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Report summary

India’s net-zero ambition depends on transforming its most carbon-intensive industries. This paper
focuses on two of the country’s hardest to abate sectors, steel and cement, to examine their
decarbonisation pathways and the emerging transition finance mechanisms. It highlights the
technological levers available, where capital must flow, and how India can accelerate industrial
transformation at scale.

Future-ready steel

India’s steel sector is at a once in a century inflection point where the nation’s nationally determined
contribution (NDC) ambition meets the unprecedented scale of growth needed to fuel its economic rise.
As the country builds out massive new capacity, it faces a strategic choice: lock in a further generation
of carbon-heavy steel or use this moment to propel itself as one of the world’s most competitive, low-
emission steel industries. Bold policy action combined with technological and financial innovation can
fundamentally transform how steel is produced in India.

Cementing the lead

India’s cement sector is transitioning from a position of strength. Building on its hard-won lead as the
world’s most energy-efficient producer, the sector has a unique opportunity to set the global benchmark
for low-carbon cement.” Targeted policy support coupled with technological innovation can ensure India
outperforms global peers and shapes the next era of competitive, low-emission cement.

Catalytic transition finance

Transition finance is the decisive lever India must deploy to transform steel and cement decarbonisation
from incremental progress into system-wide transformation. It is not optional capital but the strategic
instrument that converts credible transition plans into investible opportunities, accelerates technology
uptake, and prevents carbon intensive assets from becoming future environmental and financial risks.
Hardwiring finance to ambitious, Paris-aligned pathways, is the enabler for Indian corporates to redirect
finance at scale and unlock global capital for high-integrity transition deals.
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1. Introduction: charting the transition

The United Nations Framework Convention on Climate Change (UNFCCC) Paris Agreement marked a
global commitment to limit temperature rise to 1.5°C, requiring emissions to halve by 2030 and reach
net zero by 2050. Achieving this goal demands rapid decarbonisation across all sectors, particularly
high emitting and hard-to-abate industries such as steel and cement.

This presents India with a dual challenge: achieving its ambitions to become the world’s third largest
economy by 2032 along with meeting its stated climate commitments. The country’s infrastructure and
industrial expansion will drive massive demand for steel and cement, materials that are foundational yet
carbon-intensive, and which already contribute to over 16% of India’s industrial emissions.? 3 This
challenge is compounded by the circa 40-year lifespan of steel and cement producing assets, creating
long-term path dependencies. Transitioning these sectors requires substantial financing, clear policy
frameworks, and technological innovation but delaying action may carry significant risks. High-emission
assets may become globally uncompetitive as carbon pricing, regulations, and market preferences
change the demand dynamics.

Globally, low- and zero-emission solutions such as hydrogen-based steelmaking, carbon capture, and
bio-based fuels are increasingly being adopted by steel and cement manufacturers. Investing in these
technologies offers India an opportunity to lead on climate action and industrial innovation. Conversely,
inaction risks disorderly transitions, high-emitting assets, and systemic financial stress.

It is estimated that the USD627bn in investment would be required for the steel and cement sectors to
achieve net zero by 2070.4 Transition finance offers a channel to mobilise capital for the decarbonisation
of hard-to-abate sectors such as steel and cement.

As the world’s second-largest steel and cement producer, India must leverage transition finance to
enable technology adoption and ensure a just, sustainable pathway to net zero. Banks and financial
institutions will need to understand the transition risks and opportunity they face to step in to support the
industry in its decarbonisation. This paper explores in depth these two critical and hard-to-abate sectors,
their decarbonisation strategies, and the emerging transition finance landscape.
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2. Steel sector

2.1 Industry overview

2.1.1 Market characteristics

Steel is the most widely used and recycled metal, forming the backbone of economic development
globally. Global crude steel production for 2024 was an estimated 1.89bn tonnes with China having a
dominant 50% share. 5

India stands as the world’s second largest steel producer with a 7.9% market share. Global demand is
primarily led by construction (52%), mechanical (16%), and transportation (12%) sectors.® From 2025-
2027 the global steelmaking capacity is projected to increase by ~165 million tonnes (MT) significantly,
with India and ASEAN projected to account for ~47% of Asia’s steelmaking capacity additions.”

While China’s dominance is expected to weaken by 2050, it will remain the largest producer globally at
30% of world steel capacity with India increasing from 7.9% to 21%.

In fiscal year (FY) 2024, India had 1,091 steelmaking units with a production capacity of 179.5 million
tonnes (MT), producing 144MT of crude steel.® The three resource-abundant eastern states of
Chhattisgarh, Odisha, and Jharkhand produce more than half of India's steel output, followed by the
southern state of Karnataka and western Maharashtra. More than 2.8 million people are employed in
the sector.

Figure 1: Geographical location of steel plants in India

Legend
BF plants {
Coal-based DRI plants
Gas-based DRI plants
o IF plants

0

s

%
Source: Ministry of Steel (MoS), Greening the Steel Sector Report

Steel plants in India can be categorised as integrated steel plants (ISPs) and secondary steel industries
(SSils). ISPs are large, integrated blast furnace—basic oxygen furnace (BF—BOF) plants producing steel
from iron ore end-to-end, whereas SSls are smaller electric arc furnace/induction furnace (EAF/IF) units
that melt scrap or direct reduced iron (DRI), offering greater flexibility and lower emissions. ISPs have
56% of India’s total steel production capacity with SSIs accounting for the balance of 44%. The following
five ISPs account for 50% of steel production, of which AM/NS, Tata Steel, and JSW Steel feature
amongst the top 12 global steel producing companies.
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Table 1: Capacity of steel companies

FY 2024 Capacity (MT

JSW Steel Ltd 28.08
Tata Steel Ltd 20.60
SAIL 20.00
Arcelor Mittal /Nippon Steel (AM/NS) India 9.60
JSPL 9.60
Total 87.88

Source: MoS Greening the Steel Sector Report

The increased demand for steel in India stems from the country's planned growth trajectory as it aims
to become the third largest economy in the world by 2032. Demand for steel is expected to surge by 7-
9% backed by strong infrastructure spending and industrial activity.® As per the National Steel Policy
2017, the total crude steel capacity in India is expected to increase to 300MT by FY 2031.1° This implies
that India will have the maximum steelmaking capacity under development across all countries (around
258MT), surpassing even China.!!

2.1.2 Production process and emissions profile

India's emissions in the steel sector average 10-12% of total CO2 national emissions, which is higher
than the global average of 7-9 %. Most steelmaking emissions originate from the chemical process
involved in the reduction of iron ore and the high reliance on coal in the production process, where
carbon is used in two forms: one as a reducing agent and the other for meeting energy needs during
the production process.

Figure 2: Steel making process
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Source: Climate Bonds Steel Criteria Background Paper

The detailed process involving three stages is explained below: (a) raw material (RM) preparation (b)
iron making and (c) steel making,

a) Raw material preparation
This step involves crushing, screening, and blending iron ore, coke, and fluxes to achieve the precise
chemical and physical properties required for efficient ironmaking. When the raw material used for

steelmaking is iron ore, it is called primary steel and when recycled steel scrap is used as the raw
material, it is called secondary steel.
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b) Iron making

When iron ore is used as the raw material, the first step, called iron making involves the reduction of
iron ore to form iron. This reduction can be done in following two ways:

i Blast furnace (BF): iron ore is converted to hot metal by reducing it with metallurgical coke
(reductant) in the BF. The BF route is the most dominant route for ironmaking globally (~90%)
and in India (~63%).12

ii. Direct reduced iron (DRI): Direct reduction of iron ore to iron is achieved using non-coking
coal, natural gas, syngas or coke oven gas as reductant. India is the largest producer of coal-
based DRI in the world.'3

Figure 3: Global and Indian comparison of iron production by route

Iron production by route - Global (2024) Iron production by route - India (FY2024)
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Source: MoS Greening the Steel Sector Report
c) Steel making

Iron is converted to steel after which it is used to make finished products for various end uses detailed
above. Steel can typically be produced using the following inputs and routes:
i BF-BOF route: is the most dominant route for steelmaking, both globally and in India.'*
The hot metal, which is the input, is converted to crude steel in the basic oxygen furnace (BOF)
by treating it with pure oxygen. At a global level, the BF-BOF route has the highest GHG
emissions due to use of coke as a reductant.
ii. DRI-EAF/IF route: DRI is a high iron, low-residual metallic material for producing high quality
iron and steel products. It is used as an input and converted into steel in an EAF/IF.
iii. Scrap-EAF/IF: scrap steel is used as a feedstock through the EAF or IF route for production of
crude steel, which results in less CO2 emissions intensity. India has a lower share of scrap in
total steel production due to limited availability of scrap.

The average emission intensity of the various steel making processes (globally) is depicted in Figure 4
below.

Figure 4: Average emission intensity of steel making process (global)
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Source: World Steel Association & MoS Greening the Steel Sector Report
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Table 2: Comparison of global and Indian steel industry

Year 2024 FY 2024
Crude steel capacity 2,472MT 179.5MT
Crude steel production 1884MT 144MT
Average emission intensity 1.92 tCo2ltcs 2.54 tCox2ltcs

Source: World Steel Association, OECD & Ministry of Steel, India

Choice of production route and source of fuel are key determinants in the average steel emission
intensity. India relies heavily on coal and has limited scrap, resulting in significantly higher emissions.
At ~2.01 tCo2/tcs, China’s emission intensity in steel is also above the global average because due to
similar factors. The USA and EU leverage a mix of abundant scrap availability and clean energy so have
far lower emissions.

2.2 The steel decarbonisation imperative

2.2.1 Steel sector in transition globally

While the global steel sector is in transition to low carbon there is no single decarbonisation solution. A
combination of technology options is required based on local circumstances, which results in an uneven
transition across countries. While the estimated global transition cost is significant and ranges from
USD3.5tn to USD5.5tn (USD1.2tn in steel production, with the balance in upstream and downstream
value chains) the pace of change has accelerated sharply over recent years. '°

Both sovereigns and corporates are taking steps to reduce the CO2 emissions intensity. For example,
Japan has recently published its Green Transformation (GX strategy) which refers to the transformation
of the entire economic and social system from an economical, societal, and industrial structure
dependent on fossil fuels to ‘structures driven by clean energy’. The aim of the initiative is to drive
economic growth and development alongside emissions mitigation. China and Vietnam have also
developed several initiatives to decarbonise their steel sector (see Box 1 for details). Additionally,
several corporates have long-term projects aiming to cut CO, emissions in steelmaking in line with the
various upcoming technologies and processes underway globally (see Box 2 below).

Box 1: Steel transition in China and Vietnam

China’s Steel Sector'®

China’s twin climate goals of peak emissions by 2030 and carbon neutrality by 2060 require the steel sector
to shift to low-carbon processes. Detailed below are some key policy actions and corporate strategies
driving China’s steel decarbonisation, underscoring the need for well-defined policies and targets to
incentivise decarbonisation.
1. Policy action
o Steel capacity swap: Ministry of Industry and Information Technology (MIIT) 2021 policy
of BF swaps at 1.5:1 and EAF at 1:1 resulted in 9 new BFs (12.5MT) and the replacement
of 18 old BFs (12.53MT), which produced a net reduction in blast furnace capacity of
0.03MT in H1 2025.
o EAF targets: increase EAF share from 10% to 15% by 2025, and 20% by 2030.
o Hydrogen policy: December 2024 guideline to promote low-carbon hydrogen use in
steelmaking.
2. Corporate action:
o Focus on value added products: including stainless steel to enhance profitability and
integrate decarbonisation measures directly into the production process.
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o Downstream demand: BMW and Beijing Benz were among the automakers that signed

a memorandum of understanding (MOU) to procure green steel, thus driving its demand.

3. Finance: December 2023, Hebei province in China became the first subnational to publish

transition finance guidelines specific to the steel sector, which contributed greatly to the
mobilisation of finance (further details in the transition finance section in this paper).

Conclusion: China’s strategy combines policy-driven finance, corporate innovation, and market incentives
to accelerate decarbonisation, yet the challenges of hydrogen cost and scrap availability persist.

Vietnam steel decarbonisation'”
Vietnam was ranked 11th globally in 2024 with 22MT crude steel output, exporting a significant 60% output
~13MT. The EU Carbon Border Adjustment Mechanism (CBAM) threatens the competitiveness of these
steel exports unless Vietnam adopts greener production. Steel accounts for 7—9% of national emissions
and 46% of industrial emissions, making decarbonisation vital for its 2050 carbon-neutrality goal. Steps
adopted by Vietnam’s steel industry to achieve its green transition objectives are given below:
1. Technology upgrades. Investments in emission-reducing technologies, such as EAFs and
energy efficient measures, are underway.
2. Supply chain adjustments. Collaboration with suppliers to procure low-emission raw materials
are gaining prominence.
3. Product diversification. Expanding into specialty steel products and reducing reliance on
traditional exports are helping mitigate exposure to carbon tariffs.

Box 2. Global steel decarbonisation examples

HBIS Group Co. Ltd.: Coke oven gas (COG) based DRI-EAF

HBIS Group Co. Ltd., in China has developed the world’s first industrial-scale DRI plant using COG
zero-reforming technology, leveraging the hydrogen-rich content of coke oven gas to produce iron
without conventional reforming. This approach reduces carbon emissions by 65% compared to BF-
BOF routes. The project includes a CONSTEEL EAF line (which uses a continuous charging process
that allows for more efficient energy use and reduced production costs) and has achieved stable
production of 550,000 tonnes annually, paving the way for low-carbon steelmaking and future
hydrogen-based processes. The initiative has attracted national attention and special funding from
China’s National Development and Reform Commission.

Baotou Iron & Steel Group Co., Ltd.: carbon capture, utilisation, and storage (CCUS)
demonstration

Baotou Iron & Steel in Inner Mongolia launched China’s first full-chain CCUS project within the steel
sector. With a planned capacity of two million tonnes, the project aims to capture and either utilise
or store CO, emissions from steelmaking. Phase |, targeting 500,000 tonnes annually, began
construction in 2022 and is supported by RMB180m financing from Ping An Bank. While CCUS
remains costly, estimated at 10-50% above conventional technology, the project sets a precedent
for large-scale deployment in Asia.

Kobe Steel (Japan) demonstrated feeding hot briquetted iron (HBI) into blast furnaces, lowering
coke use and achieving up to 25% CO, reduction, which is among the highest globally.

To assess the decarbonisation plans and progress of major global steel producers, the International
Energy Agency (IEA) Net Zero Emissions by 2050 Scenario (NZE Scenario) pathway may be used. This
provides a science-based trajectory to achieve net-zero CO, emissions from the global steel sector by
2050, aligned with limiting global warming to 1.5°C, and defines milestones for emissions intensity
reduction, with technology shifts (such as increased scrap-based EAFs, hydrogen-DRI, CCUS, and
declining coal-based BF-BOF production), which enable investors and stakeholders to benchmark the
decarbonisation plans and progress of steel producers against a credible global reference pathway.'®
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Figure 5: IEA-NZE pathway for global steel by 2050
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2.2.2 Indian steel sector transition

India's steel industry is also at a pivotal point in its decarbonisation journey, as capacity is rapidly
expanded to meet the growing demand. The Ministry of Steel (MoS) has targeted a reduction in the
sectoral emission intensity from 2.54 to 2.2tCO2 by 2030 with identified decarbonisation levers, which
are summarised below.'® These provide one corporate initiative as an example for each decarbonisation
measure to illustrate the progress underway across the sector.

Table 3: Decarbonisation levers in steel

Decarbonisation
levers

1 Energy efficiency  India’s BF-BOF and DRI routes consume more energy than global averages,
leaving significant scope for improvement through best available technologies
(BATSs). Nearly all energy efficiency technologies such as coke dry quenching
(CDQ), BF optimisation, heat recovery optimisation systems etc., are
profitable.

Example in action: as part of its strategy to improve energy efficiency at its
old plants, SAIL is replacing its ageing coke ovens and prioritising adoption
of advanced single-chamber (dry) CDQ technology over its conventional
multi-chamber (wet) quenching systems. SAIL has contracted a consortium
from Nippon Steel to set up a unit using the CDQ system with a processing
capacity of 120t/h at its ISCO Asansol steel plant.
2 Renewable RE offers an opportunity to reduce emissions in steelmaking without any
energy (RE) modification of the existing production process. Hence the Ministry of Steel
and corporates are focusing on RE as an important decarbonisation lever.
The current RE penetration in the steel sector is ~7.2% and the MoS has
targeted an increase to 45% by FY 2031.20 This is expected to reduce
emission intensity by ~8% (to 2.35 tCO,/tcs). Corporates have also started
expanding their RE portfolios as a means to decarbonise.

Example in action: Currently, 26% of ArcelorMittal Nippon Steel India
AM/NS India’s energy requirement is met by clean energy. AM/NS has
entered into a strategic partnership with the Greenko Group, a notable player
in the renewable energy sector. The USD600m investment aims to create
green energy generation facilities in Andhra Pradesh with the target of 100%
substitution of the company’s reliance on grid power with renewables by
2030.
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Decarbonisation
levers

3 Material efficiency

4 Green hydrogen

5 CCUS

6 Process transition

Improving beneficiation, palletisation, and scrap use can cut emissions
significantly. Incentives for low-grade ore use, circular economy parks, and
e-marketplaces for scrap are being planned. Production linked incentive
schemes (PLI) for promoting production of speciality steel have also been
announced by the MoS with the two rounds of the scheme so far resulting in
an investment of ~USD2.7bn which generated 13,000 jobs.2' The MoS is
exploring policies and schemes to increase the pellet uptake and scrap
utilisation.

Example in action: Evonith Steel, formerly Lloyds Steel, has a current
capacity of 1.4M tonnes per annum (TPA) hot metal and 1.1MTPA crude
steel, with plans to scale to 3.3MTPA. Evonith has reduced emission intensity
by 37% since FY 2020-21, reaching 2.34 tCO,/tcs in FY 2024-25.

Circularity is central to the decarbonisation strategy. Material efficiency
exceeds 95%, scrap use has tripled, and 557,000 tonnes of waste were
recycled. Innovations such as ferric oxide recovery from pickle liquor and slag
reuse have enabled cumulative avoidance of 760,000 tCO,e, mainly through
blast furnace slag diversion to cement.

Green hydrogen is a future lever for deep decarbonisation, with potential
consumption of 3.5MTPA by 2030. Pilots on hydrogen injection in blast
furnaces and shaft furnaces are planned.

MosS target: demonstrate pilots by 2030.22

Example in action: JSW Energy Limited has started operations at its first
green hydrogen manufacturing plant, which is also the largest in India. Under
a seven-year offtake agreement, JSW Energy will provide 3,800 TPA of green
hydrogen and 30,000 TPA of green oxygen to JSW Steel.23

CCUS is essential for 56% of steel sector emissions that cannot be mitigated
otherwise. Plans include developing CCUS policy, pilot plants, and a
research, development, and demonstration (RD&D) roadmap, focusing on
indigenisation and preferential procurement of CCU products.

MosS target: establish pilots by 2030. >

Example in action: JSW Steel, has entered into a collaboration with mining
major BHP and carbon management technology supplier Carbon Clean to
demonstrate the largest CCUS project in the Indian BF-based steel sector,
with a capacity of 300 tonnes per day (TPD).

India’s DRI sector is coal-heavy, with rotary kilns dominating. Natural gas is
a bridge fuel but faces cost and access barriers. Planning is underway to
increase the proportion of natural gas in shaft furnaces, which is a proven
technology worldwide.

Target: increase natural gas availability and enable shaft furnace
adoption.

Example in action: The Jindal Steel Limited and Jindal Renewables (JSPL)
fully integrated ISP at the Angul plant hosts India’s only steel plant that adopts
a coal gasification-based route for producing syngas-based DRI.

The MoU signed by JRPL to launch India’s largest green hydrogen initiative
by a steelmaker aims to replace fossil fuels in the steelmaking process,
significantly reducing Jindal Steel's scope 1 and 2 emissions and lowering
coal dependency by an estimated 50% over the next two to three years.
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Decarbonisation
levers

7 Biochar Biochar can partially replace coal/coke, reducing emissions by up to 1.19
tCO.,/tcs. Challenges include biomass collection, lack of mechanisation, and
supply chain gaps. R&D support, Public Private Partnerships ( PPPs),
Minimum Support Price (MSP) for biomass, and financing for aggregators are
envisaged.

Target: increase biochar utilisation by 2030.

Example in action: Tata Steel biomass injection

Tata Steel has introduced biochar injection into blast furnaces at its
Jamshedpur plant, marking India’s first large-scale use of biomass in
steelmaking. Starting as a trial in early 2023, the company has replaced
around 30,000 tonnes of fossil fuel, reducing more than 50,000 tonnes of CO,
annually. This initiative demonstrates the potential of renewable fuels in
heavy industry and supports India’s broader goals of integrating bioenergy
into industrial processes.

Indian steel companies have taken multiple steps from the measures listed above in their transition
journey. A comparative table detailing the same for the larger corporates is provided in Table 4.

Table 4: Decarbonisation measures being taken by Indian steel players

Pa{::'\‘;;';;rs Tata Steel JSPL JSW Steel | AMINS India SAIL

Global target:
2050; for India,
Net-zero target 2045 2047 2050 | OMISSIonS 2070
intensity target
stated till 2030

only
Emission
intensity 2.22 2.81 237 2.18 2.55
(tCO.ltcs)
Renewable o o o
energy 1002/c(>)£25E by 1002/E)?F)QOE by 1002/cz)§0E by 100% by 2030 NA
commitments
v Largest green
r;zgir;?veen v Green H; pilot
G announced: commissioned at v Pilot project
) , Vijayanagar — underway —
hyd_rogen x P hase 1 DRI capacity 3,800 X supported by
pilots integration to TPA GOl arant
produce 4,500 9
TPA green
hydrogen
v Biochar v Bi?chgr v India’s first
replacing fossil injection in industrial-scale
P fuelgin MBFs (685 MT; v Compressed =, . yia)
Biochar/  Jamshedpur BF “ ~2,050 t1CO, B'OQ?dS (CC?G) completed at
Biomass (30 KT fossil avoided) (;?Pesrln:triSe fos Durgapur Steel
reduction; 50 KT v Biomass co- natural gas Plant
CO, saved o ; 9
since 2023) firing replacing v Exploring co-
4,768 MT coal injection of
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PolFyas ~ | TataSteel JSPL JSW Steel | AM/NS India SAIL

v Firstin India v CBG biochar with
to use biochar in replacing diesel pulverised coal
ferrochrome at Salem in BFs
production
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Scrap use/ 7 Thailand v 10% liquid underv\_/ay in  global operations limited
EAF operations:  Steel via scrap India J Target: >10% available scrap
100% scrap- scrap mix by N operations
based EAF 2030 (from 5.7%
steelmaking currently)

Source: Company Reports, Ministry of Steel — Greening the Steel Sector in India.
Exploratory technical collaborations, MOUs etc., have been excluded from the above list.

In summary, the decarbonisation options with near- and medium-term impact which are under
implementation are the following:

1. Adoption of green energy. This cost effective and scalable method of decarbonisation is
already a well-accepted alternative (covered in more detail in the section on powering industry
cleanly in the latter half of this paper).

2. Biochar-based production. Replacing fossil fuels with biochar has the twin impact of not just
reducing the carbon footprint but also enhancing energy efficiency. This option may also be
preferred by corporates choosing decarbonisation in the short and medium term.

3. Hydrogen-enhanced blast furnaces (without CCS) and hydrogen-based DRIs. The
adoption of green hydrogen-based technologies, such as hydrogen injection in blast furnaces
and Hydrogen based DRI (H2-DRI-EAF) processes, is emerging as a preferred option and is
expected to increase significantly by 2030. As technological advancements reduce costs and
production scales up, green hydrogen is poised to play a transformative role in decarbonising
India’s iron and steel industry.

Scrap-based EAF. Over the medium to long term, this is expected to gain wider usage, as
availability of scrap improves.

5. Hydrogen based BF with CCUS. Integrated CCUS plants with hydrogen are likely to become
viable over the medium to long term, only when supporting policies, carbon pricing, and
hydrogen infrastructure reach critical mass. This is also reflected in the pilot projects, evidencing
the nascent stage of their adoption as a decarbonisation tool.

While transition to renewables, green hydrogen, biochar/alternate fuels form a larger part of the
decarbonisation plans under implementation, a CEEW study (which took FY 2022 as the baseline)
estimated that adoption of these measures is expected to result in a 34% reduction in emissions
intensity. To abate the remaining emissions, carbon management techniques need to be adopted,
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demonstrating the high dependence on CCUS as a technology to achieve any substantial reduction in
steel sector emissions intensity. Currently, this technology is not financially viable so if steel producers
have to bear the full cost it will substantially increase the cost steel production, rendering Indian
companies uncompetitive globally.?> This underscores the challenges faced by the sector and the urgent
need for policies needed for the sector’'s decarbonisation.

Challenges in decarbonising Indian steel:

1)

Continued use of coal-based BF-BOF. The Indian steel sector's existing capacity is
dominated by coal-based BF-BOF. Of the 258MT in new capacity planned (under construction,
announced), with 69% via coal-based BF-BOF routes, India risks deepening its reliance on high-
emission technologies. Given the 40-year lifespan of steel plants, technology and investment
decisions made this decade could result in a lock-in of ~680MT CO,e of emissions for future
decades and create high emitting assets of USD124-187bn which could derail and delay the
country’s overall net-zero commitment.26

Inefficient existing BF capacities. It is estimated that over 43MTPA of operating BF capacity
is due for relining before 2030. Hence these inefficient units are prime candidates for
replacement with green technologies. Relining costs range from 25-50% of a new BF, and offer
a strategic choice: incur costs that reinvest in carbon-intensive assets or pivot to low-carbon
alternatives such as EAFs powered by renewables.

Coal-based DRI. India is the world’s largest DRI producer, with 80% using coal-based rotary
kilns, often fuelled by high-ash domestic coal, which results in even higher emissions. While
transitioning to gas-based or hydrogen DRI is essential to limit emissions, the technology is still
in the initial stages of development and not yet scalable. Financial viability is limited due to high
initial costs, the geographic hurdle in availability of green hydrogen, and lack of a fully developed
ecosystem.

Unavailability of scrap. As the world’s second-largest scrap importer, India sources scrap
primarily from developed countries including the USA, UK, and EU, many of which are now
restricting exports to prioritise their own decarbonisation goals. As a result, the availability of
scrap for trade globally is expected to tighten significantly by 2030, which with the convergence
of rising domestic demand poses a significant threat.

Commercial viability of low-carbon technology. Many proposed emission-reduction
technologies, such as CCUS and hydrogen injection in blast furnaces, are still at pilot stages
and have not reached commercial viability.

High dependence on coking coal. Achieving fully-green steel through the BF-BOF route is
difficult because coking coal remains an essential reductant in BF.

Importance of just transition. As the sector transitions, 1.1 of the 2.8 million people employed
in the sector will need reskilling.?” Unless adequate steps are taken, this may have a large
impact on the workforce and human capital overall.

Low demand for green steel. The market for Indian steel is price-sensitive and unwilling to
pay the premium associated with green steel, which limits market opportunity and incentives for
corporates to invest in green steel capacity.

The EU Carbon Border Adjustment Mechanism (CBAM). The EU CBAM sets the carbon
price on certain imports to ensure fair competition and prevent carbon leakage. Around a quarter
of Indian steel exports are to the EU. While the impact of CBAM appears to be manageable for
large corporates, which are taking steps to comply, the impact is expected to be felt
disproportionately by the SMEs and MSMEs which are deeply integrated in the value chain of
larger corporates as tier 2 or tier 3 suppliers. India is has approximately 7000-8000 MSME steel
foundries and rolling mills within industrial clusters in West Bengal, Gujarat, Maharashtra, Tamil
Nadu, and Punjab. As the CBAM comes into force and the supply chains evolve, India’s steel
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MSMEs face shrinking market access, and urgently require tailored decarbonisation solutions
given their impact on the ecosystem.28

10) Lack of access to pools of capital. An estimated USD283bn is required to green just the
existing steel plants in India.?® The limited capacity of the domestic financial market, high initial
capital expenditure, high cost of capital, limited financing options for SMEs and MSMEs, and
lower levels of international and domestic green finance in hard-to-abate sectors highlight the
demand and supply side challenges around availability of finance.

2.3 Need for decisive policies for a credible transition

Without decisive policy action and financing, the steel sector cannot align with global climate targets.
Robust policy instruments and supply chain coordination are required to support the steel industry
transition to net zero. These policies apply to different parts of the steel industry value chain: upstream
(low-carbon energy and infrastructure), midstream (low-carbon production processes), and downstream
(increasing demand for low-carbon steel and enhancing its circularity) and can have short-term
disruptions.30 A list of such activities and policy measures for the steel sector, which many countries
have implemented in their efforts to decarbonise the steel sector, is given in Table 5 (refer to China and
Vietnam case studies in Box 1).

Table 5: Policy measures to support steel sector transition

| Upstream | Midstream | Downstream

Increasing demand for low-

Low-carbon energy and Low-carbon production ..
infrastructure processes LT stee_l and e_nhancmg its

circularity

Establish supportive Establish carbon contracts for Implement green public

framework for hydrogen difference procurement

investment (e.g., national

hydrogen policy explained

below)

Plan and finance CO2 Define standards and Strengthen environmental criteria

infrastructure for steel sector criteria for steel and circular economy

industry (e.g., R&D production (e.g., Green Steel  requirements for steel waste

explained below) Taxonomy explained below) treatment (e.g., scrap policy

explained below)

Define low-carbon energy Implement carbon pricing with  Scale up off-take agreements for

standards to favour credible effective framework against green steel (e.g., green

investment (e.q., India’s risk of carbon leakage such procurement policy explained

climate finance taxonomy as CBAM (e.g., CCTS below)

explained below) explained below)

Plan and finance low- Establish a green window for trade

carbon energy and related of zero/near-zero carbon

infrastructure (e.g., PLI and steel

viability gap funding (VGF)

explained below)

In the recent past, the Government of India has announced a series of policies measures to facilitate
decarbonisation, some of which are detailed below.

¢ National Hydrogen Action Plan In January 2023, the Ministry of New and Renewable Energy

launched the National Green Hydrogen Mission, which aims to provide a comprehensive action

plan to promote the production and use of green hydrogen, defined as having a well-to-gate

emission' (i.e., including water treatment, electrolysis, gas purification, drying and compression

™ Well-to-gate emissions refer to the total greenhouse gas (GHG) emissions generated from the point of extracting a resource (well) up to the point where the
product leaves the production facility (gate).
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of hydrogen) of not more than 2 kg CO:equivalent/kg Hz) to help India become a global
manufacturing hub.3

Viability gap funding (VGF). In August 2024, the Ministry of Coal launched a scheme with
financial outlay of USD1bn to provide viability gap funding to promote coal/lignite gasification
projects for both private and public sector enterprises.32

Greening the steel sector. In September 2024, India’s Ministry of Steel published a roadmap
and action plan for greening the nation’s steel sector to support the national goal of a 45%
reduction in emissions from 2005 levels across the economy to 2.2 tCO2 per tonne by 2030.
Green Steel Taxonomy. In December 2024, India published the Green Steel Taxonomy to help
define green steel, foster innovation, and create a market for low-carbon products in India. To
this end, its thresholds for green steel are rated five-star (steel with emission intensity lower
than 1.6 t-COqel/tfs), four-star (steel with emission intensity between 1.6 and 2.0 t-CO-e/tfs), or
three-star (steel with emission intensity between 2.0 and 2.2 t-COze/tfs). While the thresholds
and the 2030 emission intensity target could have been more ambitious, it is a step in the right
direction. As of November 2025, 25 steel units have received green steel certificates.3?
Carbon Credit Trading Scheme (CCTS). The Indian Carbon Market CCTS is India’s market-
based mechanism to accelerate decarbonisation, unify compliance and voluntary markets, and
enable industries to monetise verified emission reductions. Building on the Perform, Achieve,
and Trade (PAT) programme, CCTS introduces tradable carbon credits. Draft notification
specifying the greenhouse gas emission intensity (GEI) targets for obligated entities was issued
in June 2025. This covers plants in sectors including steel (253 plants), aluminium, petroleum
refining, petrochemicals, and textiles.

Production linked incentive (PLI) for speciality steel. In November 2025, the Indian
government launched the third round of the PLI scheme for speciality steel which aims to attract
fresh investments in advanced and emerging categories such as super alloys, cold-rolled grain-
oriented (CRGO) steel, stainless steel long and flat products, titanium alloys, and coated steels;
all of which are essential materials for next-generation industrial and defence applications. The
first two rounds of the scheme have so far led to investment of USD2.7bn and generated 13,000
jobs.34

Scrap policy. The MoS published the Steel Scrap Recycling Policy in 2019, which aimed to
promote a circular economy in the steel sector by increasing the use of high-quality scrap as a
secondary raw material and further the role envisaged in the National Steel Policy (NSP) 2017
which targets a contribution of 35-40% from the EAF/IF route.

Research and Development. The MoS is facilitating the industry driven Steel Research and
Technology Mission of India (SRTMI) in association with public and private sector steel
companies to spearhead research and development activities in the iron and steel industries at
an initial cost of INR200cr (USD30m).

Green procurement policy: The MoS is keen to create demand for green steel in India by
developing the steel sector green public procurement policy framework and is conducting
stakeholder consultations.3%

India’s climate finance taxonomy. As per the draft, the initial focus of India’s climate finance
taxonomy in the hard-to-abate sectors is on the iron and steel, and cement industries, reflecting
the commitment to work on an orderly transition in these critical sectors.36

Supporting the steel sector’s transition rests on four pillars: research and development, finance,
international collaboration, and skills development. Stronger international cooperation on green iron
trade will also be essential. Global partnerships and multilateral platforms will be critical for technology
exchange. Plans include establishing a Global Advisory Council and a national green steel think tank to
share best practice.?”
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3. Cement sector

3.1 Industry overview

3.1.1 Market characteristics

The cement sector is an important pillar of India’s economic growth, providing essential materials for
infrastructure development. China is the largest producer, accounting for 49% of the total cement
production globally followed by India (11%) in 2024 .38

Figure 6. State cement production in India

In FY 2025, India had an installed capacity of
.~ State-wise Cement Production in India 668 MTPA with production capacity of 453
. (Million Tonnes, 2025) MTPA 39 Abundant limestone deposits
' across the country provide strong growth
potential. Given the sensitivity of raw material
transport costs, cement production is
concentrated regionally (as shown In Figure
6). The states of Rajasthan, Tamil Nadu,
Andhra Pradesh, Madhya Pradesh, Guijarat,
and Chhattisgarh and Karnataka are major
cement manufacturing clusters.

Around 98% of capacity lies within the private
sector, which is an oligopolistic market with
the few large companies dominating the
market accounting for 60% of the total Indian
cement capacity in FY 2025 (Table 6).4°

Source: India Data Map

The cement industry is a significant employer in India employing 1 million people.*!

Table 6: capacity of major cement players

FY 2025 capacity (MVTPA)

UltraTech Cement 183.4
Adani (ACC & Ambuija) 100.3
Shree Cement 56.4
Dalmia Cement 49.5
JSW Cement 20.6
Total 410.2

Source: Crisil - Market Review of Indian Cement Sector — July 2025
UltraTech Cement also features in the list of top 10 cement producing companies globally.*?

In India, cement demand is forecast to grow at 6-7% annually in FY 2025 and beyond, supported by
robust infrastructure development programmes including the National Infrastructure Pipeline and
affordable housing schemes such as the Pradhan Mantri Awas Yojana. The country's cement
consumption is projected to exceed 670m tonnes by 2030, reinforcing India’s second position globally.43
To cater to this demand, the Indian cement industry plans to invest around USD14.3bn by 2028,
targeting additional production capacity of approximately 160-170m tonnes, representing a significant
capacity expansion over current levels.** Major Indian cement companies including UltraTech, Ambuja,
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Shree Cement, and Dalmia Bharat collectively contribute over 70% of these new capacities.*? It is further
envisaged that the cement production in India will increase from 334m tonnes in 2019-20 to 1546m
tonnes in 2070 with a CAGR of 3.1% over a 50-year timeframe implying the continuous capacity addition
over the years.46

3.1.2 Production process and emissions profile

According to the IEA, the cement sector is the third largest industrial energy consumer in the world and
the second largest industrial emitter of CO2.4” The cement industry is recognised as a hard-to-abate
sector, contributing around 6% of global CO2 emissions, second only to iron and steel sector
emissions.*® In India, the sector contributes to 6-9% of the country’s total GHG emissions. 4° The total
global CO2 emissions from cement are estimated to be more than 2.4 Giga tonnes (Gt).%°

Cement is manufactured through a standardised process that begins with quarrying limestone and other
raw materials, which are crushed and blended to achieve the desired chemical composition. This
mixture is then heated in a rotary kiln at temperatures around 1,450°C to form clinker, the key
intermediate product. The clinker is cooled, ground with gypsum, and sometimes mixed with
supplementary materials like fly ash or slag to produce the final cement. While the core process is
uniform globally, variations occur in fuel sources and blending materials based on regional availability
and environmental regulations. Figure 7 shows the energy consumption and emissions split in the
manufacturing process.

Figure 7. Cement manufacturing: energy consumption and CO2 emissions split

Raw materials, energy, and resources Clinker and cement manufacturing
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Source: https:/fwww.mckinsey.com/industries/chemicals/our-insights/laying-the-foundation-for-zero-carbon-cement#cement

Source: Climate Bonds Paper on Cementing the global net-zero transition

Emissions mainly occur in the kiln and preheater/precalcinator. These scope 1 emissions are linked to
the current production process and can be broadly separated into combustion and non-combustion
emissions. Figure 8 depicts the sources and percentage of emissions in cement.

a) Scope 1. Non-combustion emissions account for around 60% of the direct emissions in the
production process and result from chemical reactions in the clinker calcination process. These
emissions cannot be reduced by substituting fuels.5’

b) Scope 1. The remaining CO2 emissions are fuel combustion emissions (28-30%). Fossil fuels
(predominantly coal), biomass or alternative fossil and mixed wastes are burned at high
temperatures to make clinker, which is the main constituent of cement.

c) Scope 2. The 10% balance of emissions is generated from electricity consumed.
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Figure 8. Sources and percentage of scope 1 & 2 emissions in cement
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Source: Cement Industry Federation

In contrast to steelmaking, which has multiple distinct routes (BF-BOF vs EAF vs DRI), cement maintains
the same kiln-based process, with only minor variations in raw material mix and fuel. The regional
differences in manufacturing of cement are briefly explained below.

e Raw material substitution. In regions with limited limestone, alternative calcium sources (e.g.,
marl, chalk) or supplementary cementitious materials (SCMs) such as fly ash, slag, or volcanic
ash are used.

e Fuel choices. Energy sources vary significantly: coal in India, petcoke in the Middle East, and
natural gas in North America and Europe. The use of alternative fuels (biomass, waste-derived
fuels) is increasing in Europe.

¢ Blended cement. Some regions favour blended cements (e.g., slag cement in Europe, fly ash
cement in India) due to local availability and environmental regulations.

Table 7: Global and Indian cement industry emission intensity

. | Global average India average

Cement Production (2024) ~4,000MT 453MT
Power intensity per tonne of clinker 3.5 GJ / tonne 3.1 GJ / tonne
Power intensity per tonne of cement 90 Kwh/tonne 80 Kwh/tonne
Carbon Emission Intensity 0.63 tCO,/t 0.56 tCO,/t

Source: Crisil Report®?

Table 7 provides a comparative summary of the emission intensity of the Indian cement industry. In
cement, India’s emission and energy intensity related benchmarks are better than those of global
benchmarks. Clinker is the most CO,-intensive part of cement. U.S.A (fourth largest cement producer
in 2024) 58 cement produces more emissions than cement made in many other countries because it
contains more clinker. The average clinker-to-cement ratio in the U.S. is 0.88, In India and China, the
ratio is between 0.64 and 0.76 due to higher share of blended cement in the production mix.5* A higher
clinker-to-cement ratio increases early strength and heat of hydration but reduces durability, workability,
and chemical resistance, while lower-clinker blended cements typically provide superior long-term
performance through reduced permeability and improved durability.
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3.2 The cement decarbonisation imperative

Decarbonisation of the cement sector is essential for meeting global climate goals and aligning with the
1.5°C pathway considering its status as one of the most carbon intensive sectors globally. To stay on
track, global cement emissions need to reduce by around 25-30% by 2030 and achieve near net-zero
levels by 2050, according to the International Energy Agency and sector roadmaps.

Figure 9: IEA Pathway for net zero in cement by 2050
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In 2021, the global cement and concrete sector, led by the Global Cement and Concrete Association
(GCCA), came together under the Cement Industry 2050 Net Zero Roadmap to commit to producing
net zero concrete by 2050. Figures 11 and 12 present the Net Zero pathway in cement and the

decarbonisation initiatives.

Figure 10: GCCA Net Zero cement pathway - steps & impact
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The net Zero pathway charted by GCCA clearly articulates the 7 initiatives needed for decarbonisation.
Of this, at 36%, CCUS can make the highest impact reducing emissions by 36%.5°

The roadmap also highlights three significant milestones for near term 2030 target:
1. Application of carbon capture technology at industrial scale at 10 plants
2. 20% reduction in CO, per tonne of cement by 2030 from 2020
3. A proportionate 25% reduction in CO, emissions per cubic metre of concrete.
Of this, only the first target of having 10 Industrial Scale CCUS plants is on track to be completed by

203056, Much more progress is needed in meeting the targets for emission reduction in Cement and
Concrete. A few global examples of decarbonisation measures adopted are articulated in Box 3.

Box 3: Cement transition case studies

Brevik CCS project of Heidelberg Materials®’

Heidelberg Materials, one of the world's largest integrated manufacturers of building materials and
solutions with leading market positions in cement, aggregates, and ready-mixed concrete, has
inaugurated the world’s first full-scale carbon capture and storage (CCS) facility in the cement industry
at its Norcem Brevik plant in Norway. This project marks a major milestone in industrial
decarbonisation, as cement is one of the hardest sectors to abate due to process emissions from
limestone calcination. The facility is designed to capture approximately 400,000 tonnes of CO,
annually, which represents about half of the plant’s total emissions. Once captured, the CO, will be
liquefied, transported by ship, and permanently stored in geological formations beneath the North Sea
as part of Norway’s Longship CCS initiative.

The project demonstrates the technical feasibility of CCS in cement production and sets a global
benchmark for similar initiatives. It integrates carbon capture technology into existing cement
operations without disrupting production, showcasing how legacy industrial assets can transition
toward low-carbon pathways. Heidelberg Materials views this as a critical step toward achieving its
Net Zero by 2050 commitment and aligning with the EU’s climate targets.

The financing model reflects a blended approach, combining substantial public funding from the
Norwegian government with private sector investment to de-risk the project and accelerate
deployment. This partnership underscores the importance of collaborative frameworks in scaling up
CCS technologies for hard-to-abate sectors. By reducing emissions by 50% at the Brevik plant, the
project not only advances Heidelberg’s sustainability goals but also provides a replicable model for
other cement producers globally.

JCA — advocating for financial support for industry specific costs in CCS

In Japan, a government expert committee is working to establish support measures to accelerate
CCS projects. Japan Cement Association (JCA) has argued in this committee that government
support is needed for measures specific to the cement industry in addition to CAPEX and OPEX. 58

It is decided that costs related to each project could be eligible for support. This has made it easier to
enter the CCS business, and it can be said that JCA's efforts have promoted decarbonisation in the
cement industry

The progamme will support all elements necessary to launch a value chain, focusing on the costs

associated with capture, transportation, and storage for each project. Specifically, the programme will
focus on 3 — (1+2)
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(1) Separation and capture costs (CAPEX and OPEX related to separation and capture of CO2)

(2) Transport and storage fees (CAPEX and OPEX related to transport and storage) per tonne
of COy,)

(3) The reference price (carbon price) - Each fiscal year, the carbon price under the previous
year's carbon pricing system will be referenced.

Figure 11: JCA - financial support for CCS
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Indian Cement decarbonisation

India's cement sector alone accounted for approximately 246 m tonnes of CO, emissions in 2023, with
emissions expected to rise sharply due to soaring demand from infrastructure and housing growth. %°
With capital expenditures estimated at USD334bn over the coming decades, the sector faces a critical
period, to decarbonize.®® While the Indian cement plants in India are more efficient than global ones,
the scaling up of capacities still poses significant risks to the global carbon budget.

While there is no official sector transition pathway for cement yet for India, GCCA India in collaboration
with TERI has prepared a sectoral roadmap for decarbonisation of cement sector. The roadmap has set
the Net Zero target for cement industry in India for 2070 which aligns with the Government of India’s
Net Zero targets. It focuses on the adoption of low-carbon fuels like biomass and waste derived fuels to
decrease the fossil fuel dependency. Maximised use of Supplementary Cementitious Material SCMs in
blended cement production by the industry, clinker energy efficiency, CCUS are some of the other
decarbonisation levers which have been laid down in the roadmap. Interim targets for 2047 have been
set up. Scaling up of these initiatives and policy incentives are the key to decarbonisation of cement
sector post 2047.5" Table 8 lists down the decarbonisation levers for transition of India’s cement industry.
Table 9 summarises the decarbonisation initiatives undertaken by the large cement companies in India
and Box 4 showcases a case study of how Indian corporates continue to lead the sectors
decarbonisation efforts by exploring innovative technologies.
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Table 8: Decarbonisation levers in cement industry

1.

Clinker Efficiency Though 99% of installed capacity in India uses energy efficient dry kiln
process having average Specific Energy Consumption (SEC-thermal)
around 731 kcal per kg clinker (2020-21), best globally, there is still
possibility for future reduction. This can be achieved through increased use
of biomass and adoption of green fuels and technologies.

Target: Reduction of SEC-thermal to about 705 kcal per kg clinker by 2070
(3.6% reduction from 2020 level).

Example in action: UltraTech Cement has achieved clinker specific
energy consumption of 726 kcal/kg in the FY2025. This has been achieved
by the increased use of wastage materials through incorporation of fly ash
and red mud in the clinker production. In FY 2025, 6,69,301 tonnes of red
mud was used as alternative raw materials in clinker production, enhancing
resource efficiency and supporting sustainable manufacturing. 2

2. Alternative Fuels Currently, coal and petcoke contribute around 95% of thermal energy
consumption. Use of alternative fuels like biomass, municipal waste, plastic
waste could provide a low-carbon reduction for the sector. It would be
important to strengthen the supply chain for consistent availability,
accessibility and quality of the alternate fuels.

Target: Share of low carbon fuel-mix envisaged to be green
hydrogen/green electricity (50%) and alternative fuels (biomass (15%) and
fossil fuel waste origin (35%)) by 2070.

Example in action: JSW Cement's AFR (Alternative Fuels and Raw
Materials) initiatives intend to minimise reliance on fossil fuels and lower
carbon emissions by co-processing waste into its cement kilns. In FY 2024-
25, JSW Cement co-processed about 168,000T which includes 1,57,000
tonnes of RDF at its Nandyal and Shiva plant locations. This intervention
resulted in achieving a Thermal Substitution Rate (TSR) of 16.5%,
representing a significant rise from 7% in FY24. Using AFR led to a CO,
emissions avoidance by over 1,20,000 tonnes, lowering the company's
Scope 1 net CO, intensity to 230kg/ tonne of cementitious material from

241kg/ tonne. This is significantly lower than national and global averages.
63

3. Supplementary Currently, India produces about 73% of blended cement (2021). Enhanced
Cementitious use of SCMs will help in reducing clinker factor which would further reduce
Materials (SCMs) the thermal energy requirements.

Target: Share of PPC to decline substantially from present 64% level,
increased share of composite cement, share of PSC to reduce marginally
from present 7% level, share of L3C cement (lower clinker factor) to
increase substantially and use of PLC in 2070.

Example in action: JSW Cement has adopted clinker substitution through
the use of slag, a byproduct of pig iron production, as part of its
decarbonisation strategy. It is interesting to note that JSW Cement’s USP
as a low carbon cement producer emanates due to its historical usage of
slag, a by-product from the steel making at JSW Steel. %

4. Electricity India’s cement industry has lower than the global average of SEC-electrical
Decarbonisation at 73 kWh per tonne of cement (2020-21), but it can be further improved

using additional energy efficiency measures like vertical roller mills and

high-pressure grinding rolls. Further maximizing the Waste to Recovery
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(WHR) potential from current 50% will help achieve the Net Zero targets.
Also, as the power sector will decarbonise, cement sector will also see

significant reduction in emissions.

Targets: SEC-electrical at 65 kWh per tonne of cement by 2070.

Example in action: UltraTech has operationalised a 7.5MW behind-the
meter renewable energy project in Gujarat. First of a kind in India, it
integrates solar and wind energy alongside battery storage, co-located on
site, to provide uninterrupted energy. Installed as a behind-the-meter

system, the project marks the country’s first in

power

consumption and showcases what advanced system integration can
achieve in terms of emissions reduction and energy cost optimisation at
scale. The project, which has been executed with the objective of providing
uninterrupted clean energy, represents a new benchmark in India’s clean
energy transition, demonstrating the power of customer led design and
integrated system engineering. UltraTech is leveraging green energy as a
key enabler for the decarbonisation of its operations, in line with its 2050
Net Zero goal. In FY25, UltraTech became one of the first companies in
the industrial category in India to commission 1GW of renewable energy
(RE) capacity for captive use and aims to increase the share of green
energy in its total power mix to 85% by 2030. As part of its RE100
commitment, UltraTech aims to meet 100% of its electricity requirement

through renewables sources by 2050%

5. New Binders Use of new binders like geopolymers, Reactive Belite-Rich Portland
cement, alkali activated binders will help in decarbonising the sector.
Though some of these are still in development stages, continued
innovations and extensive research will help in realizing the actual potential

of these binders.

6. Carbon Capture, CCUS is a key technology that can help in effective decarbonisation of
Utilization and cement sector. Still in its nascent stage of development globally, it is
Storage (CCUS) required that continued research and development and financial support is

provided by agencies to support the infrastructure development for
appropriate storage and transport. India has also committed to create
additional carbon sink of 2.5 to 3 billion tonnes CO2 equivalent through

additional forests and tree cover by 2030.

Example in action: Dalmia Cement has set an ambitious target to become
carbon negative by 2040, supported by a multi-pronged approach that
includes renewable energy expansion, alternative fuel use, and carbon
capture. The company has invested in India’s first large-scale CCUS pilot
(500,000 t/year) in partnership with ADB, signaling its intent to tackle

process emissions head-on. %8

7. Recarbonization Recarbonization studies considering uptake of CO2 by concrete would help
in calculating the recarbonization potential of India. Government’s support

and key stakeholders’ involvement is essential for the studies.

Example in action: JSW Cement: In conjunction with Indian Institute of
Technology (IIT) Kanpur, is working on mineralisation, converting CO, to
stable carbonates using steel slag. The second testbed/project, developed
with Council of Scientific and Industrial Research —Indian Institute of
Petroleum (CSIR — IIP), IIT Tirupati, and Indian Institute of Science (l1Sc),
utilises vacuum swing adsorption to absorb CO, from kiln gases and
incorporate it into construction materials. These technologies not only cut
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8. Cement Use

Efficiency

emissions, but they also promote circular economy concepts by valorising
industrial byproducts®”

Shift from bagged to bulk/readymix, increased use of plasticizer and
improved grading curves would help gain cement use efficiency in
construction.

Target: About 18% improvement by 2047 and 30.2% improvement in
cement use efficiency by 2070

Example in action: Ambuja Cement operates advanced RMC units in
Mumbai, NCR, Gujarat, Karnataka. The focus is durability-focused mixes,
low-clinker, high-SCM concrete, pumpable high-slump mixes for high-

rises®®

Source: GCCA Report and Company Reports

Table 9: Decarbonisation measures by cement companies

Ambuja
Cements*

Particulars

Net Zero Target

FY2025 Gross

Scope 1 emission

intensity
(kg/tonnes of
cementitious
material)

Thermal

Substitution Rate

Clinker Factor
(FY2025)

Green Energy

CCUS &
Innovation

Source: Company Reports

UltraTech Dalmia Bharat Shree JSW
Cement ACC Cement* Cement Cement Cement
2050 2050 Carbon 2050 Net Zero
Negative by Concrete
2040 by 2050
595 442 456 537 240
484
Current: 5.7% Current: 7% Current: 17% Current: 14%  Current: 7-
2027: ~15% 2030: 23% 2030: ~30% 2030: ~35% 10%
Current: 10.5% 2030:
2030: 28% ~30%
67.9% 66.8% 59.7% Not specified Not
58.2% specified
2030: 85% 2028: 60% green ~ 2030: minimum 2050: 100% 2030: 60%
green energy power share 60% RE RE green
by 2030 power
Pilot ZeroCAL Exploring to India’s first CDM projects 2CCU
tech with conduct pre- CCUS pilot registered pilot
UCLA feasibility (500,000 t/yr) proposals
studies & pilots with ADB approved
by DST

*Adani Group has acquired Orient Cement and as part of its exercise to consolidate the cement capacities and streamline
sustainability practices, in December 2025, it has proposed to amalgamate ACC Cement, Orient Cement into Ambuja Cement
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Box 4: Indian Cement company case study

Adani Cement : A global first - Industrial scale deployment of RDH technology (Technology
Partner — Coolbrook) ¢°

Adani Cement has pioneered the industrial-scale deployment of Rotary Dynamic Heater (RDH)
technology in partnership with Coolbrook, marking a global first in decarbonizing the calcination
phase-the most fossil fuel-intensive stage of cement production. Installed at the Boyareddypalli
plant in Andhra Pradesh, the RDH system delivers clean, electrified heat powered entirely by
Adani’s renewable energy portfolio. This innovation is expected to cut 60,000 tonnes of CO,
annually, with potential for a tenfold increase as the technology scales.

The RDH system also enhances the use of alternative fuels by providing hot gases at around
1,000°C, reducing reliance on coal and petcoke. Adani Cement plans to launch at least five
additional RDH projects within two years, aligning with its broader sustainability goals: achieving
net-zero emissions by 2050, increasing alternative fuel usage to 30%, and raising green power
share to 60% by FY28.

Some of the decarbonisation challenges being faced by the Indian cement sector are:

a) In India, installed cement capacity stood at approximately 668 million tonnes in FY 2025, with
additional capacity expansions underway aiming to reach about 850-860 million tonnes in the
near future. Cement plants typically have a lifespan of 30-40 years, meaning that new capacity
added using same coal fired kilns will create carbon lock-ins.

b) A major constraint in decarbonisation is the limited scalability of clinker substitution, despite it
being one of the most effective near-term solutions. The availability of traditional substitutes
such as fly ash and slag is expected to decline in the long term due to the phase-down of coal
and blast furnace-based steel production. In addition, strict composition-based regulatory
standards limit the adoption of alternative materials, creating barriers to innovation and wider
uptake of low-carbon cement. 70

¢) Advanced decarbonisation technologies such as CCUS face significant economic, technical,
and institutional challenges. These include high capital costs, uncertainty around returns, lack
of large-scale demonstration projects, and absence of supporting infrastructure like transport
and storage networks. The need for regulatory clarity and long development timelines (5-10
years) further slows adoption, making CCUS deployment complex despite its critical role in
achieving deep emission reductions. 7!

d) The adoption of alternative fuels such as RDF is constrained by multiple supply chain and
operational challenges. Issues such as low calorific value, high moisture content, and
contamination reduce efficiency, while inconsistent supply due to weak waste management
systems and short-term contracts creates reliability concerns. Additionally, high infrastructure
and logistics costs make scaling these solutions difficult without policy and financial support. 72

Near-term action is paramount given the long asset lifespans and high capital intensity involved.
Investments this decade will shape the future technology composition of the cement fleet globally and
in India. Without this, the sector’'s cumulative emissions could exceed several gigatons through 2050,
jeopardizing India’s and global climate commitments.
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3.3 Policies to ensure a credible transition

Decarbonisation of the cement sector, a hard-to-abate industry, requires comprehensive policy
frameworks and multi-stakeholder coordination across the value chain. Effective policies must cover
upstream (low-carbon energy and infrastructure), midstream (decarbonized production processes), and
downstream areas (demand creation for low-carbon cement and circularity enhancement).

There are commonalities in the policies required for accelerating decarbonisation in the cement sector
with the ones required in the steel sector — this includes CCTS, Green Hydrogen, CCUS pilots, viability
gap funding / support for pilot projects, public procurement policy, setting renewable energy
procurement targets etc. Further, cement industry specific initiatives include promoting blended cement
with supplementary material, promoting green building standards and certification etc. As detailed
above, the cement companies are looking to improve the share of blended cement in their product mix
and

On the R&D front, National Council for Cement & Building Materials (NCB) (under Gol) has signed MoUs
with GCCA India to push research on decarbonisation, and with AIC-Plasmatech for using thermal
plasma torch technology in cement manufacturing. ”® These collaborations help bring in innovation (e.g.,
advanced heating technologies, alternative processes) to reduce CO,.
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4. The Green Power Shift

As detailed in the earlier sections, switching to a non-carbon source of fuel is one of the levers for
decarbonisation in the hard to abate sectors like cement and steel. These sectors in India have
witnessed a major shift to clean energy over the last few years given that the other technologies like
CCUS, use of hydrogen are yet to achieve scale or commercial viability.

While the steel sector has seen a surge in solar capacities, Waste Heat Recovery System (WHRS) has
been a crucial clean energy lever in the cement industry. Progressive policy developments in India over
the past decade have been a major driver in this shift to renewable energy, making India one of the
fastest growing RE markets globally. As detailed in the Table 10, the major steel and cement companies
added ~2,600 MW of clean energy in the last 3 years, resulting in an investment of ~USD1.6bn
(considering average of ~INR5Cr per MW of investment).

Table 10: Clean energy capacity additions by steel & cement companies

FY2022 FY2025

Tata Steel

JSW Steel

JSPL

UltraTech
Cement

Shree
Cement

Dalmia
Bharat
Cement

ACC
Cement &
Ambuja
Cement

Nil

Nil

Nil

436 MW

263 MW

63.1 MW
(Solar: 32
MW,
WHRS:
31.1 MW)

208.9 MW
(Solar &
Wind:
133MW,
WHRS:
75.9 MW)

Source: Company Reports

113 MW (Solar)

FY26: 966 MW RE
procurement to
commence

782 MW
(225 MW Solar;
557 MW Wind
Power)

19 MW Solar

1,372 MW
(1020 MW RE,
352 MW WHRS)

582 MW
(243 MW WHRS +
283 MW Solar +
56 MW Wind
267 MW
(Group captive
solar & wind: 59
MW, Own solar:
136 MW, WHRS:
72 MW)

Full capacity
details not
available. Power
share of WHRS &
Solar increased

e Added 113 MW in the last 3 years — mix of
own capacity and RE procurement

o Tata Steel has largely partnered with the group
company Tata Power Ltd. to secure sources of
RE

e Target: FY 2045: Completely replace fossil
based grid power with RE sources

e Added 782 MW of clean energy in the last 3
years

¢ RE is a major decarbonisation lever till 2030.
Target: 10 GW of RE capacity

e Target for FY 2027: 2,800 MW

Agreement with Greenko to supply 1000MW

of green energy.

e Added 936 MW of clean energy in the last 3

years

Target 2030: Total green energy share: 85%

100% electricity from RE sources by FY 2050.

Currently: 11.2%

e Added 319 MW of clean energy in the last 3
years

e Target: 100% renewable electricity by 2050

e Added ~203 MW of clean energy in the last 3
years

e 2035: replace 100% fossil based primary
energy mix through alternative means of
sustainable biomass.

e Ambuja Cement commissioned 299 MW RE
capacity in FY2025

¢ INR100bn investment underway by Ambuja
Cements, ACC’s parent company to add 1
GW of solar & wind power and 376 MW of
WHRS by FY2028

e Target: Increase share of green power to 60%
by FY 2028
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5. Transition Finance

5.1 Transition Risks to Indian Banks

In a recent paper RBI has presented an analysis of the energy intensive sectors and the Indian bank’s
exposure to these sectors.” The paper on Green Transition Risk highlights 2 sectors (Figure 12) which
dominate fossil use usage — Cement is the highest at 29% and Basic metals (including Steel) are at
14%. Since most corporates in India rely on bank finance for their funding, RBI has cautioned banks to
carefully monitor exposure to sectors whose profitability may be likely impacted due to expected policy
changes, so that the sector’s industrial transition risk does not transmit to the financial sector, as the
country progresses towards its net zero targets.

The analysis assumes that due to Green transition and shifts in input mix, there could be some pressure
on input costs in these sectors in the short-term. Depending on the market structures and ability of the
companies to influence market prices, if the increase in cost is not transferred to customers and is borne
by the firms, the company’s cash flows may be negatively impacted. For sectors which are not very
financially healthy (with low ICR — Interest Coverage Ratio) this would lead to worsening of loan
serviceability. This, in turn, could lead to an increase in Gross Non-Performing Assets (GNPA) ratio of
such sectors, which need to be closely monitored. Figure 13 plots the ICR and GNPA ratios of different
sectors in this scenario.

In summary, RBI advise to banks is that there is a need to closely monitor all such industries (includes
steel and cement) that have low ICR, high GNPA ratio and high energy input intensity to prevent spillover
risks to the banking sector.

Figure 12: Sectoral fossil fuel usage: RBI - Green Transition Risks to Indian Banks
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Fossil Fuel Usage
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Professional Services
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Soudrce: Annual Survey of Indugtries (ASI), BSR. Author's caleulation

Source: RBI
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Figure 13: Scatter Plot of Interest Coverage ratio and existing GNPA of sectors
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According to the 2025 World Bank report on India’s Financial System published on RBI website, banks
lend 30-35 percent of loans directly to carbon-intensive sectors.” Table 11 details the industry-wise
deployment of gross bank credit’® as per which the percentage exposure to high-emissions / hard to
abate sectors is more than 70%. This illustrates the concentration risk in the event of any external shock

on account of decarbonisation.

Table 11: Industry-wise deployment of gross bank credit

USDbn
[Sectors | Mar-23| Mar-24 | Mar-25| Mar-25(%
Infrastructure 137.4 146.5 148.6 34%
Iron and Steel 25.7 30.8 33.7 8%
Chemicals and Chemical Products 25.2 28.0 30.1 7%
All Engineering 20.0 221 27.0 6%
Petroleum, Coal Products and Nuclear Fuels 16.8 14.9 17.3 4%
Construction 14.0 15.0 16.9 4%
Other Metal and Metal Product 12.8 12.4 15.0 3%
Veh!cles, Vehicle Parts and Transport 114 12.7 13.4 3%
Equipment
Rubber, Plastic and their Products 94 10.2 11.6 3%
Cement and Cement Products 6.5 6.7 6.7 2%
Mining and Quarrying (incl. Coal) 6.8 6.1 6.4 1%
Sub-total: High emissions / hard to abate 286.1 305.4 326.8
sectors (A)
Other Industries 92.2 105.0 115.6
Total all industries (B) 378.2 410.4 442.4
(A) as a % of (B) 75.6% 74.4% 73.9%
Source: RBI
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5.2 Transition Finance: Turning climate risk into
opportunity

In the above context, lenders may provide transition finance to hard to abate sectors like steel and
cement. This will support decarbonisation initiatives of corporates which in turn will help mitigate lenders’
own transition risks. Possible financing opportunities are detailed below:

1. Financing energy efficiency projects / BATs: Implementing Best Available Techniques
(BATSs) like Pulverized Coal Injection (PCI), Coke-DRY-Quenching (CDQ), and Top Pressure
Recovery Turbine (TRT) across steel plant operations offers significant benefits of optimising
production processes, reducing energy costs, enhancing energy efficiency and lowering CO2
emissions. Selected BATs can deliver up to 15% reduction in emissions for the BF-BOF route.
7 As per Ministry of Steel, the total capex required for implementing BATs across the steel units
is estimated to be ~USD2.7bn, presenting a significant opportunity for financial institutions.”®

2. Financing usage of green energy: a common decarbonisation lever in both steel and cement
sector is setting up solar and wind capacities and use of alternate fuels / green energy sources
like biomass, waste heat recovery etc. In the last 3 years, the major steel and cement companies
added ~2,300 MW of clean energy at an investment of ~USD1.4bn (considering average of
~INR5Cr per MW of investment). Further, ~13 GW of clean energy capacity (investment of
~USD?7.5bn) is expected to be added by three major steel players (JSW Steel, Tata Steel and
JSPL) by 2030, presenting a sizeable financing opportunity by financial institutions. 7°

3. Financing adoption of low emission technologies in upcoming capex : as mentioned in
the earlier sections, the capacity additions of ~285MT in steel, largely in BF-BOF, at a total
investment of USD124-187bn presents a strategic choice to the corporates to choose lower
emission technologies. By making finance available, lenders can enable this transition.

4. Replacement of coal with other alternatives like hydrogen: financing projects supporting
use of green hydrogen in steel (hydrogen based DRI), cement, other infrastructure sectors can
incentivize switch from coal. In this regard, the National Green Hydrogen Mission has been
launched by the Ministry of New and Renewable Energy to promote the production and use of
green hydrogen, and become a global manufacturing hub. An outlay of ~USD2.06bn has been
proposed towards providing financial incentives for manufacture of electrolysers and for
production of green hydrogen. Out of this, USD50m has been budgeted for pilot projects for low
carbon steel projects till FY2030.8°

It is not surprising that the World Bank has allocated USD1.5bn to India towards low carbon projects
including production of green hydrogen.8’

Large private and public sector banks are working on financing structure for such projects. Bank of
Baroda has in fact part financed JSW Energy for their JSW Renewable Energy (Vijayanagar) Limited
(Borrower) for part financing the Green Hydrogen project supplying hydrogen to JSW Steel, under their
Green Hydrogen Finance Scheme (Please see Box 5).

Box 5: Case Study - Bank of Baroda (BoB) : Part finance for Hydrogen production for Green
Steel?

JSW Green is building a 25MW Green Hydrogen Plant in Vijayanagar, to provide to its group company
— JSW Steel to make Green Steel. It is India’s largest scale Hydrogen project with a 7 year agreement
to supply 3800 tonnes of hydrogen per annum to JSW Steel. By 2030, the annual supply is projected
to increase dramatically, with an additional 85,000-90,000 tonnes of green hydrogen and 720,000
tonnes of green oxygen. BoB was the lead lender and part financed the project in Sept 2024.

BoB Green Hydrogen Financing Scheme :

Purpose: Financing green hydrogen projects for captive consumption.
Eligibility: CPSUs, State PSUs, and Corporates rated A and above.

Quantum of Finance: Up to 75% debt for group entities and 65% for standalone entities.
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Interest Rates: Competitive rates with in-built concessions. [Specific concession of 0.10% on card
rate. Additional 0.05% concession in ROI for projects selected under SIGHT Scheme (Strategic
Interventions for Green Hydrogen Transition) for incentives]

Repayment: Flexible structure with up to 10 years tenure. Moratorium : upto 3 years

Off taker: Binding Take or Pay, Off taking rating should be A rated and above if non CPSU.
Amount per borrower: Upto ~USD55mn (INR500Cr)

Secured : By 1.25x project assets

Exception to above features may be provided on case to case basis as per the bank’s policy

Based on different available estimates, the ballpark amount of Transition Finance required for the Steel
and Cement Sector in India for Net Zero (i.e., by 2070) is estimated at USD627bn.83 Near term estimates
of financing from 2022 till 2030 are pegged at USD392bn.8* Although the figures may seem
overwhelming, the challenge isn’t a lack of capital. Global investment resources have grown dramatically
over the past five decades, with total financial wealth rising from tens of trillions to more than USD305tn
by 2024.

Transition Finance can be pivotal in enabling the gradual transition of the sector’s current and planned
plants. It provides a solution to the biggest challenge facing India today i.e., de-coupling growth and
decarbonisation.85 86

5.3 Understanding Transition Finance

Transition Finance can take various forms - term loans, working capital loans, bonds, blended finance,
grants, equity etc. and be made available by different categories of financial institutions and investors -
banks, financial institutions, investors etc. The last decade has seen the emergence of a USD6tn
sustainable bond market (GSS+) from global investors and asset managers, dedicated to climate
transition and social objectives, indicating availability of large pools of capital.

Understanding how to access this capital and structuring deals to unlock international funds for the
sector is the task at hand. In this context, the need for labelling such instruments is often discussed. In
conversation with Global Investors, the feedback has been that labelling of instruments has helped
develop and scale the international sustainable bond market. Labelling enables compliance to uniform
standards and taxonomies. Independent 3 party certification / opinion on deals, mitigate the risk of
green washing for investors, improving the transparency on end use and credibility of transactions.

As per World Bank, “Finance flows for climate action in India have increased in recent years, but the
gap remains significant.” Strengthening domestic labelled bond markets requires targeted policy
reforms including tax breaks, subventions, access to liquidity, ease of refinance, guidance on
sustainability-linked bonds and promoting labelled issuances.

Climate Bonds had done a series of interactions with corporates who are transitioning and with Banks
and Fls who are trying to support through financing this transition. A recurring theme that came out from
these interactions was the need for a clear understanding of “Transition finance”. Some consider it to
encompass climate transition across all sectors of the economy, whilst others take a narrower view that
it is only aimed at financing higher emitting sectors in the transition towards decarbonisation.

Climate Bonds Initiative’s definition of Transition Finance

Instead of creating newer categories of finance that split the market, as per Climate Bonds, Transition
Finance can be seen as a sub-set of Green Finance as it facilitates financing of high emitting entities
that are making a credible transition towards a low carbon economy consistent with the Paris
Agreement.
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Within this, Transition Finance can be understood through two distinct offerings:

1) UoP bonds and loans, used to fund specific identified projects with clear tracking of proceeds
of the loan / bond and dedicated decarbonisation benefits. Adhering to predetermined UoP for
the issuer’s sector is important here. Key elements of a UoP Transition Bond are highlighted in
the picture below. (At times, if the UoP is aligning clearly with green principles, it may also be
issued as a Green bond)

2) Sustainability-linked bonds/loans, (SLBs/SLLs), are used for an issuer’s general-purpose
financing and not for specific identified projects necessarily. Here the corporate is required to
set ambitious, realistic, and explicit sustainability targets at the corporate level. They involve
penalties or rewards linked to not meeting or meeting pre-defined and time-bound sustainability

performance targets (SPTs) for each of its predetermined KPlIs.

The table below brings out the differences in the 2 Transition finance solutions:

Table 12: Differences between UoPs and SLBs/SLLs

Type of Transition

Finance

UoP Bonds and Loans

Sustainability linked Bonds
and Loans

Sector of
Borrower/issuer

Incentive mechanisms
linked to sustainability
targets

Borrowing entity

Transition Plan

End use

Examples of deals
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¢ Companies having specific projects with
positive environmental and social impact
usually raise specific UoP Bonds.

e In addition, companies in Hard to Abate
Sectors can also raise UoP Bonds / Loans.

Not usually found

Can be done at the corporate level or asset
level, but a clearly defined use of Proceeds is
necessary that is aligned with Green /
Transition Finance Taxonomy.

A Transition Plan is helpful to have, but not
always needed. However, a transition strategy
is required to be provided to the investor.

A specific pre-approved Use of proceeds for the
Sector is usually available. Example CBI's Steel
UoP Criteria. Specific monitoring, tracking and
reporting processes are put in place.

Hybar Steel UoP Bond for recycled steel rebar
mill; Green bond issuance by Voestalpine
(Refer Box 6)

SLB / SLLs are only issued by
companies in Hard to Abate
Sectors

Coupon step up / step downs is
found in most deals as an
incentive linked to KPI
achievement. Other incentive
mechanisms include redemption
premium, early redemption,
purchase carbon emission
credits etc.

Normally at Corporate level and
not at a specific asset level. No
clear use of proceeds required.

A Transition Plan that clearly
articulates the sustainability
targets and commitment to
reduce emissions aligned with
Sector Net Zero targets is
necessary.

The finance is for General
Corporate Purpose.

Monitoring of the Sustainability
Targets and KPls are usually
stipulated at predetermined
intervals.

SLB issuance of Heidelberg
Materials (Refer Box 7)



Box 6: Use of Proceeds (UoP) Example

Hybar Issues USD330m UOP Bonds for Sustainable J:
Steel Rebar Millg8 HYB/ \R

UoP : Building a scrap metal recycling steel rebar plant in Osceola, Arkansas. The plant is expected
to be the world’s most technically advanced, environmentally sustainable rebar steel mini mill, along
the Mississippi River port, and the largest behind-the-meter solar and battery storage facility in the
United States.

Total cost of the facility : USD700m debt of which USD330m is a UoP Bond. The equity
portion of the financing was led by TPG Rise Climate, the dedicated climate investing strategy of
TPG's global impact investing platform

Hybar is constructing a scrap metal recycling steel rebar mill, to produce 630,000 tonnes of rebar
annually, which will be used in large infrastructure projects. It is built in northeast Arkansas on a
1,300-acre greenfield site with direct access to barge, rail and truck transportation options as the
bars will be shipped to other parts in the US.

The facility will be directly connected to an adjacent solar installation, which will allow the mill to use
100% renewable power during certain periods of the day, when the Sun is shining. It is the only
Steel producer in north America to be able to produce steel using 100% renewable energy. Hybar
has a special rate power contract with Entergy Arkansas, under which it will be able to buy electrical
power to supplement the adjacent solar-generated and battery-stored power when needed.

Hybar's technology is designed to significantly reduce the amount of energy needed to produce
rebar, especially when compared to other rebar mills in North America, many of which were built
more than thirty years ago

"The Climate Bond certification aligns perfectly with Hybar's plan to offer our customers competitively priced
rebar that is also the greenest rebar in the market." - Dave Stickler, Hybar's Chief Executive Officer

Green bond issuance of EUR500m by Voestalpine AG
_ Sept 2024% voestalpine

Voestalpine AG, a global leader in steel processing and production headquartered in Austria. They
have initiated a program called ‘greentec steel’ for the long-term decarbonisation of their steelmaking,
where they offer a high-quality and transparent steel product solutions for customers looking for an
instantly recognizable, traceable and, above all, significant reduction in their carbon footprint.

All proceeds from the Bond issue will be used to finance or refinance sustainable voestalpine projects
such as greentec steel and voestalpine’s premium quality steel with reduced carbon footprints.
Proceeds are also allocated for financing voestalpine's investments aimed at enhancing energy
efficiency in Brazil, as well as contributing to decarbonising the steel supply chain in Poland and
Romania, that rely on crude and finished steel from Austria.

Voestalpine AG plans to switch from Blast Furnace tech to green electricity-based electric arc
technology, thereby reducing emissions by around 30% by 2029

The bond has a term of five years and a coupon rate of 3.75%.
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Box 7: Sustainability-linked bond (SLB) Example

Heidelberg Materials launches inaugural EUR750m Heidelberg
sustainability-linked bond®° Materials

One of the world’s largest producers of building materials and solutions, Heidelberg Materials (earlier
known as HeidelbergCement), headquartered in Germany, aims to reach net zero carbon emissions
by 2050 at the latest.

The company raised EUR750mby way of an SLB. The nine-year SLB has a coupon rate linked to
the achievement of two key performance indicators (KPIs),

» to reduce specific net CO2 emissions to 500 kg CO: per tonne of cementitious material by
2026, and

» to 400 kg COz2 per tonne of cementitious material by 2030.

>

If the company does not succeed in reducing CO, emissions within the specified period and in the
specified amount, a donation must be made to the non-profit organisation BirdLife Europe to promote
biodiversity.

Heidelberg Materials plans to reduce CO:z emissions by 10 million tonnes cumulatively through its
already started large-scale CCUS projects globally by 2030.

The order book for Heidelberg Materials’ SLB was four times oversubscribed, underlining strong
investor demand for the transaction.

5.4 Transition Finance market

Global SLBs issuances: In 2024, aligned SLBs volume was at USD7.9bn compared to USD22.8bn
recorded for 2023. In Q3 2025, the aligned SLB volume was USD2.0bn (Table 13 & 14). While the value
of issuances is lower than Q3 2024 (USD3.1bn), the quality of issuances was better which is reflected
in higher aligned issuances - USD11.7bn aligned volume in Q32025 exceeded full year SLB supply for
2024 (USD9.5bn). Alignment refers to the quality of the issuances as Climate Bonds reviews the SLB
issuances against 1.5 pathway and emission targets taken and various other such parameters. Most
common reasons for Non alignment are lack of GHG targets taken and partial GHG scope coverage.

Table 13: Alignment breakdown of SLB volume captured by CB (USDBn)

. ae Fully- Strongly- A Not
Sustainability-linked bonds aligned aligned Aligning aligned
Cumulative as of 30.09.2025 58.8 2.5 8.4 279.9
15t July - 30" Sep 2025 20 - - 4.2

Source: Climate Bonds Initiative
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Table 14: Global SLB issuances till Q3 2025

Q3 2025 o Cumulative Since 2006 % of
Theme (USDbn) %ofTotal | ;5ppn) Total
Sustainability-linked 20 1% 69.7 1%

bonds (SLB)

Source: Climate Bonds Initiative

India issuances

India is largely a bank loan market which is harder to monitor as a result of which data on UoP loans in
India is not readily available.

With regard to SLBs, there has been a growing interest from both issuers and investors in India. Market
has priced ~13 issuances from 12 corporates (not an exhaustive list) for a total of USD2.7bn (includes
SLLs on which data is available). Since 2021, companies from varied high emission industries such as
Steel, Cement, Power, Ports, Roads and Highways, EPC, and Warehousing have raised SLBs. —

Cement and Steel sector raised ~USD1.47bn by way of SLBs/SLLs, accounting for more than 50% of
the total such issuances. UltraTech in cement and JSW Steel have been early moves in this space in
India. (Refer Box 8).

Table 15: SLB issuances in India

Investor | Type e B0 Ae Issue Date
(USD mn) | Currency | (INR Cr)

Institutional

JSW Steel Steel 4,250 Sep 2021
Investors

CSCI Steel Corp Commercial

India Pt Ltd Steel Banks SLL 745 usD 633 Mar 2024

UltraTech Cement 'Memational g o 400 USD 2900 Aug 2021

Cement Ltd Investors

UltraTech Commercial

Cement Ltd Cement Banks SLL 500 uUsbD 4,250 Aug 2024

Total 1474.5 UsD

Source: Climate Bonds Initiative

Box 8: SLB / SLL issuances in Indian steel and cement sector

ADITYA BIRLA

UltraTech Cement — issuance of India’s first SLB?®"

UltraTech

UltraTech Cement is a dominant Issuer with two Sustainability Linked Debt issuances totalling
to USD900m. Its maiden issuance in Aug 2021 was India’s first Sustainability Linked Bond.
Subsequently in Aug 2024, they issued a Sustainability Linked Loan. Across these two issuances,
the company has reviewed and tightened its targets. This reflects market evolution and tighter
verification expectations from repeat issuers since 2021.
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Table 16: UltraTech’s sustainability linked debt issuances

Particulars \ SLB - Inaugural Bond

Amount USD400m USD500m

Issuance Date | August 2021 August 2024. Updated Sustainability linked

& Details Framework used

Primary KPI | Scope-1 CO, intensity Scope-1 CO; intensity

(climate) Baseline 716 kg CO, / tonne Baseline 716 kgCO,/tonne cementitious
cementitious material (2017) material (2017)
SPT: < 557 kgCO,/t by 31 Mar 2030 SPT (updated): < 520 kgCO,/t by 31 Mar

. .
(22.2% reduction vs 2017). 2032 (27% reduction vs 2017).

(Target observation dates: 31 Mar 2030 &
31 Mar 2032).

Secondary None formalized in the 2021 Introduces a second KPI: Green energy
KPI(s) SPO/framework - the bond focused on consumption (%) - % of energy from
the single GHG-intensity KPI WHRS + renewable (solar & wind).

SPTs: interim 55% by FY2027, 85% green
energy by 2030, 100% by 2050.

Baseline = FY2024 (22% in FY2024).

Source: Company Reports

In 2024, UltraTech revised its KPIs and added a new KPI as it aims to reduce emissions and increase
green energy use, aiming for 85% from waste heat recovery systems, solar, and wind power by FY30
and 100% by FY50. Introduction of this new KPI, broadens the performance linkage from only
emissions intensity to the pathway (fuel/energy substitution) that drives decarbonisation

Also, the 2024 SLL tightens the emission target (from <557 by 2030 — <520 by 2032), increasing the
overall ambition (27% vs 22.2% reduction vs 2017).

The 2024 Framework also references both SLB Principles and the newer Sustainability-Linked Loan
Principles, names an external reviewer (S&P Global Ratings for pre-issuance review) and sets clearer
observation dates and reporting cadence.

JSW Cement signs Sustainability Linked Loan (SLL) Agreement =
of USD50m with MUFG and BNP Paribas, taking total SLL Ew Cement
issuances to USD100m®?

JSW Cement plans to use the newly raised capital to fund its capacity expansions in line with its
long-term target of achieving 50 MTPA cement-making capacity in India. BNP Paribas acted as the
Mandated Lead Arranger and Bookrunner (MLAB) and the Sustainability Loan Coordinator for this
transaction.

The bond has one key KPI of Net CO2 emissions intensity, calculated as Kg CO2 per tons of
cementitious material produced (Kg CO2/tcm) covering its entire manufacturing operations
comprising integrated Cement plants and grinding units.

The company has consistently improved its emission intensity. Over the last 8 years they have grown
production capacity four times while reducing carbon emission intensity by half.
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JSW Steel - The world's first steelmaker to float SLBs®

» Issuer & Country: JSW Steel Ltd, India =

- Sector: Steel }SWSteel

* Amount issued & Tenor: USD500m; 10.5 years

* Issue date: 23 September 2021

*  Maturity date: 5 April 2032

» External review: DNV GL — opined that JSW’s targets are ambitious and beyond what is
considered business as usual

* Key Performance Indicators (KPIs): CO2 emissions intensity, calculated as tons CO2 per
ton of crude steel produced (tCO2/tcs) (Scopes 1 and 2).

+ Sustainability Performance Targets (SPTs): CO2 emissions intensity reduction to equal
or less than 1.95 tons CO2 per ton of crude steel produced (tCO2/tcs), equivalent to a
reduction of 23% from a 2020 baseline, by 2030.

Coupon step-up: pricing on the bonds will be stepped up by 37.5 bps (basis points) for the
residual life of the bonds if targets are not met by 2030

5.5 Other financing structures / options

To promote decarbonisation of the sector the Government of India has taken multiple initiatives and
provided financial incentives and grants to private and state-owned entities for piloting new low carbon
technologies. Pilots of Green hydrogen and Viability Gap finance for coal gasification projects (Box 9)
are examples of such financial support. Conglomerates like TATA group with global operations have
also taken support from international governments to transition their steel plants. (Box 9)

Adani Cement group (post-acquisition of ACC from Holcim and Ambuja Cement, has also committed
considerable investments in greening its cement operations (Box 9) — the green energy capacity is
planned to be funded largely through internal accruals.

Many Indian corporates have put in place internal carbon pricing mechanism for supporting decision
making and investing in sustainable technologies. An internal carbon price, or ICP, is a voluntary price
that an organization uses to estimate the cost of one unit of CO2e emissions. It is a way of internalizing
the external costs associated with greenhouse gas emissions and can play a significant role in
incentivizing emissions reduction. When this carbon price is applied, projects which are carbon intensive
automatically become costlier than low carbon projects making them more difficult to get capital
allocations. In FY23, around 40 companies have disclosed their ICP through their annual reports or CDP
files as compared to a figure of 29 in FY22. Some of the corporates in the cement and metals / steel
sector are — ACC, Ambuja Cements, Dalmia Bharat, JSW Steel, Shree cement and Vedanta.

Box 9: Case studies on financing alternatives

TATA Steel Netherlands — Secures EUR2bn aid from

TATA STE E L Govt of Netherland®

Tata Steel Netherland operates a major steel plant at [IJmuiden, strategically located with
access to a deep-sea port and offshore wind infrastructure. The company plans to replace one
of its two blast furnaces with a Direct Reduced Iron unit and an Electric Arc Furnace, which
could cut approximately 5 million tonnes of CO, emissions annually.

The transition project, estimated at EUR4-6.5bn, is supported by EUR2bn in Dutch government aid,
with additional funding from Tata Steel's reserves, debt, and parent company, alongside an
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application for EURO0.3bn from the EU Innovation Fund. While the plan reflects regulatory and market
alignment, execution will require detailed engineering, approvals, and careful capital management to
avoid operational disruptions.

The Netherlands is supporting this project to safeguard a strategic industry that provides jobs and
industrial security while addressing public concerns over environmental and health impacts from the
IJmuiden plant. The aid helps balance industrial competitiveness with national climate commitments
and ensures compliance with tightening EU emission norms, reducing the risk of penalties or plant
closures.

SAIL secures USD40m grant funding for Green hydrogen Pilot®®

Under India’s National Green Hydrogen Mission, the government has approved
USD40m (INR347Cr) for hydrogen-based steelmaking pilots by SAIL and two other
firms. SAIL has launched trials to replace coal with hydrogen, aiming to cut @& SAIL
emissions from 2.5-3 tCO, per ton of steel and align with global green steel

benchmarks. Early adoption could help SAIL gain low-carbon certifications, attract green finance, and
secure a leadership position, despite challenges like high costs and limited renewable energy. With
five integrated plants and 21+ MT annual capacity, SAIL targets reducing CO, intensity to 2.19 t/tcs
by 2030, alongside initiatives like CCUS, biochar injection, and renewable energy integration.

JSPL secures Viability Gap Finance USD65m for coal gasification project®

JJND?T,EEL Under the Government of India’s USD225m incentive scheme to promote coal and

lignite gasification, JSPL has received USD65m for its 2 MTPA coal gasification

project in Angul, Odisha. The USD430m project will convert coal into Direct Reduced Iron (DRI) using

syngas and integrate a carbon capture unit to capture 30 TPD of CO,, for conversion into value-added

products. This initiative, part of the INR8,500Cr national scheme, aims to cut emissions and advance
cleaner steelmaking technologies.

Internal Carbon Pricing : A strategic tool by UltraTech cement®’ ADI{YA‘B;RLA
UltraTech has set an internal carbon price of USD10/tCO2. The company has stated >

that implementing this has helped drive climate-conscious decisions, prioritise low-

carbon products, and accelerate the adoption of sustainable technologies. UltraTech ~ Ufratech

has also institutionalised its carbon reduction initiatives with the validation of its GHG emission
reduction targets by Science Based Targets Initiative (SBTi).The company has been undertaking

R&D for green concrete, low water requirement concrete, improvement in energy efficiency etc.

Adani Cement is greening its energy source and investing (USD723m) from internal accruals®

» The company is setting up 1,000MW of renewable power projects for its cement
adanl manufacturing facility of 140 MTPA, increasing use of green energy from 16% to
R 60%.

This will be done in a phased manner and financed entirely through internal
accruals. The projects include a 600MW solar power and 150 MW wind power plant in the western
state of Gujarat in India and a 250MW solar plant in neighbouring Rajasthan by March 2026. Currently
the company has only a 84MW of green energy capacity in Ambuja Cements

Cement

This access to green energy is expected to reduce the cost of green energy generation by 20%, Rs
6.46 rupees per kilowatt-hour, to 5.16 rupees per kWh and increase the supply of green cement.
Adani Cements is also focusing on producing green cement by using industrial wastes and energy-
efficient processes, which helps in reducing carbon emissions.
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5.6 Sovereign developments & policy support

While access to finance plays a pivotal role in creating a strong business case for firms to shift toward
cleaner technologies while safeguarding long-term profitability, regulations and policy signals go a long
way in encouraging companies to embed decarbonisation in their investment strategies. It also acts as
a catalyst for availability of finance. Please refer the case study on Hebei guidelines below. Further, in
addition to Green Bonds, many countries are now actively exploring and using transition finance as a
tool to ease out the transition of the hard to abate sectors.

As an example, we have the Hebei province in China where in December 2023, it became the first
subnational in China to come out with transition finance guidelines specific to the steel sector. It set
principles, listed eligible technologies, and emphasized supply chain collaboration-creating a credible
roadmap for sector-wide decarbonisation. The market responded immediately resulting in mobilization
of "USD3.6bn in transition finance - by end-2024, Hebei steel firms secured CNY26.3bn (USD3.6bn) in
transition finance at rates 5-150 basis points lower than similar non-transition finance products,
underscoring the pivotal role that well-defined guidelines play in catalysing capital flows. %° Banks in
China are offering up to 50 bps interest subsidy for meeting transition targets. The PBoC is also in the
process of developing a national framework for high-emitting sectors.

Further, in addition to Green Bonds, many countries are now actively exploring and using transition
finance as a tool to ease out the transition of the hard to abate sectors.

In 2024, the Thai government issued the first ASEAN sovereign SLB, a THB30bn (USD868m) fully
aligned 15.5year bond. In Thailand, the Thai SLB is linked to two sustainability performance targets
which include a reduction of 30% in GHG emissions by 2030 and an increase in new registrations of
zero-emission vehicles to 440,000 per year by 2030. 1

Japan has recently come out with its Transition Bond Framework to aid the Green Transformation (GX
strategy) detailed earlier. 2024 saw the Japanese government issue a the first of a series of
Sustainability Linked Bonds for the country’s transition.

Box 10: Japanese Transition Bonds

In Feb 2024, Japan began issuing Japan Climate Transition Bonds, as a part of its strategy to support
the country’s green transition efforts. The government aims to raise 20tn yen through such bonds
over the next decade, to finance investments in reducing carbon emissions across various sectors,
so that the country can gradually move towards a low carbon economy. It is the first of its kind
issuance by any Government demonstrating their commitment to Net Zero.

Under this, selection of

e . Breakdown of CO2 emissions Use of proceeds under
S peCIfIC _p r_'OJ e_CtS by by various parts of the Japanese economy the Japan Climate Transition Bond
el i e o

seven hlgh carbon emlttlng Inchistrial Processes Others EQg(gyTransfgrmgFign Next power, ofishore

sectors and 22 different R S
fields in these sectors ‘

! |Zero-emission thermal power generation
including hydrogen and

Utilization of nuclear power

Industry
L

ammonia, next-generation i - X D o EVFCVPHEY)
q q ota | lopment
innovative reactors, food, ; [ iootibn I rr?_ve” S——
; L ) AL ey
agriculture, forestry, and  17.9% kel oy vali

fisheries, among others.

The Climate Bonds ' Stomoebeliery sy

Thorough promotion of energy conservation

) mater 0

it i H Power semiconductor
Initiative (CBI), along with Zw,a"m;c,:" G
the Japan Credit Rating o Eot arbonecyding -
Agency, Ltd. (JCR), a Sty

major domestic credit rating agency, have certified the first tranche (maiden issue) of the bonds for
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their consistency with the Paris Agreement. CBI has also provided policy guidance to the Japanese
Government on this journey. 101

Japan : Transition to a low carbon economy by 2050

Electricity generation in Japan in 2025

Other: 1.7%;

Unspecified Fossil i .
Fuels: 25% | o 06 Japan a G7 country with Net Zero ambition of
g \ | i 2050 faces several challenges in this journey

Hydropower: 8.3% including reliance on fossil fuels.

Wind: 1.3% The country has announced a Clean Energy

Gas: 31.2% 0 i its initiati
as 3 5 /0 ot 1079 Strategy in May 2025 as a part of its initiative to

increase the contribution of Clean energy upto
50% in the energy mix.

S Biofuels: 4.8%

Coal: 27.4%
Source: Low Carbon Power

Japanese Transition Bond'02

the world's first sovereign Climate Transition Bond. advan
har suded C

e Issuer & Country: Japan
¢ Amount issued & Tenor: 1.6 trillion
Japanese Yen
e 2 Tranches: 10-year bond maturing on ;6
December 20, 2033, and 5-year bond
maturing on December 20, 2028
10-year: Nominal Coupon 0.7% p,a.
5-year: Nominal Coupon 0.3% p.a.
Repayment: Lumpsum on maturity
The bond does not include funding for gas-fired power generation for the electricity network.
The GX Bonds are supported by a group of 19 Banks who are appointed as Primary Dealers by
the Japanese Government.

India has introduced two key frameworks to enable transition finance for hard-to-abate sectors. The
IFSCA Transition Bond Framework provides guidelines for issuing transition bonds at GIFT City,
ensuring alignment with global taxonomies and credible transition plans, thereby attracting international
capital for projects like hydrogen-based steelmaking and CCUS. % Similarly, SEBI's ESG Debt
Securities Framework formalizes issuance of sustainability-linked and other ESG bonds in domestic
markets, mandating clear use-of-proceeds, KPI-linked targets, and third-party verification. '° Together,
these frameworks enhance investor confidence and create structured pathways for mobilizing funds
toward industrial decarbonisation.

A most recent development has been the Climate Transition Bond guidelines from ICMA. The provision
of definitive and separate guidance for a transition label is a useful addition to the market, particularly in
the current context where the market has different interpretations and uses of transition terminology and
associated labels. The guidance introduces important safeguards that cover the key potential reasons
for greenwashing in transition finance.
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5.7 Challenges in Transition Finance

Financing the transition cannot be achieved without significant international investments. However,
emerging markets like India, face challenges, when compared to more developed economies, for
reasons like policy / regulatory risks, effectiveness of the judicial system, development of the local
financial market, restrictions on capital flows, dependence on international funds and currency exchange
risks which increases the cost of finance.

Despite the above, the larger companies have tapped the international market for transition finance,
raising USD2.7bn (detailed in earlier sections). Smaller companies however generally face challenges
to fulfil the extra reporting and verification requirements attached to thematic debt.

The industry is also faced with the problem of financing new low carbon tech technologies which
financiers are unfamiliar with. Some medium and smaller sized players have limited access to cleaner
technologies despite the technologies being financially feasible, mainly due to financing challenges.
Lower credit ratings and lack of collateral are the main deterrents here. Risk mitigating and lowering
cost of capital through innovative financial products like risk sharing facilities, concessional /
subordinated debt and technical grants, will help promote greater adoption of newer technologies.

Due to this, currently India’s transition to a low carbon economy is predominantly funded through
domestic sources. International funding has been increasing, with increasing share taken here by
Multilateral and bilateral agencies. Private sector share of this financing pie needs to be increased.

Taxonomies can serve as a transparent tool by indicating clearly which economic activities fall under
the label of “transition” finance, and how they differ from other labels such as “green” finance or
“sustainable” finance.

However, outlining these activities clearly has not been easy as some of these activities face ambiguous
sectoral transition pathways to Net Zero and / or substantial technological barriers. Also, national
circumstances are different and arriving at a global consensus on the correct transition pathway for a
sector to transition has been challenging.

To solve for this, many frameworks (ICMA - Climate Transition Finance Handbook / OECD Guidance
on Transition Finance / Japan’s Basic Guidelines on Climate Transition Finance / GFANZ / Sustainable
Finance Working Group (SFWG) / UN / UNDP frameworks / Principles for Transition Investing (Better
Finance, EU)) have been developed to guide corporates and financial institutions. While there is strong
alignment in approach between these frameworks, their differences at a detailed level and absence of
uniform flow of data from corporates in some sectors to financial institutions has led to variable
interpretation in the market. Here in lies the importance of a globally accepted standards in scaling
Transition Finance.
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6. Standards and Transition Finance

Scientific standards, such as the Climate Bonds Standards and sector-specific eligibility Criteria, guide
investment in credible transition activity and provide asset owners with the right path to decarbonise
existing facilities or switch to new net-zero steel production plants. Policymakers can also utilise them
in setting regulations and incentives for sector decarbonisation.

6.1 Standards for UoP Bonds / Loans

Ensuring that capital mobilises towards projects within a net-zero trajectory is an essential piece of the
puzzle to decarbonise the hard to abate sectors. The Climate Bonds Standard and Certification Scheme
is an easy-to-use screening tool that provides a clear signal to investors and intermediaries on the
climate integrity of Certified Climate Bonds. A key part of the Standard is a suite of sector-specific
eligibility Criteria. Each sector-specific Criteria sets climate change benchmarks for that sector that are
used to screen debt instruments, assets and/ or entities, so that only those that have climate integrity,
either through their contribution to climate mitigation, and/or to adaptation and resilience to climate
change, will be certified.

As discussed earlier, Transition Finance — UoP Bonds / Loans finance need identification of specific
projects or activities that are eligible within the sector. Internationally, there is now enough and clear
guidance provided on eligible activities in the Steel Sector which will qualify for a UoP finance.

An indicative list of assets which qualify for UoP in steel and cement sector is provided below. This is
not an exhaustive list. These examples qualify due to their CO2 emissions mitigation potential, subject
to meeting the emissions reductions thresholds (Steel) and requirements for Adaptation and Resilience
(Cement) as detailed in the Climate Bonds Steel and Cement sector criteria. 105 106

Table 17: examples of steel & cement assets for UoP

Few examples of steel assets which qualify for MR EETIES @ Rl D eilen el
UoP for UoP

Installation, upgrade and operation of

1. Precalciners.

2. Heat recovery systems.

3. Digitized control equipment or
infrastructure. This may include:

a. Sensors and measurement tools
(including software to allow real-time
and close control of processes to
improve efficiency).

b. Communication and control (including
advanced software and control rooms,
and automation of plant processes).

4. Equipment dedicated to calcined clay
use in cement production as distinct
from clinker.

5. Testing equipment. For example:
Automated XRD systems.

6. Electrification of heat (for example,
electrified kiln processes).

7. Equipment dedicated to processing
legacy or historic fly ash and blast

1. Heat Recovery — Installation, upgrade of
heat recovery systems

2. Optimisaion of blast furnace — Pulverize
coke injection, top gas recycling, stove
waste heat recovery

3. Optimization of basic oxygen furnace —
recovery of BOF gas and sensible heat

4. Optimization of coke plants — coke dry
quenching

5. Optimization of sinter plants — sinter plant

heat recovery

Optimization of EAFs

7. Optimization of rolling finishing and
reheating furnace

8. Optimization of casting

9. Optimization of monitoring and control
operations

10. Carbon capture utilisation and storage

11. Fuel switching

12. Electrification of heat

o
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Few examples of steel assets which qualify for ey ErEm el @i esmes Uelp wiite g el
UoP for UoP

furnace slag, extant from power plants
that no longer exist.

8. Measures which achieve emissions
savings

9. Carbon capture and storage equipment
where the average capture rate across
all point sources is greater than 70% of
total emissions, and where the criteria
for transport and storage components
are met

10. Carbon capture, storage and utilisation
processes that utilise CO2 either
through curing carbonation,
mineralisation of CO2 in concrete
waste, or production of recyclable
products

11. Infrastructure, revamps or modifications
of equipment needed for the production
of cement using hydrogen as a fuel
where the criteria for hydrogen are met

6.2 Standards for SLBs /SLLs

There are no “eligible activities” that specifically get funded in a SLL / SLB, as the funding is for General
Corporate purposes. Analysis of Transition Plans then become an important tool to assess the role of
SLBs and SLLs in a company’s decarbonisation journey. For SLBs/SLLs, most countries and
taxonomies focus on the credibility of issuers’ transition plans (KPIs/SPTs, pathways, and verification),
whereas the EU Taxonomy adds a formal “Do No Significant Harm” (DNSH) test - requiring that an
activity contributing to one objective must not significantly harm the other environmental objectives - but
this DNSH requirement is EU-specific and not universal across other taxonomies or SLB frameworks.

A Transition Plan is a strategic roadmap that outlines how an organization or a country will move
from its current state to a low-carbon, climate-resilient future - typically in alignment with the goals
of the Paris Agreement. It outlines concrete actions, targets, and milestones for reducing greenhouse
gas (GHG) emissions and managing climate-related risks over time. It also provides clear mechanisms
to track progress and report this, ensuring accountability and transparency.

The quality and credibility of the Transition Plan itself is judged based on:

1. Adoption of clear, measurable and ambitious targets for change

2. Inclusion of Supply chain emission and client engagement strategies in case of companies with
large scope 3 emissions

3. A breakup of short, medium and long term targets with steep front-loaded emission cuts in the
near term

4. Clearly identified levers for decarbonisation, amount of investments needed and a robust
financial plan

5. Carbon credits and offsets cannot be used to deliver on these short to medium term targets

Another important aspect to be kept in mind is that a transition plan is not a one-off exercise but a
process document that needs to be updated and improved at periodic intervals. This becomes very
important as technological progress and policy changes all impact industrial transition actions. A step
by step guidance on drawing up of corporate transition plans is provided by Climate Bonds Initiative.17
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The transition plan plays two main roles in the SLB / SLL issuance process.

1.

2.

It informs how SLB/SLL will contribute to the issuer’s decarbonisation effort by establishing a
list of eligible project categories for the UoP, and decarbonisation targets.

It credibly positions the bond as an instrument to finance the transition, particularly for issuers
operating in hard-to-abate sectors, by detailing the issuer’s strategy to investors. Therefore, the
projects and activities financed by the bond must be clearly linked to the overall strategy of the
entity.

This can be done by anchoring the SLB / SLL in the Transition Plan as illustrated in the picture below,
with KPIs of the Instrument determined on the basis of GHG reduction targets / ambitions.

Figure 14: Anchoring SLB/SLL in transition plans

Anchoring the transition-linked bond in the corporate climate transition plan

Transition plan

GHG emissions Ambition Actions Accountability

baseline vision performance strategy disclosure
targets implementation governance

KPIs baseline KPIs and SPTs KPl and SPT Post issuance
eligible activities reporting

Transition-linked bond

Source: Climate Bonds

Some examples of KPls:

Table 18: KPIs in steel and cement

. stee | _ ______ Cement_ |

Across the steel sector we find the following typical
KPls:

1.

2.

While

The Cement industry KPIs tend to converge
around a fairly standard set globally

1. CO; intensity (Scope 1) — Universal
Absolute emissions (Scope 1 + 2) - total anchor KPI
emissions reduction target 2. Clinker factor reduction — very
Energy intensity / fuel intensity - energy common supporting KPI
consumption per tonne product or coal/gas 3. Thermal substitution / Alternative
intensity. fuels — key operational KPI
Renewable energy share / % electricity from RE 4. Renewable/green energy share
- easier to measure, useful where electricity (Scope 2 focus) — Energy transition
decarbonisation is the lever. —increasingly seen
Low-carbon product / process KPIs - share of 5. Absolute CO, reduction (Scope
production via low-carbon routes (EAF share, HBI, 1+2) — less common, but rising
DRI+H,, CCS capture volumes, purchase of 6. Water use, recycling, ESG ratings
scrap/waste steel). Increasingly important as —> supplementary, less frequent

companies commercialize “green steel.”
Project-level / use-of-proceeds (for green bonds /
loans rather than SLBs) - funds earmarked for
specific decarbonisation projects (WHR, EAFs, H,
plants).

determining KPlIs it is important to ensure that KPIs selected should be material, core, relevant,

measurable or quantifiable and linked to the corporates action plan on transition.
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7. Conclusion

India’s steel and cement sectors-responsible for over 15% of national industrial emissions-are at the
heart of the country’s growth and climate challenge. With India projected to become the world’s third-
largest economy by 2032, demand for these materials will surge, locking in emissions unless decisive
action is taken. Both sectors are hard-to-abate due to process-related emissions and long asset
lifespans, making early intervention critical. Globally, emissions from steel and cement must fall by 50%
and 30% respectively by 2030 to align with the 1.5°C pathway, yet India’s planned capacity additions
risk deepening carbon intensity and creating high emission emitting assets exposure of over USD300bn.

Transition finance emerges as a pivotal enabler for the corporates to shift to lower emission technologies
and assets in their decarbonisation pathway. While capital availability is not a constraint-global financial
wealth exceeds USD305tn - the challenge lies in channelling funds toward credible low-carbon
pathways. Instruments such as Use-of-Proceeds bonds and Sustainability-Linked Loans can mobilize
international and domestic capital for technology upgrades, renewable integration, and breakthrough
solutions like hydrogen-based steelmaking and CCUS. Policy clarity, robust taxonomies, and green
procurement will complement financial innovation, creating a strong business case for corporates to
embed decarbonisation in investment decisions. India’s success will hinge on accelerating these
measures now, ensuring growth and climate goals move in tandem.
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