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The initial CCTS targets are foundational, signaling the
Importance of proactive decarbonization by industry

Market-based emission reduction scheme

India's Carbon Credit Trading Scheme (CCTS) is a market-based
emission scheme that incentivizes emission reductions and operates
through a two-tiered approach:

A Mandatory compliance mechanisms (which include mandatory
targets for designated sectors)

A A voluntary offset mechanism (which enables emitters to buy credits
to balance their emissions voluntarily)

Designated sectors: Cement, aluminum, chlor-alkali, paper and pulp, iron
and steel, refineries, textiles, petrochemicals, fertilizers

Initial targets are modest but foundational

For the compliance period 2025-2027, the overall greenhouse gas V\_llth mdUSt_rY
emissions intensity (GEI) reduction targets are as follows: emissions tra|I|ng
Science Based

Target Initiatives
(SBTi) and net zero
benchmark
trajectories, CCTS
regulations are likely
to tighten,
underscoring the
need for immediate
decarbonization
action.

Cement: 2% to 6%
Aluminum: 4% to 7%
Chlor-Alkali: 6% to 9%
Paper and pulp: 4% to 9%
Iron and steel: 4% to 6%
Refineries: 2% to 6%
Textiles: 4% to 12%
Petrochemicals: 5%

> > > > > > > >

Initially modest, the financial burden of the CCTS could

escalate sharply, affecting company revenues in the long
run

Due to forthcoming technological advancements, the expenses associated
with decarbonization initiatives are expected to decrease; however, the
carbon prices* required to comply with the CCTS are anticipated to rise
significantly in the near future.

Early compliance is essential

Early decarbonization under the CCTS provides benefits, including
improved energy and operational efficiency, resulting in cost savings,
besides mitigating the risk of escalating penalties.

Cost-intensive initiatives such as carbon capture, green fuels and low-
carbon technological shifts will be necessary to meet stringent CCTS
benchmarks in the future and to achieve net zero goals for companies.

*Carbon prices refer to cost of purchasing certificates/carbon credits

Source: EY-Parthenon Analysis
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o)) I CCTS: Accelerating the path to decarbonization

Strategic decarbonization pathways for India’s cement
sector: Carbon capture and energy efficiency measures are
the primary levers for emission reduction and financial
optimization

1 ) Market and capacity 5 ) Regulatory and
dynamics financial implications
A Moderate growth in cement production A Emerging compliance risks
A Cement production in India has grown from A A prominent company faces a potential
337 MMT (million metric ton) in 2019 to emission gap of up to 82% by 2040 when
433 MMT in 2024, with a CAGR of 3.8%. benchmarked against Accelerated

A Despite this, capacity utilization has Decarbonization and SBTi targets.

remained flat at 65%-69%, indicating A Financial exposure to carbon penalties

structural inefficiencies or overcapacity. A Non-alignment with decarbonization
pathways could result in INR314-320
crore under CCTS penalties for the

company by 2030.
Strategic technology and . .
3 ) . ; 9y 4 Future cost of inaction
investment levers
A Decarbonization as a Strategic A Declining cost of abatement

Differentiator A By abating emissions at a cost lower than

A Early adopters of technologies like RE, the carbon price, the cement industry may
CCUS can position themselves as climate realize significant cost savings between
leaders 2032 and 2035, by overcoming the higher

A Cost Mitigation through Energy Efficiency costs tied to carbon prices.

A Carbon prices are expected to become
more expensive, making internal
decarbonization efforts more economically
viable in the long term.

A Energy efficiency remains a cost-saving
lever while supporting emissions reduction
goals

Recommendations

Accelerate transition plans

Companies should align with SBTi or accelerated decarbonization pathways to avoid future liabilities and capitalize
on ESG opportunities.

Invest in key levers

Prioritize carbon capture technologies, which contribute to more than 50% CO2 abatement, and adopt energy
efficiency measures as complementary strategies for emission reduction and financial optimization.

Source: EY-Parthenon Analysis



Strategic decarbonization pathways for India’s aluminum
sector: Renewable energy and carbon capture measures
are the primary levers for achieving more than 70% CO,

abatement

1 )) Market and capacity

dynamics

A Moderate growth in aluminum production

A

India’s primary aluminum production has
seen moderate growth, increasing from 3.6
MMT to 4.2 MMT, reflecting a CAGR of
5.3%.

Exports to the EU have fallen from 30% in
2023 to 17% in 2024, indicating the
effects of carbon pricing under the CBAM.

Investment levers

3 )) Strategic technology and

A Decarbonization as a strategic differentiator

A Early adopters of technologies like RE and

alternate fuels can position themselves as
climate leaders.

Energy efficiency measures like waste
heat recovery, alumina efficiency are cost-
saving measures along with emission
reduction strategies.

Recommendations

5 ) Regulatory and
Financial Implications

A Emerging compliance risks
A An Indian conglomerate would have an

emission differential of 10% by 2030 if
compared with CCTS targets.

A Financial exposure to carbon penalties
A Non-alignment with decarbonization

pathways could resultin ~INR1179-1185
crore under CCTS penalties for the
company by 2030

4 )) Future cost of inaction

A Declining cost of abatement
A By abating emissions at a cost lower than

the carbon price, the aluminum industry
may realize significant cost savings
between 2037 and 2040 by overcoming
the higher costs tied to carbon prices.

Carbon prices are expected to become
more expensive, making internal
decarbonization efforts more economically
viable in the long term.

Invest in key levers

Accelerate transition plans to avoid CBAM and CCTS impact

Compliance with SBTi and accelerated decarbonization are essential, as the financial impact of the CBAM on
India’s aluminum sector is anticipated to be significant.

Prioritize renewable energy and carbon capture technologies as dual strategies for emission reduction, targeting
by ~53% and ~21% in primary aluminum.

Source: EY-Parthenon Analysis
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Strategic decarbonization pathways for India’s chlor-alkali
sector: Renewable energy and energy efficiency measures
are the primary levers for achieving up to 60% CO,

abatement

1 )) Market and capacity

5 ) Regulatory and
dynamics Financial Implications

A Moderate growth in caustic soda production A Emerging compliance risks

A India’s caustic soda production has seen A An Indian chemical manufacturing

moderate growth, increasing from 3.5
MMT to 4.6 MMT, reflecting a CAGR of
6.2% and at a capacity utilization of ~80%.

company would have an emission
differential of 58% by 2030 and 93% by
2040 if compared with accelerated
decarbonization targets.

A The production of chlorine during 2023-24
was 40.87 lakh MMT, compared to 39.63 A Financial exposure to carbon penalties
’ lakh MMT in 2022-23, an increase of 3.1%. A Non-alignment with decarbonization
A Exports of caustic soda reached 465 KT in pathways could result in INR94-100 crore

2023-24, while imports have significantly

under CCTS penalties for the company by

decreased over the years, totaling 221 KT. 2030.

3 )) Strategic technology and

; 4 ) Future cost of inaction
investment levers

A Decarbonization as a strategic differentiator A Declining cost of abatement

A Early adopters of technologies like RE and A By abating emissions at a cost lower than

0] I CCTS: Accelerating the path to decarbonization

carbon capture can position themselves as
climate leaders.

Intervention across digital transformation
and energy efficiency measures like brine
temperature control and MVR has the
potential to reduce emissions and provide
cost benefits.

Recommendations

the carbon price, chlor-alkali sector may
realize significant cost savings between
2030 and 2032 by overcoming the higher
costs tied to carbon prices.

Carbon prices are expected to become
more expensive, making internal
decarbonization efforts more economically
viable in the long term.

Invest in key levers

Accelerate transition plans to avoid CBAM and CCTS impact

Compliance with SBTi and accelerated decarbonization are essential, as the cost of abatement is projected to drop
below the Indian carbon prices in the next five years.

Prioritize RE to abate half of the total emissions. Also, focus on energy efficiency measures to reduce emissions
by a further 15% to18%, resulting in cost savings.

Source: EY-Parthenon Analysis




Strategic decarbonization pathways for India’s paper and
pulp sector: Utilization of biomass for steam production,
along with carbon capture measures, is essential for

emission reduction

1 )) Market and capacity dynamics

A Moderate growth in the paper industry

A India’s paper production has seen
moderate growth, increasing from 18.9
MMT to 23.8 MMT, reflecting a CAGR of
5.8% and utilization of 88%.

A Export of paper, paperboard and newsprint
have increased almost three times.

3 ) Strategic technology and
investment levers

A Decarbonization as a strategic differentiator

A Early adopters of technologies such as RE
and alternate fuels can position
themselves as climate leaders.

A Interventions like pumping optimization,
efficient rotors, heat recovery and turbo
fans are crucial to abate emissions and lead
to cost benefits.

Recommendations

5 ) Regulatory and
financial implications

A Emerging compliance risks

A Diversified Indian conglomerate would have
an emission differential of 66% by 2030
and 96% by 2040 if compared with
accelerated decarbonization targets.

A Financial exposure to carbon penalties

A Non-alignment with decarbonization
pathways could result in ~INR23-29 crore
under CCTS penalties for the company by
2030.

4 )) Future cost of inaction

A Declining cost of abatement

A By abating emissions at a cost lower than
the carbon price, paper and pulp industry
may realize significant cost savings
between 2029 and 2031 by overcoming
the higher costs tied to carbon prices.

A Carbon prices are expected to become
more expensive, making internal
decarbonization efforts more economically
viable in the long term.

Invest in key levers

leverage carbon capture to curb emissions.

Accelerate transition plans to avoid CCTS impact

Compliance with SBTi and accelerated decarbonization are essential, as the cost of abatement is projected to drop
below the Indian carbon prices in next four to five years.

Prioritize usage of biomass for steam production. Further, as the cost of technology reduces, P&P industry can

Source: EY-Parthenon Analysis

CCTS: Accelerating the path to decarbonization

©



=
o

CCTS: Accelerating the path to decarbonization

Strategic decarbonization pathways for India’s iron and
steel sector: Utilization of GH2 in BF, RE, and carbon
capture measures are essential for emission reduction in
BF-BOF steelmaking

1 )) Market and capacity

dynamics

A Tremendous growth in the iron and steel
industry

A

India’s crude steel production has seen
steady growth, increasing from 109 MMT
in FY20 to 144 MMT in FY24, reflecting a
CAGR of 5.72%.

Globally, India is the second-largest
producer of steel and is on the path to
achieving of 300 MMT installed capacity,
with 255 MMT expected by FY31.

Investment Levers

3 )) Strategic Technology and

A Decarbonization as a strategic differentiator

A Early adopters of technologies like RE,

carbon capture, and GH2 injection in BF
can position themselves as climate
leaders.

In the short term, BF-BOF players may
focus on energy efficiency principles like
energy monitoring, variable speed drives,
heat recovery systems etc. to abate
emissions, leading to cost saving.

Recommendations

5 ) Regulatory and
financial implications

A Emerging Compliance Risks
A Diversified Indian conglomerate with would

have an emission differential of 67% by
2030 and 96% by 2040 if compared with
accelerated decarbonization targets.

A Financial exposure to carbon penalties
A Non-alignment with decarbonization

pathways could result in ~INR3,010-3,016
crore under CCTS penalties for the
company by 2030.

4 )) Future Cost of Inaction

A Declining cost of abatement
A By abating emissions at a cost lower than

the carbon price, iron and steel industry
may realize significant cost savings
between 2035 and 2039 by overcoming
the higher costs tied to carbon prices.

Carbon prices are expected to become
more expensive, making internal
decarbonization efforts more economically
viable in the long term.

Invest in key levers

Accelerate transition plans to avoid CBAM and CCTS impact

Compliance with SBTi and accelerated decarbonization are essential, as the financial impact of the CBAM on
India’s iron and steel sector is anticipated to be significant.

Prioritize energy efficiency measures. Further, as the cost of technology reduces, iron and steel industry can
leverage carbon capture to curb emissions .

Source: EY-Parthenon Analysis




Strategic decarbonization pathways for India’s refinery
sector: Electrification, alternate fuels and carbon capture
measures are essential for emission reduction in refineries

1 ) Market and capacity
dynamics

A Considerable growth in the refinery sector

A India’s refinery installed capacity has seen
sharp growth, increasing from 215 MMT in
FY14 to 257 MMT in FY24, reflecting a
growth of 19.5%.

A As of date, India has 23 refineries and is
ranked fourth in terms of installed refining
capacity globally.

3 ) Strategic technology and
investment levers

A Decarbonization as a strategic differentiator

A Early adopters of technologies like carbon
capture and electrification can position
themselves as climate leaders.

A Adapting “in the money” initiatives like
heat recovery, Organic Rankine cycle and
RE integration leads to emission intensity
reduction and cost savings.

Recommendations

> ) Regulatory and financial
implications

A Emerging compliance risks

A Diversified Indian conglomerate would have
an emission differential of 58% by 2030
and 93% by 2040 if compared with
accelerated decarbonization targets.

A Financial exposure to carbon penalties

A Non-alignment with decarbonization
pathways could resultin ~INR272-278
crore under CCTS penalties for the
company by 2030.

4 )) Future cost of inaction

A Declining cost of abatement

A By abating emissions at a cost lower than
the carbon price, Indian refineries may
realize significant cost savings between
2029 and 2033 by overcoming the higher
costs tied to carbon prices.

A Carbon prices are expected to become
more expensive, making internal
decarbonization efforts more economically
viable in the long term.

of the CCTS on India’s refinery sector.

Invest in key levers

carbon capture to curb emissions.

Accelerate transition plans to avoid CCTS impact

Compliance with CCTS targets and adopting accelerated decarbonization is crucial to mitigate the financial impact

Prioritize RE and energy efficiency measures. Further, as the cost of technology reduces, refineries can leverage

Source: EY-Parthenon Analysis
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Strategic decarbonization pathways for India’s textiles

sector: Adoption of renewable power and biomass usage
are the most crucial levers for emissions reduction in the
textiles industry

1 )) Market and capacity

dynamics

A Sharp growth in the textile sector

A

India currently has more than 3,400 textile
mills installed, with domestic textile and
apparel production valued around US$176
billion

The market for Indian textiles and apparel
is projected to grow at a 10% CAGR to
reach US$350 billion by 2030

Investment Levers

3 )) Strategic Technology and

A Decarbonization as a Strategic
Differentiator

A

A

RE adaption is a cost saving measure in
the textile industry

Alternate fuels like biomass usage in CPP
is also a cost saving initiative leading to
emissions reduction

Recommendations

> )) Regulatory and Financial

Implications

A Emerging compliance risks
A Diversified Indian conglomerate would have

an emission differential of 67% by 2030
and 96% by 2040 if compared with
accelerated decarbonization targets

A Financial exposure to carbon penalties
A Non-alignment with decarbonization

pathways could result in ~INR53-59 crore
under CCTS penalties for the company by
2030.

4 )) Future Cost of Inaction

A Declining cost of abatement
A By abating emissions at a cost lower than

the carbon price, textile industry may
realize significant cost savings by
overcoming the higher costs tied to carbon
prices

Carbon prices are expected to become
more expensive, making internal
decarbonization efforts more economically
viable in the long term

Accelerate transition plans to avoid CCTS impact

Invest in key levers

Compliance with SBTi and accelerated decarbonization are essential, as the financial impact of the CCTS on India’s
textiles sector is anticipated to be significant.

Prioritize RE and biomass usage. Further, as the cost of technology reduces, textile industries can leverage BESS
to curb emissions.

Source: EY-Parthenon Analysis




Strategic decarbonization pathways for India’s
petrochemical sector: RE adoption and carbon capture
measures are essential for achieving meaningful emission
reduction

1 )) Market and capacity

dynamics

A Tremendous growth prospects

A

India’s petrochemical production capacity
is projected to increase from 29.6 MMTPA
in 2024 to 46 MMTPA by 2030, reflecting
a 55.4% growth.

India ranks sixth globally in chemical and
petrochemical production.

investment levers

3 )) Strategic technology and

A Decarbonization as a Strategic
Differentiator

A

Early adopters of technologies like
alternate fuels, carbon capture can
position themselves as climate leaders

Energy efficiency and RE integration are
the low hanging fruits serving dual
benefits: emissions reduction and cost
savings

Recommendations

5 ) Regulatory and
financial implications

A Emerging compliance risks
A Diversified Indian would have an emission

differential of 58% by 2030 and 93% by
2040 if compared with accelerated
decarbonization targets.

A Financial exposure to carbon penalties
A Non-alignment with decarbonization

pathways could resultin ~INR107-113
crore under CCTS penalties for the
company by 2030.

4 » Future cost of inaction

A Declining cost of abatement
A By abating emissions at a cost lower than

the carbon price, petrochemicals may
realize significant cost savings between
2034 and 2039 by overcoming the higher
costs tied to carbon prices.

Carbon prices are expected to become
more expensive, making internal
decarbonization efforts more economically
viable in the long term.

Accelerate transition plans to avoid CCTS impact

a Invest in Key Levers

Prioritize RE and energy efficiency measures. Further, as the cost of technology reduces, leverage carbon capture
and green H2 to curb emissions.

Compliance with CCTS targets and adopting accelerated decarbonization is crucial to mitigate the financial impact
of the CCTS on India’s petrochemical sector.

Source: EY-Parthenon Analysis
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Carbon
markets

India’s Carbon Credit Trading Scheme established in April 2025, operates with a dual approach,
combining the mandatory emission reduction targets with Voluntary carbon mechanism




Carbon markets overview

Reduction/avoidance
Removals f/\ ‘t /_‘D Low
&:MA\ 0—0 HH emitting
participants

Project owners or sellers of credits
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on business .
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A ST G --  Voluntary carbon market -- Compliance carbon . __ acf:)elerate
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negative action A Sustainable

< . development

A Reputational benefits

benefits
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&9 q ™ High emitting
? H HHE E& participants

What are carbon markets?

Carbon markets are carbon pricing mechanisms that enable governments and non-state actors to trade greenhouse
gas emission credits. The aim is to achieve climate targets and implement climate actions cost-effectively.

Why are they important?

Developing countries need up to US$6 trillion to meet climate goals. Current funding is vastly inadequate, with the
IPCC report suggesting levels that are three to six times lower than needed by 2030.

Carbon markets are seen as a potential solution to finance climate action and incentivize governments and private
entities to reduce their emissions.

What are various types of carbon markets?

Compliance markets are created as a result of any national, regional and/or international policy or regulatory
requirement.

A E.g., an emission trading system that uses "cap-and-trade" where businesses or countries get emission
allowances and are required to buy additional credits if they exceed their caps.

Voluntary markets refer to the issuance, buying and selling of carbon credits on a voluntary basis.

Source: EY-Parthenon Analysis
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Mechanisms of carbon markets

The multiple overlaps existing between these markets feed into a variety of credit trading

opportunities

1 0 1 !
! Voluntary mechanisms are managed by i I Compliance mechanisms, such as Emissions i
! independent standards or NGOs and enable i I Trading System (ETS), are typically managed by i
| entities to voluntarily offset their emissions by i | governments. They set a cap on emissions and :

- . . 1 .y . - 1
! purchasing carbon credits from projects that ! I allow entities to trade emission allowances to !
! reduce or remove GHG emissions. ! I meet their targets. !
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Source: EY-Parthenon Analysis



Indian carbon market framework operates with a mix of
compliance and voluntary mechanisms

Compliance mechanisms in

1 )) India which aims to address the

emissions from its energy use
and industrial sectors

A PAT-ESCerts (Perform, Achieve and Trade
Energy Saving Certificates)

A

The PAT-ESCerts mandate designated
energy-intensive industries to improve
energy efficiency.

Companies that exceed their targets are
awarded ESCerts, which they can trade
with other companies.

A RECs (Renewable Energy Certificates)

Offset mechanism to incentivize

5 )) the voluntary actions from

entities (not covered under
compliance) for GHG reduction

A CDM (Clean Development Mechanism)

A

Project developers can invest in projects
that reduce GHG emissions, such as
renewable energy, energy efficiency, or
waste management projects, and in return,
they can earn certified emission reduction
(CER) credits.

CERs can be sold to entities that need to
meet their emission reduction targets.

The CDM has been instrumental in

A RECs help companies meet their renewable channeling investment into sustainable
purchase obligations (RPOs) by allowing development projects in India.
them to purchase RECs if they cannot
source enough RE directly.
Phase | 2022 Phase Il (2023-2025)
PAT Scheme PAT Scheme transition SR Credl‘_c IR
Mechanism
)
Q
-
S
IS,
E 3T . .
s 2S¢ Energy Compliance Market - Energy Compliance Market -
§ 2% Target - TOE/Ton, Trading - EScert; with optional Targets in t CO,e /t and
= 8 & conversion to CCCs trading in CCC
§
(@) <+ —> < >

New projects

RECs / CDM

Non Obligated: Energy and
non-energy sectors

Project based Offset Mechanism
(Carbon Reduction / Removal Projects and conversion of RECs, CDM) - Carbon
Offset unit-1 t CO,

Establishing carbon offset mechanism

The offset mechanism will focus on incentivizing carbon reduction projects from

non obligated: energy / non-energy sectors

Source: EY-Parthenon Analysis
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With the establishment of Carbon Credit Trading Scheme
(CCTS) and regulatory mandates, companies will have the
option to trade carbon reductions against their target GEI

CCTS Compliance Mechanism

‘ Carbon Credit Certificates | o= |
(CCCs) —

<&

Obligated entity A Obligated entity B

Trading
Platform

L
(©)
()
=
©
0
©
(an]

Baseline GEI

Achieved GEI

Target GEI
Target GEI

Sold CCCs - Purchased CCCs
Banked CCCs B renaty
T Revenue A

GEIl: Greenhouse Gas Emissions Intensity, CCC: Carbon Credit Certificates
Source: CCTS Gazette Notification, EY Analysis

Key aspects of CCTS

A The Compliance Mechanism under the Indian Carbon A CCCs will be traded through the exchanges and the
Market (ICM) aims to regulate and reduce greenhouse price of carbon will be dynamically decided as per the
gas (GHG) emissions through a structured framework supply and demand of carbon credits.

involving targets, monitoring, verification, and trading

of carbon credit certificates (CCC) Final Draft

A The initial set of sectors chosen under CCTS scheme

are Aluminium Refinery & petrochemicals
A If an obligated entity’s actual emission intensity is . .

lower than the target, Bureau of Energy Efficiency Chior-Alkali Textiles

(BEE) will issue CCCs equivalent to the difference,

multiplied by the production volume. Cement Iron and steel
A Entities failing to achieve their GEI targets will have to Pulp & Paper AT

purchase corresponding number of CCCs to cover the
excess emissions. Penalties will be applied on failing to
meet compliance obligations.



Evolution of carbon prices and projections across various
geographies and India

Carbon prices: Historical
300 -

250 - @ EU (Index)
—®— UK (Index)
S 200 4 —@— China (Spot)
g —®— South Korea (Spot)
® 150 -
D
100 +
50 +
0 .’:‘>/ ‘ ‘ ‘ ‘
2020 2025 2030 2035 2040 2045 2050
EU carbon prlces PI’OjeCtIOI‘lS
1200 1 —e— |EA —&— Shadow Cost of Carbon
1000 H| —®— S&P Global —@— Refinitiv
800 ~—&— BNEF =& Centre of Climate and Energy
N
o
Q 600
~
o
4 400
200
O T T T T T 1
2025 2030 2035 2040 2045 2050
CAGR
BNEF SCOC Refinitiv
3.69% 5.60% 9.92% 8.65% 8.00% 10.00%

Indian carbon prices: Projections
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