. In the last year, this
includes:

» Efforts to recover from COVID-19. India is estimated to have committed at least USD
150 billion to energy since the pandemic began, with at least USD 44.3 billion for
fossil fuels and USD 37.0 billion for clean energy (IISD, n.d.).



In February 2021, the Minister of Finance announced the launch of a National
Hydrogen Mission to generate hydrogen from green sources (PIB, 2021d).

In August 2021, India achieved a landmark 100 GW of renewable power capacity,
excluding large hydro, one of only four nations to achieve this (PIB, 2021g). Record
auctions resulted in low tariffs for renewables, including vanilla solar, round-the-clock
renewable energy, and solar—-wind hybrid projects.

Late 2021 saw a power crisis, as power demand rebounded from COVID shocks, but
thermal power producers failed to stockpile adequate supplies before the monsoon
(Garg, 2021).

lISD.org/gsi

5


http://www.iisd.org/gsi

3.0 Approach



This report is split into two main sections. The first section covers government support for
energy, which we define as energy-related subsidies, spending by PSUs, and lending by PFIs.
The second section analyzes energy revenues and externalities, which include tax revenues,
non-tax revenues, and externalities. “Clean energy” in this publication is defined as renewable
energy, EVs, and energy-efficiency measures. It excludes large hydro; nuclear power; palm oil;
first-generation biofuels; the capture, utilization, and storage of carbon; and any fossil fuels.
The term “clean energy transition” is the process of switching energy systems from high-
carbon fossil fuels to clean energy.

Below, we provide a concise summary of the scope and approach that have been used for
different areas. In all cases, further detail can be found in the appendices of this report.

Subsidies

Our review of subsidies follows (Garg et al., 2017), using a definition of “subsidy” agreed

by all 164 World Trade Organization (WTQO) members. It includes direct and indirect
transfers, foregone revenue, provision of goods or services below market value and income
and price support through regulations. We aim to identify and quantify all central government
subsidies in five areas, covering the full chain of production and consumption: coal; oil and
gas; electricity transmission and distribution (T&D); renewable energy; and electric vehicles
(EVs). The one state-level subsidy in our database is underpriced electricity, which we include
because it exists in almost all states and is very large, so its exclusion would be a serious
misrepresentation of the energy subsidy landscape in India. Nuclear and large hydropower are
excluded due to a lack of data. Wherever possible, estimates are based on official government
data. Some subsidies are identified but “non-quantified” due to a lack of data.

Public Sector Undertakings

Our review of PSUs follows the approach in Viswanathan et al. (2021), covering 14 central-
level energy PSUs and the seven energy Maharatnas (Department of Public Enterprises,
2020). Wholly owned subsidiaries of the PSUs are included, but joint ventures are not
considered. PSUs that primarily operate as investors are classified as PFIs. Capital expenditure
(CAPEX) data are taken from the Expenditure Budget provided by the Ministry of Finance
(MoF) (MoF, 2021b). Due to data unavailability, it has not been possible to update data on
project expenditure for FY 2021. The table on ambition gaps was developed by amalgamating
publicly reported documents such as press releases, annual reports, and news reports.

Public Finance Institutions

Our review of PFIs focuses on central government-owned entities (with more than 51%
government shareholding) that are engaged in direct lending to energy projects in India,
collectively referred to as “central PFIs.” This includes 12 scheduled public sector banks
(PSBs) (as classified by the Reserve Bank of India (RBI) [n.d.-a] and three other public
companies and non-banking financial companies [NBFCs]) (see Appendix C for full list).
Data on their lending are drawn from annual reports, investor presentations, and a review of
Basel III framework disclosures, in the case of PSBs. Due to low reporting on lending, we also
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refer extensively to data on energy financing in India that have been collected by Oil Change
International and Friends of the Earth US, (2021), the Centre for Financial Accountability &
Climate Trends (2021), and Fair Finance India (Sreedhar Ramamurthy & Singh, 2019).

Tax and Non-Tax Revenues

Our discussion of taxes follows the Organisation for Economic Co-operation and
Development (OECD), which defines them as unrequited payments to the general
government budget enforced through legislation (OECD, 2001). “Unrequited” means that
the benefits provided by the government to taxpayers are not normally in proportion to
their tax payments (OECD, 2001). Compulsory payments, duties, and statutory levies are
also considered taxes. Non-tax revenues are all other government revenues not classified as
taxes, such as royalties and rents from fossil fuel extraction. The data include revenues from
the consumption and production of fossil fuels, renewable energy and electricity, including
corporate income tax, tax on dividends, and the goods and services (GST) tax. It does not
include spillover benefits from the fossil value chain, such as Indian Railways’ high freight
charges on coal that are used to cross-subsidize other rail services.

Given data constraints, for renewables it was only possible to account for revenue related to
capital installation of equipment (wind farms and grid-scale solar PV), while fossil revenue
covers fuel production and consumption, but not CAPEX. We believe the review nonetheless
captures the largest share of revenue linked to each type of energy: CAPEX makes up the
largest share of generation costs from renewables (60%—-70%) and fuel is the main generation
cost (around 75%) for coal-fired generation (Solar Bay, 2020; Soman et al., 2019).

Publications by domestic and international organizations active on tax issues in India were
also reviewed. These organizations included: IISD (Garg & Geddes, 2019; Gerasimchuk

et al., 2019), the International Monetary Fund (IMF) (Coady, 2019), and the OECD
(OECD, 2020a, 2020b). In particular, analysis by Prayas (Energy Group) (2021) was of great
assistance, being a pioneering review of India’s fossil fuel revenues and sources.

Energy Externalities

Externalities occur when the production or consumption of goods and services imposes

costs or benefits on others that are not reflected in the prices charged (OECD, n.d.). Pricing
an externality is the most economically efficient way to incentivize behavioural change to
avert or lessen damage. The valuation of externalities can help determine the right level of
intervention to correct prices (Helbling, 2020). Estimating externalities is challenging because
they arise throughout the value chain, and quantification requires assigning financial values

to non-financial impacts. Given this complexity, we quantify only a limited number of energy
externalities, as follows:

* Petroleum products: Climate change impacts, air pollution (mortality and
morbidity), and traffic congestion, deaths, injuries, and vehicle damage.
* Natural gas: Climate change impacts.

* Coal: Climate change impacts, air pollution (mortality and morbidity).



* Solar PV and wind: Climate change impacts and grid balancing costs.

Most externalities were estimated using a two-step process. First, we reviewed literature for
estimates of impacts (such as deaths or GHG emissions) caused by each energy type. Second,
we reviewed literature to identify an average cost for a unit of each impact, drawing on
conservative values. Preference was given to Indian data and sources. The two data points were
then multiplied to estimate an externality. To illustrate uncertainty, we also provide a higher
estimate based on less conservative but equally valid data. The “less-conservative estimate”

is not an upper bound, due to the large number of externalities that were not assessed. The
underlying data were collected across a range of years, with 2020 preferences where available,
and taken as a proxy for FY 2020.
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Box 1. Key highlights on government support for energy

Total quantified subsidies in FY 2021 were approximately the same as last year, at
INR 2,17,737 crore (USD 29.3 billion). This aggregate has stagnated since FY 2019
and settled at around two thirds of the levels seen in FY 2014.

Despite good progress on reform, fossil fuel subsidies remain nine times larger
than subsidies for renewables and EVs. Due to a fall in year-on-year installations
and grid-scale renewables reaching cost parity, support for renewables declined
by over INR 9,500 crore (USD 1.3 billion) since FY 2017. However, several existing
policies and new commitments suggest subsidies will increase in areas such as
manufacturing, decentralized renewables, and green hydrogen.

At INR 1.4 lakh crore (18.8 USD billion) in FY 2021, CAPEX of PSUs has fallen 16%
since FY 2020, due to lockdowns delaying projects—particularly for oil marketing
companies (OMCs) and electricity utility NTPC, though it increased for some
upstream producers. It is expected to increase as the economy recovers. There
has been no update to reporting on PSU projects, making it impossible to assess
the exact balance between fossil and clean energy projects in FY 2021. The latest
available data show that in FY 2020, the seven Maharatna-level PSUs invested
over 11 times more in fossil projects than clean energy.

PSUs have increased ambition in a number of areas, including some new clean
energy targets and partnerships, and commitments to net-zero in operations.
However, big ambition gaps remain, including clarity on how to adapt to net-

zero and address the risks of fossil-intensive asset portfolios. The private sector
provides useful examples for PSUs on transition, on acquiring technology capacity
for emerging markets, and business structures to unlock green finance.

Among PFls, no data could be identified on annual lending for fossil fuel and
clean energy due to a lack of data transparency. For power, the three biggest PFls
alone disbursed INR 190,116 crore in FY 2021. Among financial institutions, PSBs
had the lowest outstanding credit for clean energy at only 4.3% of all energy-
related outstanding credit. NBFCs are increasingly playing a major role in shifting
public finance away from fossil fuels, but no PFls have established clear plans

on phasing out finance for fossil fuels, despite the risks of large-scale asset
stranding.

The government should continue shifting public support away from fossil fuels
and toward clean energy in a socially responsible way. PSUs, PFls, and the
ministries who manage them should prepare roadmaps and scenarios on net-
zero, identifying short-term actions to contribute to energy transition, including
strategies on stranded asset risk, compliance with emerging environmental,
social, and governance norms, phasing out finance for fossil fuels, and increasing
investment and lending for clean energy to crowd in private investments.

The Reserve Bank of India (RBI) should focus on enhancing transparency and
uniformity in PFI reporting. Considering the global climate urgency, banks and
other PFls should make full information on lending available to all stakeholders.
All PFls should provide transparent and comprehensive transaction-level data on
energy financing to increase accountability.
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4.1 Energy Subsidies

In FY 2021, the total quantified subsidies to all energy sources amounted to INR 2,17,737
crore (USD 29.3 billion), approximately the same as last year (see Figure 1). Total subsidies
have stagnated since FY 2019 and settled at around two thirds of the levels seen in FY 2014.
Notable developments include:

12

Coal subsidies declined around 17% in real terms compared to last year, worth INR
12,976 crore (USD 1.7 billion) in FY 2021. The decline can be attributed to an
amendment to the Environment Protection Act, where, in previous years, the non-
enforcement of a mandate of coal washing had been defined as a subsidy. The FY
2021 amendment removed the coal washing mandate, making it impossible for non-
enforcement to exist. It does not, however, amount to a reform—rather, it is simply the
removal of a norm intended to reduce air pollution from coal combustion.

Oil and gas subsidies saw a marginal fall from INR 57,813 crore (USD 7.8 billion) in
FY 2020 to INR 55,250 crore (USD 7.4 billion) in FY 2021. This does not yet reflect
the withdrawal of DBTL subsidies, suspended since September 2020 (Viswanathan et
al., 2021). Actual disbursals for DBTL fell by more than INR 19,000 crore (USD 2.6
billion) in FY 2021. We believe that this is not reflected in our data due to a time lag of
around 1 year between disbursals and budgetary allocation.

Electricity T&D subsidies have grown over 144% in real terms since FY 2014,
except for a slight fall in FY 2020. In FY 2021, they reached an all-time high of INR
1,41,895 crore (USD 19.1 billion). Nearly 94% of this—INR 1,33,991 crore (USD
18.0 billion)—are transfers from state governments to enable low-priced electricity,
primarily for residential and agriculture consumers.

In real terms, renewable energy subsidies continued to fall after their peak in FY

2017. In FY 2021, they stood at INR 6,767 crore (USD 0.9 billion). Schemes for the
development of solar parks along with off-grid and decentralized solar applications
witnessed an aggregate fall in subsidies by INR 385 crore (USD 0.05 billion). This was
largely due to falling year-on-year installations and benchmark costs, as well as gradual
declines in accelerated depreciation benefits as assets age.

Total EV subsidies for FY 2021 stood at INR 849 crore (USD 0.1 billion). These are
still in nascent stages and represent less than 1% of the total support provided across
the five energy types.



Figure 1. Total quantified energy subsidies, FY 2014-FY 2021

350,000

300,000 .

250,000
N
8 . | | B Electric
S 200,000 - ] B . vehicles
£ . B R bl
- enewable
g 150,000 . . . I enery
) ,
% . I I M coal
100.000 I M oil and gas
. Transmission
and distribution
50,000

FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21

Source: Authors’ calculations. Note that a number of subsidy policies have been identified but cannot be
quantified due to a lack of transparently available data. See subsequent discussion and accompanying
spreadsheets for more details.
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Quantified coal subsidies have steadily declined from INR 22,327 crore (USD 3.0 billion) in
FY 2014 to INR 12,976 crore (USD 1.7 billion) in FY 2021. As shown in Figure 2, major
subsidies in FY 2021 were:

* A concessional 5% GST rate, against a benchmark of 18% applied to other minerals,
which reduces input costs for coal power generation, worth INR 12,268 crore (USD
1.7 billion).

» Earmarks for detailed drilling in non-Coal India Limited [CIL] mining blocks to
assess the availability of coal and aid prospective investment decisions, amounting to
INR 385 crore (USD 0.05 billion).

» The first months of non-compliance with coal-washing regulation—intended to reduce
air pollution—worth INR 132 crore (USD 0.02 billion) until regulation was removed
in May 2020.

Other smaller policies cover a range of objectives, including regional exploration, conservation
and safety of coal mines, exploration in difficult areas, and special benefits to employees.
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As a fully mature energy technology, coal does not require government subsidies, and there

is no scope for support to create public benefits by driving technological cost reductions.
Coal is also polluting and harmful to human health, such as through air pollution and GHG
emissions. Subsidies appear to be motivated by a desire to keep electricity affordable, but it is
not clear why this would be most effectively achieved by subsidizing coal—rather, it would be
more efficient to subsidize electricity directly or create safety nets for vulnerable people, which
is technology neutral. While a power crisis linked to coal shortages did take place in October
2021, expert analysis generally concluded this was due to poor demand projections by
distribution companies (DISCOMs), high international coal prices, inadequate stockpiling by
power plants, and supply disruption due to a longer-than-expected monsoon and should not
be construed as a case for building more coal power plants or expanding coal mining (Dahiya
& Ghildiyal, 2021; Ganesan, 2021; Tongia, 2021).

There are signs that subsidies and other support for coal will continue. In the budget for FY
2023, plans were announced to support four pilot projects for coal gasification and conversion
of coal into chemicals (Gol, 2022). According to the Centre for Science and Environment,
this will not help achieve climate targets because such plans emit even higher levels of CO2
than burning coal directly (Kannappan, 2022). Non-subsidy measures include removing
regulations on coal washing and pushing back deadlines to comply with air pollution control
norms. Such moves relieve producers and power plants from paying costs to reduce air
pollution. This likely reflects the above-mentioned challenges of how cost increases can

be passed through into the electricity distribution system, given the financial problems of
DISCOMs and concerns about affordability, emphasizing the need for a clear strategy to
resolve such concerns. DISCOMs are already paying large sums of fixed costs against past
power purchase agreements (PPAs) signed in anticipation of high growth in demand for
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power that did not actually materialize. Box 2 provides a case for early retirement of old and
inefficient coal power plants to reduce financial burdens on DISCOMs and allow space for
more renewable energy.

Box 2. Thermal decommissioning in India

Slow retirement of old and inefficient thermal assets, combined with low demand growth
in 2019 and 2020 and improving economics of renewables, has resulted in a buildup

of inefficient plants (Singh & Sharma, 2021), which have been able to persist due to
protection from competition through long-term PPAs and access to cheap coal. To
improve efficiency and accommodate transition, India can retire early (decommission)
some of its excess coal capacity.

According to Ganesan and Narayanaswamy (2021), an accelerated decommissioning
of 30 GW worth of surplus capacity, identified on the basis of thermal efficiency, can
result in annual savings of INR 8,944 crore (USD 1.2 billion) to DISCOMs (Ganesan &
Narayanaswamy, 2021). It would also result in a one-time saving of INR 10,200 crore
(USD 1.4 billion) in avoided pollution-control retrofits (Ganesan & Narayanaswamy,
2021). Annual savings correspond to a meagre 1% -2% of DISCOMSs’ annual power
procurement costs. However, by clearing out the stock of inefficient assets, we can
create fresh breathing room and make a case for more investment in the sector—in
clean energy, storage, and system upgrades, among others. Prayas (Chirayil & Sreenivas,
2021) has argued for market-based mechanisms, such as merit order dispatch and an
inefficiency adder, to penalize inefficient plants, which could achieve similar objectives
as decommissioning but at a lower cost.

Any attempts toward decommissioning, therefore, should be preceded by development
of key performance indicators that would help identify units for retirement (Ganesan
& Narayanaswamy, 2021). These should be further complemented by analyzing the
impacts of decommissioning and other strategies on technical operations of the grid
and future supply adequacy as well as socio-economic impacts.

An appropriate decommissioning strategy would be one that is acceptable to the
ratepayers, investors, and workers. Workers dependent on coal for employment are
anxious that they will bear the brunt of the transition. Therefore, a three-pronged
approach should be adopted, involving: (1) refinancing investment in thermal capacity
to fund coal transition, (2) creating incentives for channelling the unlocked funds into
renewable energy initiatives and (3) developing transitional funding support for coal-
dependent workers and communities (Bodnar et al,, 2020). Further, the development and
enforcement of post-decommissioning remediation and redevelopment guidelines for
coal-mining regions should be made an integral part of the retirement process.
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In real terms, quantified oil and gas subsidies have fallen from INR 224,199 crore (USD
30.2 billion) in FY 2014 to INR 55,250 crore (USD 7.4 billion) in FY 2021. This is partly
due to variation in international crude prices since FY 2014 but also meaningful progress on
fossil fuel subsidy reform, including the removal of diesel and kerosene subsidies. As shown in
Figure 3, major subsidies for FY 2021 are:

e Lower GST rate of 5% for domestic LPQG, against the benchmark rate of 18%, worth
INR 14,721 crore (USD 2.0 billion).

* LPG connection subsidies to PMUY beneficiaries worth INR 9,235 crore (USD 1.2
billion).

* The DBTL (or Pratyaksh Hanstantrit Labh) scheme, worth INR 23,667 crore (USD
3.2 billion), which transfers cash to LPG consumers to improve affordability of refills.
Notably, this was suspended from September 2020 to May 2022. For accounting
reasons, we expect changes in expenditure to show up in reporting in FY 2022.

» Capital outlay on petroleum for exploration, strategic investment, and infrastructure
development, worth INR 2,313 crore (USD 0.3 billion).

e Phulpur Dhamra Haldia natural gas pipeline project, worth INR 728 crore (USD 0.1
billion).

Our data include only central-level oil and gas subsidies. Some significant subsidies also exist
at the state level, such as fuel subsidies for fishers (see Box 3) and farmers who use diesel
pumps for irrigation.

Box 3. State-level fisheries fuel subsidies

Several states offer fuel subsidies on diesel and kerosene to marine fishers. A recent IISD
report estimates that these have grown from INR 304 crore (USD 0.05 billion) in FY 2016
to INR 736 crore (USD 0.1 billion) in FY 2019, a growth of 142% (Sharma, Bellmann, et al.,
2021), based on reporting by eight coastal states and UTs in India’s WTO notification—
Andhra Pradesh, Daman & Diu, Goa, Gujarat, Karnataka, Kerala, Puducherry, and Tamil
Nadu. The highest fuel subsidies are offered for diesel and are often conferred through
reimbursement or exemption from sales tax. Subsidized kerosene is sold at low prices
through specific retail outlets accessible to fishers only.

Following the crude oil price crash, it became clear in September 2020 that the central
government had withdrawn DBTL price support for LPG consumers. This move should have
resulted in reduced LPG subsidy outlay. However, these are not reflected in our estimates

for FY 2021, which are drawn from the Ministry of Petroleum and Natural Gas (MoPNG).
While this is the most official source of data, there appears to be a time lag between the
disbursal of subsidies to beneficiaries by the Petroleum Production and Analysis Cell (PPAC),
and subsequent payments from MoPNG to PPAC. From the perspective of beneficiaries, the
DBTL has been suspended since September 2020 but reintroduced in May 2022 exclusively
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Figure 3. Total oil and gas subsidies in India, FY 2014-FY 2021
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Source: Authors’ calculations. See accompanying spreadsheets for more details.

for PMUY beneficiaries.3 According to the PPAC, DBTL expenditure fell dramatically—by
84%, from INR 22,635 crore (USD 3.0 billion) in FY 2020, to INR 3,559 crore (USD 0.5
billion) in FY 2021. The deviation between MoPNG and PPAC data is shown in Figure 4.
Significant concern has been expressed over how this will affect take-up of clean cooking, as
no alternative non-fossil solutions have been promoted instead of LPG (see Box 4).

While oil and gas subsidies have fallen significantly, 2022 will be a critical year for maintaining
existing reforms. In February and March 2022, in the late stages of finalizing this report,
global crude prices skyrocketed in response to the war in Ukraine, with several benchmarks
going well above USD 100 per barrel. Earlier, in November 2021, the government had
temporarily frozen fuel prices in the run-up to several key state elections, and they remained
frozen until mid-March (M. Kumar & Verma, 2022).

3 It is assumed that the new LPG subsidy is a part-renewal of DBTL but the details were yet to roll out at the
time of this publication.
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Box 4. Case for LPG affordability and Ujjwala 2.0

In August 2021, the Ujjwala 2.0 scheme was launched to help households convert from
traditional cooking to LPG, with a deposit-free LPG connection, a free hot plate, and
first full refill (14.2 kg). It aims to increase LPG access to 90% of households, up from
85% in 2020 (Mani et al., 2021; MoPNG, n.d.). Concerns, however, have been raised that
the suspension of the DBTL—subsidies for refills—will hurt sustained uptake, especially
in rural areas. Mani et al. (2021) estimate that a market price of INR 800 (USD 10.8) per
refill would require the poorest rural households to increase cooking energy expenditure
threefold. Given the income shocks from COVID-19, the reform is expected to push
households toward firewood—resulting in indoor air pollution and associated health
hazards. Mani et al. (2021) estimate that a price of INR 450 (USD 6.1) per refill would be
needed for the majority of households to make an exclusive shift to LPG.

At the same time, there are major unresolved questions about the effectiveness of
LPG consumer subsidies. The subsidies appear to be badly targeted: survey research
in Jharkhand found that over 50% of benefits were captured by the top two wealth
quintiles, while less than 30% went to the bottom two quintiles (Sharma, Moerenhout,
et al, 2021). And, even with the DBTL in place, 2018 surveys in a range of states found
many households using biomass fuel alongside LPG due to high costs and limited
availability:

»  73% of rural households in Bihar, Madhya Pradesh, Rajasthan, and Uttar Pradesh
reported using a traditional chulha stove to cook some or all foods (Gupta et al,
2019).

» 55% of LPG-using urban and rural households in Jharkhand and Chhattisgarh
reported using LPG as well as traditional biomass fuel for cooking (Sharma et
al., 2019).

« 55% of PMUY households in Bihar, Jharkhand, Madhya Pradesh, Odisha, Uttar
Pradesh, and West Bengal states reported stacking LPG with biomass fuel,
though only 27% of non-PMUY households engaged in stacking, suggesting that
stacking may decrease in the years after LPG is first used (Jain et al., 2018).

In the short term, targeting subsidies seems to be the best approach, along with efforts
to improve distribution and create opportunities for women in LPG value chains (Patnaik
& Mani, 2019; Sharma et al,, 2021). To that end, the move to provide INR 200 subsidy on
LPG cylinders in May 2022 exclusively to PMUY beneficiaries is a welcome move. In the
medium term, India needs a roadmap for clean cooking that includes the incubation of
non-fossil cooking solutions—such as electric pressure cookers, insulated electric frying
pans, and hot plates—and a pathway for shifting support to such alternatives. Subsidies
for non-LPG cooking technologies could be funded through savings from LPG subsidy
targeting, and LPG subsidies could ultimately be phased out as alternative solutions
become feasible at scale.
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Frozen prices can potentially represent a return of fuel subsidies, depending on how underlying
costs develop while prices are frozen and interactions with various other policy decisions, such
as releasing strategic petroleum reserves in November 2021 (R. Kumar, 2021) and OMCs
purchasing discounted Russian crude in March 2022 ("Discount Shopping," 2022). The cost of
crude can rise alarmingly quickly, so it is vital to swiftly adjust prices and to use non-fuel-subsidy
interventions to address impacts on the cost of living of low- and medium-income populations,
or we may see a sustained reintroduction of inefficient fuel subsidies, which in 2014 cost INR
89,590 (US 12.1 billion) for diesel alone. Between March and early May, the government
introduced a series of price hikes for general consumers, totalling INR 10 per litre for petrol
and diesel (Kar, 2022) and INR 100 for LPG (“Domestic LPG,” 2022). However, in late May,
an excise duty cut of INR 6-8 per litre on petrol and diesel and a INR 200 subsidy on LPG
cylinders sold to PMUY beneficiaries was provided (Mudgill, 2022).

In FY 2021, T&D subsidies formed 65% of all quantified energy subsidies. In real terms,

they have more than doubled, from INR 58,092 crore (USD 7.8 billion) in FY 2014 to INR
1,41,895 crore (USD 19.1 billion) in FY 2021, not including DISCOM bailouts. As shown in
Figure 5, major subsidies include:

* Price support for low electricity tariffs to certain sections of consumers, worth INR
1,33,991 crore (USD 18.0 billion)—around 94% of all quantified electricity subsidies.

* The Integrated Power Development Scheme for urban network strengthening, worth
INR 3,963 crore (USD 0.5 billion) and Deendayal Upadhyaya Gram Jyoti Yojana for
rural network strengthening, worth INR 1,985 crore (USD 0.3 billion). These schemes
have been subsumed into the newly announced Revamped Distribution Sector Scheme.

* The Power System Development Fund for improving grid infrastructure, safety, and
security, worth INR 821 crore (USD 0.1 billion).
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Figure 5. Total T&D Subsidies in India, FY 2014-FY 2021

150,000

[ Others

125,000 B Power System
Development Fund
[ | Integrated Power
100,000 Development Scheme

B Deendayal Upadhyay

Gram Jyoti Yojana
75,000 )

[ Price support through
subsidy provision by
the state government

50,000
25,000
0]

FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21

INR crore, real FY 2021

Source: Authors’ calculations. See accompanying spreadsheets for more details.

As lockdown restrictions eased in the second half of 2021, economic recovery pulled up
power demand (Aggarwal et al., 2021), driven by commercial and industrial users. In the
same period, almost every state government extended subsidy support for retail electricity
users. There was a 9% increase in subsidy price support, from INR 1,22,559 crore (USD
16.5 billion) in FY 2020 to INR 1,33,991 crore in FY 2021 (USD 18.0 billion) in real values.
Notably, our estimates of price subsidies capture only state transfers to DISCOMs, which

are just a portion of the full costs. In FY 2019, cross-subsidies were worth at least a further
INR 75,027 crore (USD 10.1 billion) (Aggarwal et al., 2020). Research suggests that these
subsidies are poorly targeted, with at least 14 states and UTs subsidizing even the highest
blocks of residential electricity consumption (Aggarwal et al., 2020). Improved targeting is the
best option to maintain support for the poor while improving efficiency.

T&D subsidies are likely to increase in the future as growing electricity consumption drives
up the cost of price subsidies and new schemes emerge. One is the “revamped distribution
sector” scheme to upgrade infrastructure and incentivize smart meter deployment, which has
an outlay of INR 3 lakh crore (USD 40.4 billion) over 5 years (MoP, 2021a). In early 2022,
the Cabinet also approved a second phase of the Green Energy Corridor scheme to strengthen
transmission grids for renewable energy, with central assistance of INR 3,970 crore (USD 0.5
billion) over the next 5 years (PIB, 2022).
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4.1.4 Renewable Energy

In real terms, renewable energy subsidies have risen from INR 4,463 crore (USD 0.6 billion)
in FY 2014 to INR 6,767 crore (USD 0.9 billion) in FY 2021. However, after peaking in FY
2017, they have fallen by 59%, largely due to a fall in year-on-year installations and grid-scale
solar PV and wind reaching cost parity. As shown in Figure 6, the major quantified subsidies
in FY 2021 for renewable energy were:

* Accelerated depreciation for wind and solar, worth INR 1,562 crore (USD 0.2 billion).
* Generation-based incentive for wind and solar, worth INR 1,067 crore (USD 0.1 billion).
* Lower GST and customs duty for wind power, worth INR 899 crore (USD 0.1 billion).

« Waiver of interstate transmission system (ISTS) charges for solar and wind power, at
INR 1,043 crore (USD 0.1 billion). Due to an increase in renewable energy generation
in FY 2021, ISTS charges increased more than twofold since last year at INR 451
crore (USD 0.06 billion). The Ministry of Power has extended the waiver until June
30, 2025 (MoP, 2021b).

Figure 6. Total renewable subsidies in India, FY 2014-FY 2021
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In August 2021, India surpassed 100 GW of installed renewable energy capacity (excluding
large hydro), becoming the fourth nation to achieve the feat (PIB, 2021g). On-grid solar
and wind projects formed the majority of this at around 40 GW each, while rooftop solar
and biomass generation contributed a further 6 GW and 9.5 GW, respectively (Ministry of
New and Renewable Energy, 2022). Record low tariffs were discovered for various auction
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formats, including conventional solar PV, round-the-clock renewable energy and solar—-wind
hybrid projects. Success has also given rise to challenges: several state DISCOMS have been
expecting further low tariffs and have refrained from signing new PPAs, reneged on past PPAs,
or started renegotiating past tariffs (Financial Express, 2021; Garg, Gulia, et al., 2021a; Joshi,
2021). Investor confidence has also been influenced by the curtailment of power purchases
from renewable energy generators in states like Andhra Pradesh and Tamil Nadu, despite their
must-run status. Going forward, it will be important to ensure contract sanctity for continued
investment, as in the March 2022 decision by Andhra Pradesh’s high court to uphold PPAs
agreed with the wind and solar independent power producers (“Discount Shopping,” 2022).

Further, there is a large gap between current trends and 2030 targets, for which India will
need to deploy on average 25 GW of solar PV and 11 GW of wind power per year. The
Standing Committee on Energy (2022) estimates that this will require INR 1.5 to 2 lakh crore
(USD 20.1 to 27.0 billion) of investment per year, compared to around INR 75,000 crore
(USD 10.1 billion) today. Increased support may be needed to leverage such investment,
by ensuring the provision of the right infrastructure in generation, integration, transmission,
and distribution. For mature technologies, it may be natural for subsidies to decline, and
for public support to shift toward other forms, such as PFI lending—see the review of

PFIs for information on equity infusions in FY 2022. Recent policy decisions suggest that
subsidy support will grow for some less-mature activities and technologies—in particular,
manufacturing, decentralized energy, and green hydrogen.

To support manufacturing, two production-linked incentive (PLI) schemes were announced

in FY 2021: one on high-efficiency solar PV modules and one on advanced chemistry cell
(ACCQC) battery storage. The government is prioritizing manufacturing because clean energy
targets will create massive demand, which cannot currently be met by domestic production.
Today, nearly 80%—90% of needs for solar PV and all needs for ACC batteries are met through
imports (Mishra & Ghosh, 2020; PIB, 2021b). The new schemes aim for capacity of 10 GW for
integrated solar PV manufacturing plants, 50 gigawatt-hours (GWh) for ACC batteries, and 5
GWh for niche ACC batteries (PIB, 2021a, 2021b) by incentivizing backward integration and
local value addition, thereby enhancing energy security and catalyzing job creation. This will
result in increased subsidy expenditure, with a cumulative budgeted outlay of INR 22,600 crore
(USD 3 billion) over 5 years (PIB, 2021a, 2021b). In the short run, however, they are unlikely to
be sufficient unless well-coordinated with other mechanisms (see Box 5).

For decentralized renewables (DREs), several schemes already exist that should see subsidy
support rise in future years. To date, however, there have been big differences between
expenditure and budgets. As reported in Garg et al. (2020), the PM-KUSUM scheme on solar
irrigation and Phase II of the Grid Connected Rooftop Solar Programme were approved in
FY 2019, together budgeted at INR 58,000 crore (USD 7.8 billion) over 3 years. The schemes
aim to build 25 GW and 40 GW of capacity, respectively. No expenditure was reported under
the KUSUM scheme until FY 2021. However, according to the MoF (2022), this is planned
to increase to INR 690 crore (USD 0.1 billion) in FY 2022 and INR 1,716 crore (USD 0.2
billion) in FY 2023. For rooftop solar, expenditure of INR 262 crore (USD 0.04 billion) was
reported for FY 2020 and INR 297 crore (USD 0.04 billion) for FY 2021.
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Box 5. Maximizing impact from PLI schemes

In the past, policy uncertainty has hampered the success and uptake of PLI schemes.
The basic customs duty (BCD) on solar cells was introduced to support domestic
manufacturers but has come under criticism for depressing deployment in the
short-term while failing to provide adequate long-term certainty for investments in
manufacturing (Viswanathan et al,, 2021). This uncertainty has continued: the BCD was
suspended from July 2021 onwards and would be reintroduced starting April 2022, to a
level of 40% on solar modules and 25% on solar cells (Prasad & Bhaskar, 2021). It can
also be noted that incentives under the PLI schemes relate to actual sales and, hence,
would only be paid post-commissioning. This does not resolve the challenge of sourcing
high upfront finance for manufacturing facilities, with long gestation periods, from
domestic banks at competitive rates, particularly for new entrants. Such challenges may
be further compounded by the risk of delays in disbursal of funds as observed under
the Special Incentive Package Scheme and Modified Special Incentive Package Scheme
(Garg et al,, 2020).

Going forward, it will be important to harmonize measures on manufacturing. In the
long run, the PLI should be supported with research and development incentives to stir
innovation, and a clear direction on how medium, small, and micro-sized enterprises can
be involved in developing a self-sustained manufacturing ecosystem. In the short run,
the PLI should be supported by medium-term certainty on issues such as tax rebates,
the BCD, and domestic content requirements, with clearly defined sunset clauses. State
governments can also play a crucial role by providing conducive environments through
faster land clearance and supportive regulation (Garg, Guliq, et al., 2021b).

In part, this likely reflects the huge challenges that DRE faced in FY 2021, as COVID-19
created new complications for deployment and reduced consumer buying power, as well as
the time taken to translate state allocations into capacity on the ground and the extent to
which DRE is still some years behind the maturity of large-scale on-grid solar PV and wind.
It also conforms to a general trend over the past years of actual expenditure on clean energy
being lower than budgeted. Further efforts may be required to address regulatory barriers and
capacity challenges for DRE stakeholders—both implementing agencies and beneficiaries—to
unlock DRE’s full potential. It may also be necessary to address linkages between support for
grid-scale renewables and DRE. The extension of the waiver on interstate transmission charges
until June 2025 (MoP, 2021b) will reduce the cost of balancing grid-scale renewables—but,
unintentionally, it undermines the economic case for DRE, where lower T&D costs are a key
contribution to overall reduced power system costs (Rahman et al., 2021).

For green hydrogen, the government announced a Green Hydrogen Mission in August 2021,
intended to help scale up production and use (PIB, 2021h). This is intended to help decouple
emissions from growth in hard-to-abate industries such as steel, refineries, fertilizers, and
heavy-duty transport (Biswas et al., 2020; PIB, 2021) while boosting demand for renewable
energy generation and reducing import dependence on liquefied natural gas, which presently
stands at approximately INR 67,383 crore in FY 2020 (MoPNG, 2021). According to the
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MoF (2022), however, no budget was allocated to this mission in FY 2022, and only a
nominal placeholder amount appears to have been allocated in FY 2023.

Currently, green hydrogen costs around twice as much as hydrogen from fossil sources
(Council on Energy, Environment and Water Centre for Energy Finance [CEF], 2021).
Additionally, it requires huge investments, to the tune of USD 44 billion by 2030, for setting
up distribution infrastructure (Ghosh, 2021). Under the recently published Green Hydrogen
Policy, the central government has announced a waiver of ISTS charges, prompt approval

of open access applications, and a banking facility for renewable energy used to make green
hydrogen or ammonia (PIB, 2022). In future years, these incentives are likely to be supported
through a PLI scheme for setting up electrolyzer manufacturing facilities, creating use-
obligations for refinery and fertilizer industries, and viability gap funding for heavy-duty
fuel-cell EVs. PSUs and private investors have already announced a slew of investments, with
the Solar Energy Corporation of India (SECI) (2021) announcing a tender to set up a 25

kW green hydrogen power plant. The government can also promote low-cost renewables for
decentralized hydrogen production through end-to-end electrolyzer manufacturing facilities
and creating a dedicated research and development fund for improving the commercial
viability of green hydrogen (Biswas & Ganesan, 2021; Biswas et al., 2020; CEEW CEF, 2021).

EV subsidies in FY 2021 were worth INR 849 crore (USD 114 million). They have tripled
since FY 2017 but still only constitute 0.4% of total quantified energy subsidies. As shown in
Figure 7, the major subsidies in FY21 were:

* The Faster Adoption and Manufacturing of Hybrid and Electric Vehicles scheme,
worth INR 318 crore (USD 0.04 billion).

* A concessional GST rate on electric two- and three-wheelers worth INR 331 crore
(USD 0.05 billion).

* A concessional GST rate on electric buses worth INR 108 crore (USD 0.01 billion).

Nearly 1,33,800 EV sales were registered in India during FY 2021 (CEEW CEF, n.d.),

most two- and three-wheelers. CEEW-CEF analysis suggests that annual EV sales across all
categories could reach 23.6 million by FY 2030, representing a USD 180 billion (INR 133
lakh crore) investment opportunity in vehicle production (including two-wheelers, three-
wheelers, as well as private and commercial cars) and charging infrastructure from FY 2021-
2030 (Singh et al., 2020). To support these ambitions, the central government has announced
a PLI scheme to augment domestic manufacturing, with a budget of INR 26,058 crore

(PIB, 20211) (USD 3.5 billion), extended the Faster Adoption and Manufacturing of Hybrid
and Electric Vehicles scheme for 2 years after March 31, 2022 (PIB, 2021), and increased
the incentive for two-wheelers by 50% (PIB, 2021). Through a Vehicle Scrappage Policy, it
also intends to nudge owners to discard old and polluting vehicles, and take advantage of
incentives on new ones (PIB, 2021;j). Alongside state policies, this will boost demand and
prompt legacy manufacturers to invest in advanced automotive technology.
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Box 6. Biofuel subsidies

Biofuels are produced from biomass and used instead of (or blended with) conventional
fuels, such as petrol and diesel. India’s National Policy on Biofuels, 2018 differentiates
between first-generation and advanced biofuels (Gol, 2018). First-generation biofuels
are primarily produced from food crops such as grains, maize, and sugarcane. They
have frequently evoked concerns about the competing use of agricultural land for

food crops or energy—i.e, “food vs. fuel’—and poor life-cycle emissions, including from
indirect land-use change. MoPNG (2018) defines advanced biofuels as fuels that are
produced from agriculture and forest residues, provide a significant reduction in GHG
emissions, and do not compete for land. To create demand, an Ethanol Blended Petrol
(EBP) program was introduced in 2003 (MoPNG, n.d.-b). It requires a certain share of
gasoline to be blended with ethanol, specified from time to time. Figure 8 summarizes
actual production and blending rates since FY 2017. Originally, ethanol could only be
produced from non-food feedstocks, but, since 2018, this has been expanded to include
sugarcane juice, damaged food grains, surplus rice, and maize (Gol, 2018), raising
concerns that the policy is promoting first-generation biofuels. More recently, the
government has announced a roadmap targeting 20% blending by 2025 (PIB, 2021c) and
an INR 2 per litre reduction in excise duty for blended fuel (Gol, 2022).

Biofuel blending mandates are commonly defined as subsidies because they require
private consumers to transfer financial benefits to biofuel producers whenever they
purchase fuel, and typically the regulation exists because doing so is not economically
competitive on its own terms. It has not been possible to estimate the possible financial
value of the EBP in our database this year, but we plan to quantify the extent of subsidy
support in future years. Other subsidies include interest subvention schemes for
augmentation of production capacity, reduction in the GST on ethanol, and promotion
of advanced biofuels projects under the Pradhan Mantri Ji-Van Yojana. Independent
estimates suggest that the EBP alone resulted in foregone gasoline taxation of INR
10,950 crore (USD 1.4 billion) in Ethanol Supply Year (ESY) 2020-21 (Rakesh Sarwal et al.,
2021)—over 12 times the value of all support provided for EVs.

Figure 8. Demand for ethanol by PSUs under EBP, ESY 2017 to ESY 2021
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Note: The blending mandate during the same period was 10%. *Provisional: From December 1,
2020 to May 31, 2021.
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Figure 7. Total subsidies to EVs in India, FY 2014-FY 2021
1,250

[ Concession of excise

1,000 duty on EVs

Concessional GST
750 on EV buses

B Concessional GST
on EV cars
500
B Concessional GST
on EV 2w and 3w
250 B
I Faster adoption and
o manufacturing of
(hybrid and) electric
0 o vehicles

FY1l4 FY15 FY16 FY17 FY18 FY19 FY20 FY21

INR crore, real FY 2021

Source: Authors’ calculations. See accompanying spreadsheets for more details.

Shrimali (2020) suggests that e-two-wheelers, e-three-wheelers, four-wheeler taxis, and

buses are already cost competitive with conventional vehicles based on lifetime costs.
Innovative financing instruments, such as annualization, could help incentivize early adoption.
Annualization helps owners spread the total cost of an EV over its useful life. EV roaming—
where drivers can pay for charging anywhere, regardless of the network operator—can help
address range concerns, increasing the discoverability, access, and convenience of charging,
reducing barriers to entry, and providing operational flexibility (CEEW CEF, 2020). Such
measures can be aided by a strong regulatory push on annual targets for compliance and
strengthening existing corporate average fuel economy standards for Indian automobile
manufacturers (Kaur, 2021).

4.2 The Role of Public Sector Undertakings in India’s
Energy Transition

India’s state-owned enterprises, nationally known as public sector undertakings (PSUs), play

a major role in the energy sector. They account for over 50% of power generation, 90% of
electricity distribution, 90% of coal mining, 57% of crude oil refining, and almost 100% of the
distribution of petroleum products (Viswanathan et al., 2021). We examine how major energy-
related PSUs have invested from FY 2014 to FY 2021 and how ambition has evolved since
our last review.
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In FY 2021, CAPEX from the 14 largest energy PSUs stood at INR 1.4 lakh crore (18.8
USD billion) (MoF, 2021b). This is a 16% reduction from FY 2020, attributed to COVID-19
lockdowns (Shukla, 2021b). The government has set an increased expenditure mandate for
FY 2022, though it remains to be seen if this will be met, given the deadly COVID-19 wave
in the summer of 2021.While not a subsidy, PSU CAPEX is a form of government support,
as the government owns PSUs and directs how they use resources. PSUs do not report on
CAPEX by energy type, but their primary business models are aligned with specific energy
subsectors. If we assume that most CAPEX goes to the sector where each PSU conducts its
primary operations, then 85% of CAPEX would be linked to fossil fuel extraction, processing,
and transportation, with the remainder for power generation. The full allocation to fossil fuels
is likely higher, as a significant share of power will be using coal.

Among the 14 PSUs, the seven energy Maharatnas account for 84% of CAPEX and play a
critical role in shaping India’s energy future. As shown in Figure 9, FY 2021 saw an increase
in CAPEX for the upstream producers of coal (CIL), oil and natural gas (Gas Authority

of India Limited [GAIL], Oil and Natural Gas Corporation Limited [ONGC]) but a drop
in power generation (NTPC) and oil marketing (Indian Oil Corporation Limited [IOCL],
Bharat Petroleum Corporation Limited [BPCL], and Hindustan Petroleum Corporation
Limited [HPCL)]).

CAPEX trends of seven major PSUs in India, FY 2014 to FY 2021
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PSU investment can also be mapped by analyzing projects. In our last review, we identified
official reporting on 183 PSU energy projects from FY 2014-FY 2020, finding 11 times
more investment in fossil fuels than clean energy (Viswanathan et al., 2021). This has not
been updated. Media and annual reports flag some new projects in areas such as renewable
power, fuel cells, and green hydrogen, alongside initial interest in green hydrogen by IOCL
and BPCL, and solar manufacturing from CIL. However, this is unlikely to greatly influence
overall trends. NTPC, the PSU clean energy leader, has 2.2 GW of ongoing renewable
projects, but three times as much in ongoing coal projects (INTPC, 2021a).

Given their large role in the energy sector, PSUs’ ambition could play a key role in delivering
on clean energy targets and long-term phase down plans for fossil fuels. Table 1, overleaf,
provides an update of changes in the stated ambition of the seven energy Maharatnas, over
four key parameters, finding:

* Vision and mission: Vision and mission statements have not changed for any PSU
since our previous review. They contain references to alternative energy, but it is not
always unambiguously clean. While statements from PSU leaders in recent times have
alluded to more clean technology, it is not yet institutionalized in their corporate vision
and mission.

* Corporate targets: ONGC and BPCL announced new targets for clean energy, while
all three OMC:s set targets for EV charging stations. The trend is toward increased
capacity addition targets but, save for NTPC, investment targets are not stated.

* Strategic partners: Of the four parameters, this aspect has seen the most progress
with several inter-PSU collaborations via memorandums of understanding (MoUs) or
joint ventures such ONGC-NTPC, IOCL-NTPC, CIL-NTPC, and ONGC-SECI.
Partnerships have been signed with foreign corporations like Phinergy and EDF for
collaboration on emerging clean technology.

* Social responsibility: All PSUs continue to engage in significant corporate social
responsibility (CSR) expenditure, with a cumulative INR 2,435 crore (USD 0.3
billion) in FY 2021. A key contribution has been COVID-19 relief: all PSUs
have carried out projects in communities where they operate, as well as heavily
affected regions. It must be noted that government guidelines on CSR do not
allow expenditure on sustainability to qualify, while just transition is not mentioned
(Department of Public Enterprises, 2014).

We identify the following ambition gaps and actionable points:

* In the next year, vision and targets should change to address how PSUs will
contribute to net-zero targets by 2070. Achieving economy-wide net-zero would
imply much earlier timelines in peak fossil fuel use. India has also agreed to a phase
down of unabated coal as a part of the Glasgow Climate Pact, which has significant
implications for CIL and NTPC (United Nations Framework Convention on Climate
Change, 2021D).
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Vision and targets do not address the financial risk of a fossil-intensive portfolio. Fossil
assets are at risk of stranding. They make it difficult to access new capital, as investors
shy away from fossil-dependent businesses. NTPC’s plan to independently list its
subsidiary NTPC Renewable Energy is a good first step—by separating out clean and
fossil energy arms of the business, it will ease efforts to raise finance—but it is broadly
lacking across all PSUs.

Targets lack clarity on the scale of investments needed and the mechanisms for
unlocking them. In comparison, the private sector has moved faster and set targets
linked to investments (Viswanathan & Aggarwal, 2021), as elaborated in Box 7.

There is no sign that planning for clean energy and just transition has been
incorporated into PSUs’ agenda on CSR, likely due to existing guidelines.

Strategic partnerships could feature further collaboration on research and
development, such as green hydrogen, offshore wind, battery storage, and electric
mobility. Likewise, MoUs between PSUs can enable faster adoption of established
clean energy technology.

Consultations with PSU officials suggest that it is challenging for PSUs to make a bold
transition to clean energy business models without a clear mandate from the ministries that

manage them. This suggests that ministries should explicitly direct PSUs to support clean
energy targets.

PSU

CIL

NTPC

Updated ambition assessment framework for major energy sector PSUs

Corporate targets Strategic partnerships Social responsibility

CIL made an
unsuccessful bid
for 4 GW of solar

Via its subsidiary
Northern Coalfields Ltd.,
CIL will partner with

CSR expenditure in
FY 2021 for CIL and
subsidiaries was INR

manufacturing under the
PLI scheme (Chatterjee,
2021b).

Detailed its 2030 target
of 60 GW capacity
(advanced from 2032),
announcing 2.5 lakh
crore of investment.
Developed INR 15,000
crore divestment plan,
including listing its arms
NTPC Renewable Energy,
North Eastern Electric
Power Corporation and
NTPC Vidyut Vyapar
Nigam (BL Bureau, 2021;
PTI, 2021d).

NTPC on a 50 MW solar
power project in Madhya
Pradesh (PTI, 2021b).

NTPC has signed MoUs
with ONGC and IOCL
to explore collaboration
opportunities in
renewable energy like
offshore wind projects
(NTPC, 2021b; PTI,
2021a). NTPC has also
signed an MoU with
EDF (France) to expand
projects globally and
pilot clean energy
projects (PIB, 2021k).

554 crore, with INR 269
crore for COVID-19 relief
measures (CIL, 2021).

CSR expenditure in FY
2021 for NTPC stood
at INR 419 crore, with
INR 288 crore toward
eradicating Hunger and
Poverty, Health Care
and Sanitation (NTPC,
2021q).
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PSU

I0CL

HPCL

BPCL

GAIL

ONGC

Corporate targets

IOCL plans to build
India's first green
hydrogen plant and

set up 10,000 electric
vehicle charging stations
in the next three years
(Mishra, 2021; Reuters,
2021b).

HPCL plans to set up
5,000 electric vehicle
charging stations in the
next 3 years (Choudhary,
2021).

BPCL signed an MoU
with SECI to set up

10 GW of renewable
capacity by 2040. It also
plans to convert 7000
petrol stations to energy
stations, including EV
charging and hydrogen
(ET Energy World, 2021,
PTI, 2021c).

No significant additional
targets identified.

ONGC announced
the building of 10 GW
of renewable energy
capacity by 2040
through acquisitions
(Reuters, 2021q).

Strategic partnerships

IOCL has entered a joint
venture with Phinergy
(Israel) to develop fuel
cells, hydrogen storage
solutions, and green
mobility (IOCL, 2021b).
IOCL has also signed
an MoU with NTPC

to explore renewable
energy projects (NTPC,
2021b).

HPCL signed an
agreement with Tata
Power to set up end-to-
end EV charging stations
at HPCL's petrol pumps
across the country
(Capital Market, 2021).

BPCL has partnered
with Bhabha Atomic
Research Centre to scale
up alkaline electrolyzer
technology for producing
green hydrogen (Indo-
Asian News Service,
2021).

No significant new
partnerships identified.

ONGC and NTPC signed
an MoU to expand
renewable energy and
explore offshore wind
projects (PTI, 2021a).
ONGC also signed an
MoU with SECI to scale
up clean energy projects
(PTI, 2021e).

Note: No change to the vision and mission of all PSUs.
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Social responsibility

CSR expenditure in FY
2021 for IOCL stood
at INR 460 crore, with
INR 36 crore spent on
COVID-19-related
medical equipment
(IOCL, 2021aq).

CSR expenditure in

FY 2021 for HPCL

was INR 156 crore,

with INR 5.8 crore for
various COVID-19 relief
measures across the
country (HPCL, 2021).

CSR expenditure in FY
2021 for BPCL stood

at INR 145 crore with
INR 5.4 crore spent for
various COVID-19 relief
measures across the
country (BPCL, 2021).

CSR expenditure in FY
2021 for GAIL stood

at INR 148 crore with
INR 4.1 crore spent for
various COVID-19 relief
measures across the
country (GAIL, 2021).

CSR expenditure for FY
2021 for ONGC stood
at INR 553 crore, with
INR 64 crore spent
promoting health care
(ONGC, 2021).



Box 7. Case study: Lessons from India’s leading private-sector energy
companies

Led by India’s two wealthiest industrialists, RNESL and AGEL have made headlines
with their clean energy commitments. RNESL plans to invest INR 595 lakh crore (USD
80.1 billion) over 10-15 years in setting up green energy projects, while AGEL aspires
to be the world's biggest renewable energy producer by 2030, with USD 50-70 billion in
investments (Chatterjee, 2021a; Sanjal, 2021).

RNESLs initial announcement stated that INR 75,000 crore (USD 10.1 billion) would be
invested across four technologies that would be manufactured: solar cells and modules;
batteries for energy storage; electrolyzer units to produce green hydrogen; and fuel

cells to store and reuse hydrogen (Chatterjee, 2021a). None of these technologies

have an established manufacturing industry in India, with no pilot projects by RNESL.
Despite this, RIL has successfully won a PLI bid to build a 4 GW vertically integrated
solar manufacturing unit (Ranjan, 2021). Further, RNESL has set a target to bring green
hydrogen prices down to under USD 1 per 1 kg in 1 decade from current prices, which
range between USD 3 to 6.5 per kg (Business Standard, 2021). To achieve technological
know-how, RNESL has entered strategic partnerships with emerging clean energy
companies through acquisitions and investments. Since the June 2021 announcement,
RNESL has invested about USD 1.3 billion in REC Solar, NexWafe, Sterling and Wilson,
Stiesdal, Ambri, and Faradion (Bhardwaj, 2021; PTI, 2021f). Through the USD 771 million
purchase, RNESL wishes to use REC'’s “industry leading technology in their [RNESL] fully
integrated, metallic Silicon to PV Panel manufacturing giga factory at Dhirubhai Ambani
Green Energy Giga Complex, Jamnagar initially starting with 4 GW per annum capacity”
(RNESL, 2021).

AGELSs target is dependent on rapid and dramatic growth in building renewable power
generation capacity with a projected compound annual growth rate of 28% between
2022 and 2030 (AGEL, 2021). This requires raising capital at scale via both domestic and
international markets. Green bonds have become increasingly cost effective in bringing
global investments to India, with frequent oversubscription and an expectation of even
lower interest rates in the years ahead (Trivedi, 2021). AGEL has been quick to move and
issued USD 750 million in green bonds in 2021 on the back of USD 362.5 million raised in
2019 (Shukla, 2021a). AGEL has been able to use the benefits of green bonds, such as
bypassing the sectoral limitation of conventional debt financing and is poised to access
a much wider pool of lenders (Roy et al., 2021). Further, Adani Group has entered a joint
venture with Total Energies, which sees Total acquiring 50% ownership of AGELSs solar
portfolio (Total Energies, 2020). This strategic partnership with an international energy
utility is expected to improve business capabilities and puts AGEL ahead of the market
undergoing an energy transition.

With a comparable market cap, India’s energy PSUs can emulate the business decisions
taken by RNESL and AGEL as they plan their diversification strategies. There are clear
opportunities and established financing instruments to achieve ambitious targets set
at the national level. The key differentiator, however, remains the extent to which PSUs
share the same sense of urgency and scale of ambition.
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4.3 Role of Public Finance Institutions in India’s Energy
Transition

The role of government-owned PFIs is important because their decisions influence all finance:
they reduces risk at a project level, unlock private investments, as well as influence wider
trends by sending signals about the type of energy a government is backing (Muttitt et al.,
2021). It also matters because the good governance and financial stability of PFIs have wider
implications for economic stability. Considering the significant role that PFIs play in India’s
energy sector and their high impact, it is a key pillar of government support to align with
energy transition.

The investment landscape for energy is undergoing a large structural shift. On the one hand,
it is increasingly difficult to mobilize finance for fossil fuels, likely reflecting trends such

as the rise of environmental, social, and governance disclosures and commitments to end
international public fossil finance. In India, state-owned institutions have therefore, emerged
as lenders of last resort, putting considerable risk on public balance sheets. On the other hand,
clean energy targets are creating new opportunities. The Standing Committee on Energy
(2022) estimates the need for INR 1.5-2 lakh crore (USD 20.2-26.9 billion) per year to meet
the 2030 renewable energy targets, around 0.75-1.25 lakh crore (USD 10.1-16.8 billion) per
year above existing investment levels. Part of this can be leveraged by PFIs.

The two best sources to study overall trends for energy financing in India are independent
studies, whose findings are summarized in Table 2.

To supplement existing studies, we conducted a bottom-up review of data publicly reported by
India’s biggest central-level PFIs that lend to the energy sector, such as voluntary disclosures,
annual reports, and investor presentations. A summary is provided in Appendix C along with a
complete list of the financial institutions, including 12 PSBs and three NBFCs namely Power
Finance Corporation, REC Ltd. and the Indian Renewable Energy Development Agency
(IREDA). Right-to-information requests were also explored, though unsuccessfully (see Box
8). One overarching finding is that PFI voluntary reporting is extremely limited.

According to the data collected for 15 PFIs, out of the total outstanding credit of INR
12,66,544 crore (USD 171 billion) as of March 2021 for broad energy-related occupations,*
the outstanding credit for clean energy® was only 6.7%, at INR 85,139 crore (USD 11.5
billion). The rest of the credit went to conventional sources across the energy value chain,
from extraction to distribution. For PSBs, the proportion for clean energy was lower, at 4.3%,

4 Energy-related occupations considered here include electricity generation, transmission, and distribution, non-
conventional energy, petroleum, coal products, nuclear fuels, and mining and quarrying.

5 For consistency of language with the rest of this report, we use the term “clean energy” in this chapter, but

the actual terms reported on by PFIs are often unclear, using categories such as “non-conventional energy” and
“renewable energy,” without a firm definition. As such, we cannot determine what precisely is included in this
PFI outstanding credit, and it may not be consistent with our own definition of “clean energy” as outlined in the
“Approach” section.
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while for NBFCs it was 8.3%. This shows the rising importance of NBFCs such as IREDA in
providing clean energy financing in India.

Literature review of existing data for fossil fuels and clean energy

Data Source

Shift the Subsidies
database by Oil
Change International
& Friends of the
Earth US (2021)

Coal vs. Renewables
Financial Analysis
series by the

Centre for Financial
Accountability &
Climate Trends
(2021)

Scope of Study

Tracks international public
finance for all fossil fuel and
renewable energy.

Based on bottom-up project
and transaction level dataq,
including grants, loans, equity
purchases, guarantees, and
insurance.

Covers multilateral and
bilateral development banks
along with select Indian
development financial
institutions (DFls).6

Tracks select project finance
loans across coal and
renewable power generation
projects in India that reached
financial close during a
calendar year.

Covers both state-owned and
private financial institutions.

Key Findings

For Indiq, identified average
annual fossil fuel finance (2018-
2020) of INR 7121 crore (USD 1.1
billion).

Currently, there are no coal,
oil, or gas exclusion policies at
India’s bilateral DFls.

India was the third largest G20
recipient country for known
international public finance for
renewable energy (after France
and Brazil) between 2018-2020.

In 2020, only one coal power
project received a loan, worth
INR 8,520 crore (USD 1.2 billion),
from Power Finance Corporation
and REC. Majority state-owned
financial institutions emerged
as lenders of last resort for coal,
as private financial institutions
avoided the sector.

Public debt financing for coal
power was ~1.8 times more than
renewable energy in 2020.

The share of funding provided
by state-owned and government
banks was 19% of overall
renewable energy power lending,
compared to 56% from other
commercial banks.

In addition, an attempt was made to assess annual PFI loan disbursements for fossil fuel

and clean energy projects, to determine trends in financial flows. However, limited data is
disclosed by PSBs on this front. For the three NBFCs studied, annual disbursements for the
power sector stood at INR 190,116 crore (USD 25.6 billion) in FY 2021, of which only INR
16,422 crore (USD 2.2 billion)—8.6% of total disbursements—went to renewable energy,

significantly less than fossil fuel-based power. Since these NBFCs mainly cater to power sector

6 DPFlIs are institutions endorsed or supported by the Government of India primarily to provide development and
project finance to one or more sectors or subsectors of the economy.
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needs, the overall disbursements for the full energy value chain are expected to be significantly
higher than this. Further, the main new data that were identified in the study are linked to
Basel III disclosures: a global, voluntary framework created to improve bank governance

after the 2008 financial crisis. On energy, it includes standard reporting categories on: energy
infrastructure, coal mining, petroleum (non-infrastructure), coal products, and nuclear fuels.

Box 8. Right-to-information requests on PFl lending

Efforts were also made to gather data through right-to-information requests, but this
was not successful. From a total of 34 requests for a breakdown of loans and credits

by energy technology, only seven PFls replied. Those who did not provide data gave a
range of responses. Some argued that they do not disaggregate loans by type of energy
and that this would be a disproportionate diversion of resources. Others stated that
the data were too commercially sensitive to share. This is an important finding since a
number of PFls in India committed to “consider the range of fossil fuel investments in
our portfolios” and “increase the pace and coverage of investment in renewable energy”
through the Finance in Common Summit declaration (Finance in Common, 2020),
signed in 2020 by the Association of Development Financing Institutions in Asia and
the Pacific. Signatories should already be allocating resources to track these indicators.
Regulators are recommended to go one step further and to require that all PFls improve
transparency and uniformity in reporting on energy to enable better decision making
and accountability.

Under Basel III, PSBs report on their total gross credit risk exposure,’ which is the maximum
potential loss to a lender if the borrower defaults on payment, before accounting for
collateral. For India’s 12 PSBs, the total gross credit risk exposure in the category “energy
infrastructure” stood at INR 5,02,134 crore (67.6 USD billion) in FY 2021, as shown in
Figure 10.

Equivalent data for NBFCs were not available since Basel III norms do not apply to NBFCs.
Notably, 8 out of 12 banks had a greater than 5% risk exposure (qualified as “large”) to
energy infrastructure as of the end of March 2021. From Figure 10, it can be seen that Punjab
and Sindh Bank had the highest exposure, followed by Bank of India.

Basel III reporting is not disaggregated by all banks consistently, making it hard to
determine how credit risk exposure is spread across fossil and clean energy. Some banks—
such as the Indian Bank and Bank of Baroda—do provide a breakdown of risk exposure to
renewable energy, and this is less than 10% of energy infrastructure projects. This suggests
that the large majority of the risk for PSBs is shared between fossil and T&D projects, which
would be consistent with the relatively short period of time in which lending has grown for
clean energy projects.

7 Gross credit risk exposure is a measurement of the maximum potential loss to a lender if the borrower defaults
on payment. It provides a measure of exposure to counterparty credit risk (before collateral).
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Figure 10. PFIs’ gross credit risk exposure to energy infrastructure (INR crore)
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Source: Bank of Baroda (BoB), 2019, 2020, 2021; Bank of India (Bol), 2019, 2020, 2021; Bank of
Maharashtra (BoM), 2019, 2020, 2021; Canara Bank (CB), 2019, 2020, 2021; Central Bank of India (CBI),
2019, 2020, 2021; Indian Bank (IB), 2019, 2020, 2021, Indian Overseas Bank (I0B), 2019, 2020, 2021; Punjab
National Bank (PNB), 2019, 2020, 2021; Punjab and Sindh Bank, 2019, 2020, 2021; State Bank of India
(SBI), 2019, 2020, 2021a; UCO Bank, 2019, 2020, 2021; Union Bank of India (UBI), 2019, 2020, 2021.

4.3.4 Risk Exposure for PFls Invested in Coal Mining in India

The only Basel III disclosures that are specific to a fossil sub-component of energy are for coal
mining, where gross credit risk exposure of PSBs has significantly increased since FY 2019, as
summarized in Figure 11.The bank with the highest exposure (both in terms of volume and
share of total portfolio) in FY 2021 was the SBI, whose exposure increased nearly four times
from FY 2019, presumably linked to government targets on increased coal production to
reduce reliance on imports. PNB and Union Bank also saw growth in this period (in absolute
terms) but to a lesser degree. It is worth noting that SBI is also among the top 10 shareholders
of CIL, and both SBI and PNB are its bankers (Sreedhar Ramamurthy & Singh, 2019). This
continued finance for coal mining, despite high credit risks, is a different trend than for coal
power (see Box 10).
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Figure 11. PFIs’ gross credit risk exposure to coal mining projects (INR crore)
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Source: Bank of India, 2019, 2020, 2021; Central Bank of India, 2019, 2020, 2021; PNB, 2019, 2020, 2021,
SBI, 2019, 2020, 2021a; UCO Bank, 2019, 2020, 2021; Union Bank of Indig, 2019, 2020, 2021. No adequately
disaggregated data could be identified for the remaining five PSBs in their voluntary reporting.

PFIs also report on non-performing assets (NPAs) in their lending portfolios, but only three
central-level PFIs were identified that sufficiently disaggregated NPAs to identify trends in
the coal mining sector, as illustrated in Figure 12. Based on the available data, in FY 2021,
around 8% of SBI’s NPPAs were in the coal mining sector. While we were not able to source
disaggregated data for the Bank of Maharashtra, Bhatt (2021) identified that 63% of NPAs
held by the Bank of Maharashtra were in the coal mining, coal-based power generation, and
transmission industries.

Figure 12. NPAs in the coal mining sector (INR crore)
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Source: Bank of India, 2019, 2020, 2021, SBI, 2019, 2020, 20214, and right-to-information response from CBI.
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Box 9. Public risks of financing coal

As countries ratchet up climate ambition, investments in high-carbon infrastructure are
increasingly likely to become stranded assets, where investors or lenders make a loss on
capital invested. With COP 26 commitments to phase down coal power, India’s future
coal power project pipeline carries a more immediate asset risk. As shown in Figure 13,
below, the actual annual capacity addition of thermal power is falling behind annual
targets. This could be in part due to competition from cheaper renewable energy. In part,
it may also reflect a lack of confidence in the bankability of long-term thermal power
PPAs in a rapidly decarbonizing world. Shah (2021) has estimated a collapse in the
average use rate of India’s coal power fleet, leading to an underestimation of financial
risk for new projects. Further, a 2018 assessment indicated that about 65 GW of
operational coal power plants in the private sector is under financial stress (Standing
Committee on Energy [2017-18], 2018), suggesting a stranded asset problem of about
INR 3 lakh crores (USD 40.4 billion) for lenders. Hence, it is important that further
buildup of stressed assets on the public balance sheet be prevented and that coal-
related risks are better accounted for in risk analysis. In the United Kingdom, the Bank
of England has taken the first steps to stress testing the financial sector for fossil asset
stranding and coal assets in particular (Lerven, 2020). RBI and other relevant financial
authorities can consider similar measures.

Figure 13. Thermal capacity target and actual addition in India from FY 2018
to present
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Source: Central Electricity Authority, 2021.
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Box 10. What about data on finance for coal power and oil and gas?

Basel Ill reporting does not include any disaggregated data on coal power projects.

Oil Change International data on public finance for coal power generation estimated
average annual finance of INR 7,307 crore (USD 1 billion) in India between 2018 to 2020,
based on a review of only 14 institutions. This puts India in the fourth highest position
among G20 countries for public financing of coal, after Japan, China, and Korea (Oil
Change International & Friends of the Earth U.S., 2021). Most recently, the Centre for
Financial Accountability & Climate Trends, (2021) estimates that lending for coal power
grew by 40% from 2018 to INR 8,520 crores (USD 1.1 billion) in 2020. Overall, however,
there has been a dramatic decline in public finance for coal power, which stood at INR
29,246 crore (USD 4.5 billion) in 2017. Basel Il reporting also includes a category called
“petroleum, coal products and nuclear fuels,” but there is no greater disaggregation, and
the reporting category is specifically linked to non-infrastructure petroleum and coal
products. As such, it is difficult to draw meaning from the values reported in this Basel llI
category, so they are not presented in detail.

Since Basel-III disclosures do not include a reporting category on clean energy, we rely on
data from RBI’s Basic Statistical Returns (BSRs) and annual reports of PFIs for estimates.

As shown in Figure 14 and Figure 15, the credit outstanding to clean energy stood at INR
85,139 crores (USD 11.5 billion) for the 15 PFIs studied as of March 2021.The same data
suggests that only 4.3% of outstanding energy-related credit from India’s PSBs is provided to
clean energy, compared to 8.3% among NBFCs, 8.7% among private sector banks and 12.4%
for foreign banks. In a welcome step, after a lag of 7 to 8 years, the SBI, supported by the
World Bank, over the last few years has been training its employees on handling solar project
proposals and has emerged as a leading PSB for renewable energy (Saboo & Srivastava, 2022;
SBI, 2021b). This suggests that there is scope for PSBs to allocate more funds to clean energy
by taking similar measures.

Credit outstanding to clean energy as of March 2021

25%

Public sector banks

INR 85,139
crore

75%

Non-banking
financial companies

Source: BSR, RBI, author’s calculation.
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Figure 15. Credit outstanding to clean energy, as % of total energy-related credit, by
category
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Source: BSR, RBI, author’s calculation.

In addition, some NBFCs provide data on annual loan disbursements to renewable energy.
As shown in Figure 16, this amounted to at least INR 16,422 crore (USD 2.2 billion) in

FY 2021, a decline of 26% from FY 2020. This may reflect the slowdown in deployment
since FY 2020, influenced by factors such as COVID-19 and the solar PV import duty, or
increased competition from banks. It is still far off from the estimated aggregate investment
support required to achieve net-zero: USD 1.4 trillion, at an average of USD 28 billion per
year (Singh & Sidhu, 2021). The reporting also shows just how large a role NBFCs play

in financing renewables: nearly three-fourths as much finance in a single year as the total
outstanding credit to renewables held by all PSBs. This reflects the mission of some NBFCs,
such as IREDA, created to take on large-scale financing of renewable energy projects.

Figure 16. Annual NBFC disbursements to the renewable energy sector in India (INR
crore)
10,000

8,000

6,000

4,000

INR crore

2,000

IREDA PFC REC Ltd.

FY19 M Fy20 B rFy21

Note: The above figures include “renewable energy” disbursements as disclosed by each NBFC.
Source: IREDA, 2019, 2020, 2021; Power Finance Corporation Limited, 2019, 2020, 2021; REC Limited, 2021.
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India is the third largest G20 recipient country for known international public finance for
renewable energy, after France and Brazil (Oil Change International & Friends of the Earth
U.S., 2021). Given the attractiveness of the Indian market for global institutional investors and
ambitious renewable energy targets, there is a clear role for PFIs to leverage greater investments.

As reported recently by IREDA, this may include new tools to deepen the money market, such
as infrastructure development funds, infrastructure investment trusts, alternate investment
funds, bonds and asset-based securitization (IREDA, 2021).

Measures can also be taken at a policy level to help increase the volume of finance available for
clean energy. In a welcome step, the Union Budget for FY 2023 announced using Sovereign
Green Bonds (SGBs) to mobilize resources for green energy transition in public sector
projects (Gol, 2022). The detailed policy document and first issuance are still awaited, but it is
expected that SGBs will be significant in bridging the investment gap for clean energy. In early
2022, the government also announced an INR 1,500 crore (USD 0.2 billion) equity infusion
to IREDA, which it estimates would be sufficient to enable an additional INR 12,000 crore
(USD 1.6 billion) in lending, as well as helping IREDA borrow and provide credit at lower
interest rates (Standing Committee on Energy, 2022).

Globally, financing for energy is at a tipping point. As of the end of 2021, over 180 financial
institutions have announced their divestment from coal mining, coal-fired power plants, or
both. At climate negotiations, 39 countries and financial institutions committed to ending
international public support for unabated fossil fuels (United Nations Framework Convention
on Climate Change, 2021a). While many emerging commitments are focused on international
public finance, domestic financial institutions will soon become the next frontier.

Today, it is very challenging to determine the role that PFIs are playing in promoting clean
energy transition and, at the same time, the level of public risk linked to fossil asset exposure.
On top of existing efforts by the regulator (see Box 11), steps to improve reporting are critical
to enable better decision making about the role of PFIs in plans to transition toward net-

zero. RBI can go further by setting norms for improved transparency and uniformity in PFI
reporting, so that full information on lending for fossil and clean energy is available to all
stakeholders. Such efforts can and should be aligned with ongoing efforts to establish a “green
taxonomy,” defining the types of investments that can be truly considered sustainable.
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Box 11. Regulator’s role in directing finance toward the energy transition

For PSBs in India, 40% of total lending, adjusted net credit, or credit equivalent of off-
balance-sheet exposure—whichever is higher—must be channelled to sectors identified
as “priority sector lending” (PSL), such as agriculture, micro-enterprises, and social
infrastructure.

As of March 31, 2021, the total priority sector advances stood at INR 24 lakh crore (USD
323.2 billion). Since March 2015, the national regulator, RBI, has included renewable
energy in PSL. This includes solar power generators, biomass-based power generators,
windmills, micro-hydro plants, and non-conventional-energy-based lighting and remote
village electrification (RBI, n.d.-b) but currently does not include EVs (Rocky Mountain
Institute India, 2022).

RBI further increased lending limits in September 2020 from INR 15 crore to INR 30 crore
(USD 2 million to 4 million) per project and INR 10 lakh (USD 134,662) per borrower for
individual households. Some industry players have argued that the cap was inadequate
to meet the funding requirements of planned megaprojects, and some of these loans
could instead be structured as direct grants using Jan Dhan accounts to reduce
transaction costs (Jai, 2020).

In other measures to promote clean energy, RBI also updated the PSL guidelines to
include loans for stand-alone solar agricultural pumps, solarization of grid-connected
agricultural pumps and solar power plants on barren or fallow land, or in stilt fashion, on
agriculture land owned by farmers (RBI, n.d.-b) but the uptake has been low. Like other
areas, there is a need for greater data transparency by PSBs on loans disbursed, as more
subcategories get added to the PSL guidelines.

In April 2021, RBI joined as a Member of the Central Banks and Supervisors Network
for Greening the Financial System (NGFS) (Reserve Bank of India, 2021). Launched

in 2017, the NGFS is a group that looks to share best practices and contribute to the
development of environment and climate risk management in the financial sector
while mobilizing mainstream finance to support the transition toward a sustainable
economy. RBI specified that it expects to benefit by learning from and contributing to
global efforts on green finance (Reserve Bank of India, 2021). Recently, RBI has also
set up a Sustainable Finance Group within the Department of Regulation, which will be
spearheading efforts and regulatory initiatives in the areas of sustainable finance and
climate risk.
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5.1 Energy Revenues

For FY 2020, India’s gross tax revenues were 9.9% of GDP (MoF, 2021a). In 2018, the most
recent year for which comparative data was available, India’s tax-to-GDP ratio was among the
lowest in large emerging economies (World Bank, n.d.). Approximately half (5.2%) of revenue
is direct taxes (such as income taxes) and half (4.7%) from indirect taxes (such as excise, GST,
and VAT) (MoF, 2021a). Only around 3% of citizens pay income tax, and this small income tax
base makes India more reliant on indirect taxes, including fuel taxation (Chakravarty, 2020).

Energy is an important source of revenue for both central and state governments. In FY 2020,
total energy-related revenue for the centre, states, and UTs was estimated to be INR 699,565
crore (USD 94.2 billion), 17.5% of all central and state revenue.® The majority was from oil
and gas, at 83% of all energy revenues, with coal and electricity comprising 10% and 6%,
respectively, and renewables less than 1% (Figure 17).

Tax and non-tax revenue by energy type and jurisdiction, FY 2020
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Source: Authors’ calculations. See accompanying spreadsheets for more details.

The share of total central and state revenues attributable to fossil fuels—including fossil-fired
electricity—was 17.1% of India’s total revenue. According to an analysis using 2017 data
(Gerasimchuk et al., 2019), India’s reliance on revenue from fossil fuels was substantially
higher than most large emerging economies: with China at around 4.2% of total revenue, and
Brazil and South Africa both at 6.8%. Only Russia, at 23.6%, earned a larger proportion of
total revenue from fossil fuels.

As illustrated in Figure 18, in FY 2020 the centre was more reliant on fossil fuel revenue than
states and UTs (as a group). Oil, gas, and coal comprised almost 23% of the centre’s revenue
and just over 11% of average state and UT revenue.® Electricity made up just under 2% of
state and UT revenue.

8 As with other historical data in this report, all monetary values for tax revenue have been adjusted and expressed
as real 2021 values. The exact nominal value for each year is also available in the accompanying spreadsheets.

9 Fossil fuel-producing states and UT's will have substantially higher revenue dependency on fossil fuels than average.
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Figure 18. Energy revenues by jurisdiction as a share (%) of total revenues, FY 2020
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Note: Revenues include tax and non-tax income. The state and UT total revenues include the state share
of taxes collected by the centre but not grants from the centre.

Source: Authors’ calculations. See accompanying spreadsheets for more details.

5.1.2 Oil and Gas

Most (88%) of the oil and gas revenues were from consumption taxes on oil. In fact, two fuel
taxes generated almost three-fourths (76%) of all oil and gas energy revenues:

* Central excise duty—INR 223,764 crore (USD 31.5 billion), which made up 40% of
all oil and gas revenues and 67% of total central oil and gas revenues.

» State-level VAT—INR 210,117 crore (USD 28.3 billion), which made up 36% of all
state and U'T oil and gas revenues and 91% of total state and UT oil and gas revenues.

Natural gas revenues are difficult to gauge accurately because the PPAC reports them together
with oil revenues (PPAC, 2021). Natural gas is currently not included under the GST and is
instead subject to various national and state taxes. Nationally, imported LNG and its variants
are subject to a BCD that varies from 2.5% to 5% and exempt from excise duty. Imported
compressed natural gas attracts 5% BCD and 14% countervailing duty (Mehta, 2021).
Domestic gas producers pay central taxes including on excise, sales, and the oil industry
development board cess. In states, VAT is levied on sales between and within states, varying
from 3% in Maharashtra to 25% in Chhattisgarh (Mehta, 2021). Given the fact that sales tax
and VAT are ad valorem, the price of gas affects revenue (see Box 12).
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Figure 19. Central and state oil and gas revenues, FY 2020 (as a % of total)
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Source: Authors’ calculations. See accompanying spreadsheets for more details.

In the next decade, revenues from oil and gas, in particular can be expected to grow
significantly, but to be volatile, due to the impacts of increasing climate ambition. This
suggests the need for planning around how to invest revenues strategically in both energy
transition and social protection (see Box 13).

Box 12. Natural gas pricing

Domestically produced natural gas makes up 46% of total consumption (PPAC, 2020)
and has multiple complex pricing regimes linked to different time periods. For wells
producing gas prior to 2014, gas is priced according to the fiscal terms of the licensing
policy governing the well. India has had multiple licensing policies that used different
pricing mechanisms like cost plus, profit sharing, or open acreage licensing systems. All
of these result in different wellhead prices. Since 2014, the price has been benchmarked
to international prices by a formula that uses four international benchmarks: US Henry
Hub, the UK National Balancing Point, the Russian domestic gas, and the Canadian
Alberta reference price. This formula is adjusted bi-annually. It is expected that pricing
regimes prior to 2014 will converge with this new gas pricing formula. End user prices
also vary with sectors, as imported LNG is pooled with domestic gas to create different
prices in each sector (Mehta, 2021).
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Box 13. Investing fuel tax super profits in clean energy and just transition

Today, fossil energy taxes generate a large share of revenue. But what about the future?
Recent projections suggest that revenues will grow, largely due to anticipated growth

in oil product prices and consumption. According to the World Energy Outlook 2021,
India’s total oil demand will increase from 4.8 million barrels per day (mbd) in 2019 to
6.0-72 mbd in 2030, while average crude prices could shift from USD 64 per barrel to
USD 56-77 per barrel (IEA, 2021b). The range depends upon whether the world and India
continue under current policy settings (the IEA's Stated Policy scenario: STEPS) or adopt
more ambitious climate policies (Sustainable Development Scenario: SDS).

Estimating future revenue is complicated because it involves many factors, but a

simple approach can capture the major trends. Using IEA scenarios for fossil energy
consumption and production as well as oil prices, we assume the same average tax
burden as FY2019-2020 (Figure 20) and find two things. First, revenues are likely to grow
considerably, even in scenarios with accelerated clean energy transition: an additional
INR 30,000 to INR 340,000 crore (USD 4 to 48 billion) by 2030, compared to 2019.
Second, fossil energy is not a reliable source of revenue. For oil in particular, as India
pursues energy independence by 2047 (which implies very low or no oil consumption by
2050), consumption will fall even farther than the SDS scenario, driving lower revenues.

Figure 20. Scenarios for government revenue from fossil fuel products, 2019-2050
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Source: Authors, based on 1ISD tax data and data from (IEA, 2021aq).

The additional slice of fossil tax “super profits” in the coming years should be used
strategically on investment rather than general expenditure. Two priorities stand out.
First, allocate a share for clean energy, which, by accelerating transition, will reduce
external costs, provide consumers with alternatives and itself become a source of
revenue. The most transparent way would be to reinstate the National Clean Energy
and Environment Fund (NCEEF), or an equivalent, focused on 2030, 2047, and net-zero
targets, alongside efforts to improve the performance of earmarking (see Box 14). The
second is to focus a share on socially responsible transition. High fuel taxes are already
a frequent topic of debate, given their impacts on the cost of living. High rates can

be justified—if there are mechanisms to reinvest revenue in social protection and just
transition. At the same time, the centre and states should work together to widen the
tax base and diversify sources of revenue.
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At the central level, the majority of the INR 50,920 crore (USD 6.9 billion) in revenues

from coal production and consumption in FY 2020 was derived from taxes at the point of
consumption, with the GST Compensation Cess alone comprising 52% of total coal revenues
(Figure 21). For state and UT revenues, most of the INR 19,707 crore (USD 2.7 billion)
came from production-based non-tax measures: royalties and District Mineral Foundation
(DMF) contributions (calculated as a percentage of royalties), which comprised 23% of total
coal revenues. It should be noted that only a small number of states have large coal reserves,
and therefore they raise significant revenue from coal.

Figure 21. Central and state coal revenues, FY 2020 (as a % of total)
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Source: Authors’ calculations. See accompanying spreadsheets for more details.
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The revenues from renewable energy quantified in this inventory include central government
GST for grid-scale wind and solar PV projects and safeguard duties for solar PV. Together,
these totalled INR 4,119 crore (USD 0.6 billion) in FY 2020 (Table 3).

Quantified central government revenues from renewable energy, 2019-2020

Tax measure in 2020 INR crore USD million
Safeguard duty 2,082 280
GST on solar 879 118
GST on wind 1157 156
Total 4,119 555

Sources: Author’s calculations. See accompanying spreadsheets for more details. Revenues from BCD
and the cess on imports are not included due to challenges in identifying data.

Electricity revenue includes VAT collected by states and UTs, which totalled INR 42,882
crore (USD 5.8 billion) in FY 2020. When attributed to different energy sources according
to the percentage of electricity generated, coal-powered electricity resulted in VAT income
of INR 31,103 crore (USD 4.2 billion), while solar PV and wind resulted in income of INR
3,398 crore (USD 0.5 billion).

Box 14. Earmarking effectively for clean energy

Successive governments in India have earmarked revenues through the introduction
of special taxes (cesses) (Kotha, 2018). Earmarking means putting aside tax revenues
for a specific purpose, usually as part of a fund, such as the NCEEF, which was
launched in 2010 to collect proceeds from a cess on coal production. Earmarking

of fossil fuel taxes is likely to become more important over the next few decades as
revenue sources will be volatile. Tax rates will likely need to increase to support the
clean energy transition, but at the same time, fossil fuel consumption will eventually
peak and decline in line with India’s commitment to reach net-zero emissions by
2070. Earmarking can ensure that revenues are set aside to manage the social and
environmental impacts of these changes.

The earmarking of energy taxes in India has not worked well in the past: revenues

have been collected but then not spent as intended. This has been partly driven by

the growing contribution of cesses and surcharges toward overall tax revenues of the
central government. Indeed, the contribution of cesses and surcharges to the central
government’s gross tax revenues has nearly doubled to 199% in FY 2021, from 10.4% in
FY 2012 (XV Finance Commission, 2020).
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The coal cess and NCEEF: The NCEEF was originally intended to support clean energy
technology research and innovative projects (PIB, 2011). However, it received criticism
for not disbursing the majority of its funds and for allocating more disbursements to
ministries than to renewable energy projects (Sengupta, 2017). Upon the introduction of
the GST in 2017, the NCEEF was abolished, and the original coal cess was replaced with
a GST Compensation Cess on coal, with the intention of compensating states for losses
arising from the removal of state-level taxes until the end of 2022.

DMF: The DMF was instituted in 2015 with the objective of using royalties from mining
companies for the benefit of mining-affected communities. Only INR 12,414 crore (USD
17 billion) has been spent as of January 2020, which is about 35% of the total amount
accrued (Banerjee, 2020). A study by the Centre for Science and Environment found
that DMF spending has been mainly used for building physical infrastructure, like roads
and bridges, rather than its intended purpose of improving socio-economic outcomes
in mining-affected communities (Shalya, 2020). The centre later allowed states to use
30% of DMF funds for COVID-19 relief efforts (Mishra, 2020).

Recommendations to improve earmarking include:

1. Improving the institutional setup of the fund by inducting a wide range of
stakeholders in its governance, such as civil society groups, local administration,
and the private sector.

2. Narrowing the scope of the fund's usage to a few clearly defined purposes in
guidelines.

3. Formulation of a process document with an overview of the fund’s governance
structure, policies, processes as well as monitoring and evaluation frameworks.

4. Improving public accountability by mandating regular financial and performance
audits.

5. Promoting transparency by sharing performance data on publicly available
websites.

These measures are likely to succeed if they are complemented with structural
changes that reduce the centre’s dependence on cesses, such as by diversifying tax
revenue sources.

5.2 Energy Externalities in India

To better understand the extent to which revenue collection is proportionate to the un-

priced social costs of energy, this section provides a conservative estimate of externalities.

The estimates are at the lower end of likely true costs for two reasons: we do not attempt to
quantify all externalities (such as impacts on land and water, productivity losses and medical
expenses associated with air pollution, and fugitive emissions from oil and gas extraction), and
we use midpoint values or more conservative options from the literature in our calculations.

We are aware that trying to assign a financial value to energy externalities is fraught with
difficulty. We do not intend to imply that human lives can be reduced to a financial value, or
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that the human cost of externalities can be excused if the right tax rate is assigned. Rather, we
believe that revenue collection from energy can and must be contextualized with reference to
externalities and that taking a conservative approach is usually sufficient to draw meaningful
conclusions and least likely to devolve into debates around methodology—bearing in mind
that the true value of externalities could be many times higher. To illustrate uncertainty,

we also provide a higher estimate based on less conservative but equally valid data, while
emphasizing that many negative externalities remain unquantified. Key findings are
summarized below. Appendix D provides an overview of key variables as well as details on the
calculations and sources.

5.2.1.1 Fossil Fuels

The externalities for fossil fuels estimated in this study totalled between INR 1,441,464 crore
(USD 203 billion) and INR 3,543,108 (USD 500 billion) in FY 2020. Below, we provide a
summary of our estimates by energy source, and compare them for reference with a recent
IMF analysis of social costs of energy (Parry et al., 2021), converted into common units.
Further details are provided in Table 4.

Coal

The three quantified externalities for coal combustion—air pollution-related deaths and
disease (in working days lost) and impacts of climate change—were estimated to total INR
744,491 crore (USD 105 billion) using conservative assumptions. This was lower than the
IMF estimate of around INR 1,125,000 crore (USD 160 billion) (Parry et al., 2021). The
main difference was in the estimate of the cost of local air pollution from coal: we estimate
INR 147,634 crore (USD 21 billion) while the IMF estimated INR 483,000 crore (USD
68 billion). The discrepancy is likely due to differences in assumptions used for the value
of a statistical life. We use a highly conservative value derived from an Indian-based study
(Bhattacharya et al., 2007), while the IMF uses a value for India extrapolated from U.S.
data, adjusted according to income differences between countries which tend to be much
higher. Using less-conservative assumptions, our quantified externalities for coal totalled INR
2,222,114 crore (USD 314 billion). See Appendix D for further discussion.

Oil

The quantified externalities for oil included climate change impacts plus several external
costs associated with transport fuels: air pollution, road accidents, road damage, and vehicle
congestion. Road damage, congestion, and traffic accidents are all proportional to the amount
driven, which is related to fuel consumption (Burke & Nishitateno, 2015; Zhang & Burke,
2020). Ideally, all driving (including by EVs) would be taxed per kilometre of travel, with
surcharges for congested areas, weight (road damage), and noise pollution. Until that is
feasible, fuel prices should reflect these costs, and failure to do so creates an externality.

Using conservative assumptions, the total externalities quantified were estimated to be
INR 666,763 crore (USD 94 billion). This is similar to the IMF estimate of INR 702,000
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crore (USD 99 billion). Using less-conservative assumptions, oil externalities totalled INR
1,224,197 crore (USD 173 billion).

Natural Gas

The only externality estimated for gas was the impacts of climate change, which totalled INR
30,211 crore (USD 4 billion) for FY 2020. This was lower than the IMF estimate of the
climate change cost of gas of around INR 42,000 crore (USD 6 billion), partly explained by
their use of a higher carbon price of USD 60 per tonne of CO2 (Parry et al., 2021) compared
to the conservative value of USD 49 per tonne used in this report (see Appendix D). However,
if we use a less-conservative carbon price of USD 157 per tonne of CO,, the climate change
externality for gas totalled INR 96,796 crore (USD 14 billion). See Appendix D for details.

Externalities of fossil fuels in India, FY 2020

Conservative Less conservative
Externalities INR crore  USD million INR crore  USD million
Coal 744,491 105,037 2,222,114 313,508
Mortality 147,634 20,829 312,539 44,095
Morbidity 3,936 555 9809 1,384
Climate change 592921 83,652 1,899,766 268,029
Oil 666,763 90,070 1,224,197 172,716
Mortality 82,452 11,633 151,162 21,327
Morbidity 6,560 926 16,349 2,307
Climate change 217,295 30,657 696,231 98,228
Congestion (2020) 61,556 8,685 61,556 8,685
Traffic accidents 294,877 41,603 294,877 41,603
Road damage 4,021 567 4,021 567
Gas 30,211 4,262 96,796 13,657
Climate change 30,211 4,262 96,796 13,657
Total fossil fuels 1441464 203,369 3,543,108 499,881

Note: The underlying data were collected across a range of years, with 2020 preferences where available.
The estimates are therefore not indexed to a single year, but rather taken as a proxy for FY 2020.

Sources: See Appendix D and accompanying spreadsheets.
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5.2.1.2 Renewable Energy and EVs

For grid-scale solar PV and wind power, externalities were estimated using life cycle
assessment (LCA) approach for GHG emissions and integration costs. Integration costs are
estimated because the variable and unpredictable nature of renewable electricity imposes costs
(primarily for flexible generation and storage) that are not typically reflected in prices paid by
consumers. The estimates drew on capacity additions for India in 2020, but due to a lack of
domestic metrics, international values were used for the costs per unit: integration costs and
life-cycle emissions (see Appendix D). The total conservative cost of these externalities was
estimated to be INR 12,993 crore (USD 1.8 billion), as elaborated in Table 5.

Externalities for EVs were not estimated in this study. Other research has found that external
costs for EVs do not differ significantly from conventional vehicles in terms of road accidents,
road damage, and vehicle congestion (Jochem et al., 2015). However, climate change, noise,
and air pollution externalities for EVs tend to be lower (Jochem et al., 2015). For example,
life-cycle GHG emissions of average medium-size battery EVs registered in 2021 were found
to be lower than comparable gasoline cars by 19%-34% in India (Bieker, 2021).

Box 15. Traffic accidents and congestion

Congestion and traffic accidents are a fossil fuel externality because they create costs
that are not reflected in fuel prices. In the case of congestion, road space is a scarce
resource and, in the absence of pricing, too many drivers will use the road and cause it
to become congested. Congestion reduces productivity and causes wasted fuel. Traffic
accidents impose costs through death, injury, and vehicle damage. None of these costs
are captured in fuel prices, but the severity of impacts (amount of congestion and
number of accidents) is proportional to the amount driven. Vehicle ownership is a fixed
cost and therefore does not influence the decision to drive, but rather running costs will.
Ideally driving (including by EVs) would be taxed per kilometre travelled with surcharges
for congested areas, weight (which affects road damage), and noise pollution. Until
that is implemented, it is reasonable that the key running cost for most vehicles—fuel
prices—reflects these external costs.

Estimating congestion and accident costs is challenging. Congestion requires
knowledge of the marginal cost of driving: the impact of one more vehicle on the road.
For road accidents, part of the cost is considered internal to drivers (such as own-

driver injuries in single-vehicle accidents) and others are external (such as injuries to
pedestrians or cyclists, property and medical costs borne by third parties). For these
reasons, we use the IMF’s estimates for India from Parry et al. (2021). We also use IMF
estimates for road damage, which are based on highway maintenance expenditures. See
Parry et al. (2014) for a detailed description of methodology.
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Externalities of renewable energy in India, FY 2020

Conservative Less conservative

Externalities INR crore USD miillion INR crore USD miillion
Integrations costs 11,851 1,672 14,403 2,032
LCA GHG emissions 729 103 2,338 330
solar PV

LCA GHG emissions wind 353 50 1131 160
(onshore)

Total 12,933 1,825 17,872 2,521

Sources: See Appendix D and accompanying spreadsheets.

5.3 Comparison of Revenues and Externalities

We estimate that the total conservative externalities for fossil fuels (INR 1,441,464 crore;
USD 203 billion) in FY 2020 were more than double the value of fossil fuel revenues (INR
6,52,564 crore; USD 88 billion). Oil and gas externalities were 20% higher than revenues,
while coal externalities were 11 times revenues. For renewables, externalities were 10% higher
than the current level of revenues.

These externalities are lower-bound estimates given many external costs were not included (and
therefore the totals are likely to underestimate full costs) and conservative values were used.

From a “polluter-pays” perspective, the findings indicate that the external costs of coal are
much higher than the total revenues it contributes to government budgets. Even oil, which
has relatively high taxation rates for transport fuels, contributes significantly less revenue than
a conservative estimate of its externalities. Renewable energy also appears to create fewer
revenue benefits than its external costs, given the expense of grid integration costs (although
this varied with the assumptions about integration costs). However, between fossil fuels and
renewable energy, there is a compelling case for lower renewable energy taxes to encourage

a switch to sources of electricity with much lower externalities. All of this suggests that there

is considerable room to bring the price of fossil energy more in line with its costs, to help
stimulate the transition to clean energy in an efficient way. As the government elaborates more
detailed policy frameworks on net-zero, we recommend that it explicitly articulate the role that
taxation can play in carbon pricing and how revenues can be strategically invested in clean
energy and social protection tools, to manage impacts on the cost of living.
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Figure 22. Comparison of revenues and externalities by energy sources, FY 2020 (INR
crore)
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Notes: 1. Revenues include central, state, and UT revenues. 2. Externalities were calculated using India-
specific sources where possible. Estimates for congestion, traffic accidents, and road damage are
taken directly from Parry et al. (2021). The “less-conservative estimate” was calculated using higher
values from the literature for the social cost of carbon, value of a statistical life, number of deaths
caused by air pollution, median rather than minimum wage for working days lost, and integration costs
for renewables. It is considered less conservative and not an upper bound due to the large number of
externalities that were not assessed, as summarized in the diagram.

Sources: See Appendix D and accompanying spreadsheets for more details.
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Based on the findings of this report, we recommend that India should undertake the following

next steps to enable a clean energy transition:

1. Align support with 2030 targets and net-zero

Continue to phase out support for fossil fuels in a socially responsible way.

Introduce new support as needed to meet clean energy targets and ensure a just
transition.

Establish a body to coordinate actions across support, taxation, and pricing for
energy, with relevant ministries, departments, and expert agencies to bring policy
coherence (Singh, 2022a).

2. Shift subsidies

a.

Establish a National Electricity Council as a platform on power sector issues
and mandate it to lead dialogue between centre and states on electricity subsidy
reform, including targeting subsidies to low-income consumers and swapping
subsidies for sustainable agriculture practices (Agarwal, 2020).

Ensure that any subsidies for LPG are targeted and combined with support to
incubate non-fossil cooking technologies.

Develop a strategy and timeline to reform coal subsidies responsibly—for
example, shifting subsidies away from the input (coal) and toward the service
(affordable electricity).

Identify how much support is required to achieve clean energy targets,
particularly for new and emerging technologies—and provide it.

3. Diversify PSUs

a.

Ministries should mandate energy PSUs to diversify into clean energy and adjust
CSR rules to explicitly encourage support for sustainability and just transition.

PSUs should ramp up investment in clean energy while establishing net-zero
roadmaps for phasing down fossil fuels.

4. Shift public finance

a.

Ministries should increase clean energy sector lending targets in line with stated
policy targets.

PFIs in India should seek to swiftly end new primary public finance for coal
thermal power or mining, other than decommissioning and just transition, to
minimize already-high levels of exposure to fossil assets. PFIs should further set
out a vision and roadmap on how to phase out public finance for fossil fuels and
manage possible stranded assets.
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5. Use taxation strategically

a.

High fossil fuel tax revenue during a period of increasing prices should be set
aside for: 1) improved social protection and public services to reduce living
costs; and ii) public support for clean energy, including just transition, to reduce
volatility and improve security in the medium term.

As the government elaborates more detailed policy frameworks on net-zero,
it should explicitly articulate what role taxation plays in creating accurate and
consistent carbon pricing and the social protection that is needed to redirect
revenues to the poor and vulnerable.

6. Improve transparency

a.

Ministries, departments, and central banks should create clear “sectoral
categories” for fossil fuel and clean energy for reporting by institutions under
them to demarcate the use of different energy fuel types across the economy.

PSUs and PFIs should improve reporting on support for energy to enable better
joined-up decision making.
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This report’s approach to subsidy identification and quantification follows the methodology
described in Garg et al. (2020)—readers are invited to refer to that publication for full
details. Only a few key changes have taken place since our methodology was established. Our
definition of subsidy continues to be based on Article 1 of the Agreement on Subsidies and
Countervailing Measures of the WTO, (1994), given its comprehensiveness and widespread
agreement (all WTO members). In addition to classifying subsidies by key WTO subsidy
categories, beneficiaries and simulated activities, the data spreadsheets [link] underlying this
study now also classify subsidies according to the formal guidelines for measuring fossil fuel
subsidies under SDG indicator 12.c.1, to help facilitate reporting (Wooders et al., 2019).

Wherever possible, our subsidy estimates are drawn from official government sources, such
as documentation pertaining to the process of budget drafting and execution, performance
monitoring, reports of state-owned companies, annual reports, and tariff orders of electricity
DISCOMs. In cases where it is not possible to identify an official estimate, various methods
are used to quantify subsidies independently, as outlined in Garg et al., (2020). Since our last
review, by Viswanathan et al. (2021), a limited number of changes have taken place to the
database and quantification, as listed below.

New Subsidies—Added Retrospectively

* RE.16 Bio Power has been added as a sub-component of “Biogas Power (off-grid)
Programme for decentralized power generation applications and thermal application.”
For details on new subsidy schemes, see Appendix B.

Subsidies Methodology Revised—Retrospectively

+ Starting from our current review, instead of relying on industry consultations for
obtaining benchmark rates of solar modules, we have shifted to JMK Research
and Analytics’ periodic India RE update (JMK Research & Analytics, 2021). The
benchmark costs have been revised retrospectively from FY 2019 to FY 2021 and
result in a revision of estimates for the following subsidies:

o RE.20 Accelerated Depreciation (Solar Component).
o RE.25 Lower GST and Custom Duty Solar.
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New subsidies—added retrospectively

Subsidy category

Stimulated activity

Subsidy name

Jurisdiction

Legislation/ endorsing
organization

Policy objective(s) of
subsidy

End recipient(s) of
subsidy

Time period

Direct and indirect transfer of funds and liabilities - Direct
spending (target spending through budget)

Production and consumption

RE.16 Biogas power (off-grid) program for decentralized power
generation applications and thermal applications

Central Government

Ministry of New and Renewable Energy
The objective is to promote off-grid/distributed bio power in the
country.

Producers and consumers

Revised Periodically

Background Power Generation from Biogas has good potential in rural areas,
especially if they are far from the grid. The central government,
through the Ministry of New and Renewable Energy, provides
Central Financial Assistance for off-grid/distributed bio power.
We have been covering the Central Financial Assistance for
Biogas Power (Off-Grid) Generation and Thermal application
Programme. This year, we have added “bio power (off grid)” as an
additional component under RE.16, retroactively.

Amount of subsidy FY FY FY FY FY FY FY FY

conferred 2014 2015 2016 2017 2018 2019 2020 2021

(in INR crore, real 8.3 0.6 354 1070 90.8 499 387 607
2021)

(in USD million, 11 01 4.8 144 12.2 6.7 52 8.2
real 2021)

Information sources https://www.indiabudget.gov.in/

https://mnre.gov.in/
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Appendix C. List of Public Finance

Institutions

Table C1. List of public finance institutions

S.No. Name of financial institution Category

1 Bank of Baroda Public sector bank

2. Bank of India Public sector bank

3. Bank of Maharashtra Public sector bank

4, Canara Bank Public sector bank

5. Central Bank of India Public sector bank

6. Indian Bank Public sector bank

7. Indian Overseas Bank Public sector bank

8. Punjab National Bank Public sector bank

9. Punjab & Sindh Bank Public sector bank

10. State Bank of India Public sector bank

11 UCO Bank Public sector bank

12. Union Bank of India Public sector bank

13. Indian Renewable Energy Development Non-banking financial company

Agency Limited

14. Power Finance Corporation Non-banking financial company
15. REC Limited Non-banking financial company
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Externalities

Climate change and cost of carbon: Climate change externalities were estimated from
total GHG emissions by each energy source. For fossil fuels, this included only emissions
associated with fuel combustion. For renewables, we used life-cycle emissions (the carbon
released during the sourcing and construction of capital equipment, installation, operation,
and disposal). Fossil fuel climate change externality estimates are conservative because we do
not include life-cycle emissions.

Ricke et al. (2018) estimate a social cost of carbon in India of USD 86 per tonne of CO,
equivalent (CO,e) with a confidence interval of USD 49-157/tCO,e. To maintain a
conservative approach, USD 49/tCO,e (INR 3,479) was used, as per Garg et al. (2020). This
is the low end of World Bank (2019) estimates that a price of USD 40-80 per tonne of CO,e
is required globally to meet Paris Agreement targets. It is comparable to the price used by the
IMF for estimating global climate change externalities of USD 60/tCO, (Parry et al., 2021).
Our less-conservative estimates use the upper end of the range (USD 157/tCO,), which
reflects India’s vulnerability to climate change.

Estimates used for climate change

Externality Unit Data Source

Coal

CO, emissions tonnes CO,e (2019) 1,629000,000 @ (IEA, nd.)

Oil

CO, emissions tonnes CO,e (2019) 597000,000 @ (IEA, nd.)

Gas

CO, emissions tonnes CO,e (2019) 83,000,000 | (IEA, nd.)

Solar PV

Solar generation (KWh million) 50,131 (CEA, 2020aq)

LCA emissions - (g/CO,/kwh) 40  (National Renewable
grid-scale PV Energy Laboratory, n.d.)

Onshore wind
Wind generation (KWh million) 64,646 (CEA, 2020q)

LCA emissions — (g/CO,/kwh) 15 (Bhandari et al.,, 2020)
onshore wind
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Externality Unit Data Source
Cost of carbon

Carbon price USD/tCO2e 49 | (Ricke et al.,, 2018)
(conservative)

Carbon price USD/tCO2e 157 @ (Ricke et al,, 2018)
(less-conservative)

Morbidity from air pollution and working days lost (WDL): Morbidity due to air
pollution was measured only in WDL, given the difficulty of estimating medical expenses and
losses in productivity arising from illness. The number of WDL for coal and transport fuels
was estimated from total WDL from all ambient air pollution in India of 1.3 billion in 2020
(Clean Air Fund et al., 2021). The share for coal-fired power was 9% (Cropper et al., 2021)
and the share for transport fuel combustion was 15% (Upadhyay et al., 2018).

We used a conservative value for WDL of INR 321 (USD 4.69), being the minimum wage
for an unskilled agricultural worker (Ministry of Labour and Employment, 2018), as per
Gunatilake et al. (2014) and Garg et al. (2020). The less-conservative estimate uses the
median average wage of INR 800 per day (Singh, 2022b).

Estimates used for morbidity from air pollution

Externality Unit Data Source

Coal

WDL # days 117000,000 @ (Clean Air Fund et al., 2021)
Oil

WDL # days 195,000,000 (Clean Air Fund et al., 2021)
Value of WDL

Value of WDL INR 321 Ministry of Labour and
(conservative) Employment, 2018)

Value of WDL INR 800 | (S.Singh, 2022)

(less-conservative)

Value of a statistical life (VSL): VSL refers to the amount individuals are willing to pay
(WTP) to reduce the risk of death (Kniesner & Viscusi, 2019). It does not attempt to assign
a monetary value to a human life, which would be unethical, as well as impossible to quantify.
There are different methodologies for estimating a VSL. In developed countries, the WTP
method is the preferred method for road accident cost estimation (Kumaresh et al., 2021).
WTP studies (surveys of individuals) gather data that is aggregated to provide a value that a
group of individuals are willing to pay to save one statistical life.
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The VSL used in our estimates is a midpoint value from the literature of USD 150,000 (INR
11,115,750). This was the VSL determined by (Bhattacharya et al., 2007) based on WTP
studies in India and is very similar to the VSL generated for India by the International Road
Assessment Programme (2021) “Rule of Thumb method,” which indicates that VSL is GDP
per capita multiplied by 70 (Kumaresh et al., 2021).

AVSL of USD 150,000 is significantly higher than the VSL used to estimate coal externalities
for coal in Garg et al. (2020) of USD 33,060 (INR 2,449,911), which was based on the
average life insurance value for India (Guttikunda & Jawaharm, 2014). While this low value
has the benefit of being strongly conservative, we consider it underestimates VSL and is not
consistent with other estimates for India, which range from USD 150,000 (Bhattacharya et
al., 2007; Kumaresh et al., 2021) to USD 275,000 (Viscusi & Masterman, 2017).

Estimates used for mortality from air pollution and value of a statistical life

Externality Unit Data Source

Codal

Deaths # deaths 132,500 @ (Guttikunda & Jawahar, 2018)

(conservative)

Deaths # deaths 153,000 | (Guttikunda & Jawahar, 2018)

(less-conservative)

Oil

Deaths # deaths 74,000 (The International Council on Clean
Transportation, 2019)

VSL (conservative) UsSD 150,000 (Bhattacharya et al, 2007)
updated to 2018 in (S. Chakravarty
& Somanathan, 2021)

VSL (less- USD 275,000 @ (Viscusi & Masterman, 2017)

conservative)

Traffic accidents, congestion, and road damage: Estimating congestion and accident costs
is challenging. Congestion requires knowledge of the marginal cost of driving: the impact of
one more vehicle to the road. For road accidents, part of the cost is considered internal to
drivers (such as own-driver injuries in single vehicle accidents) and others are external (such
as injuries to pedestrians or cyclists, property and medical costs borne by third parties). For
these reasons, we use the IMF’s estimates for India from Parry et al. (2021). We also use IMF
estimate for road damage, which are based on highway maintenance expenditures. See Parry
et al. (2014) for a detailed description of methodology.

Grid integration costs: Renewable energy has external costs created by variability in
production (Vivid Economics, 2016). This variability causes challenges for the grid operator,
including the need for short-term balancing and maintaining additional capacity for when
renewables are not producing (profile costs). The presence of these external costs without an
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adequate system to recover them has been one reason why vertically integrated utilities have
historically been reluctant to procure renewable energy (Ueckerdt et al., 2013).

Estimates used for grid integration

Externality Unit Data Source

RE

RE generation (KWh million) 114,777 (CEA, 2020a)

Grid integration costs (INR/KWHh) 099 (Samadi, 2017) supported in
(conservative) (Chakravarty & Somanathan, 2021)
Grid integration costs (INR/KWh) 121 (Heptonstall & Gross, 2020).

(less conservative)
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