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Executive summary

India’s steel and cement sectors are central to growth and infrastructure, but together already
account for over 10% of national CO, emissions, driven by coal-based steelmaking and
clinker production in cement. As demand for construction and manufacturing rises, these
emissions will increase unless low-carbon technologies (LCTs) and best available
technologies (BATs) scale rapidly. At the same time, India faces intensifying physical
climate risks and transition risks from instruments such as Carbon Border Adjustment
Mechanism (CBAM), domestic taxonomies and ESG-aligned lending, which will raise financing
costs and stranded-asset risk for high-emitting producers that delay transition.

India has reduced emissions intensity by about 36% from 2005 levels and crossed 50%
non-fossil electricity capacity ahead of its 2030 target. Yet steel and cement remain pivotal
to meeting long-term climate goals and maintaining export competitiveness as global markets
increasingly penalise carbon-intensive goods. Globally, decarbonising steel will require around
USD 3.6 trillion by 2050, with roughly 70% of investment outside the plant gate
(renewables, hydrogen, CCUS infrastructure). Cement needs about USD 1.42 trillion,
including USD 390 billion for carbon-capture equipment. These figures underline the scale
of capital that must flow through banks and capital markets.

The report assesses key LCTs and BATs across both sectors - including energy-efficiency
measures, increased scrap use and route shifts in steel, green hydrogen-based Direct
Reduced Iron (DRI), Carbon Capture, Utilisation and Storage (CCUS), clinker substitution and
supplementary cementitious materials, Waste-Heat Recovery (WHR), alternative fuels and
renewable energy integration. For each technology, it analyses emissions-reduction
potential, operational impact and financing needs, and maps them to suitable instruments
such as green loans, sustainability-linked loans (SLLs), transition-labelled structures
and blended-finance solutions.

A core finding for lenders is that risk lies less in the basic technologies and more in
execution and integration: many interventions are embedded in existing assets and cannot
be cleanly ring-fenced; cash-flow benefits depend on the timing of cost savings and on volatile
input markets (scrap, fuels, power, SCMs, hydrogen); and domestic demand for green steel
and cement is still nascent, with carbon-market upside limited until Indian compliance markets
deepen. This requires adapted loan design - longer or shorter moratoriums depending on
gestation, tenors aligned with asset life, milestone-based drawdowns, performance-linked
repayment, and where needed, syndication, guarantees and concessional layers.

For lenders in India, the analysis shows that cement offers near-term, lower-risk
decarbonization opportunities (energy efficiency, WHR, blended cements, RE PPAs) suited
to replicable green term loans, green project finance and SLLs. Steel presents higher-impact
but more complex transactions, particularly for route shifts, hydrogen-DRI and CCUS, which
often require risk-sharing and bespoke structures.

Overview of the Indian steel and cement sectors

India is the world’s second-largest producer and consumer of both steel and cement.
These sectors underpin infrastructure, housing and manufacturing, but are also among the
country’s most energy- and carbon-intensive industries. Their size, growth outlook and
exposure to climate-related risks make them central to any decarbonization and
sustainable-finance strategy for the banking sector.
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The Indian steel sector: routes, emissions and risks

India produced about 144 million tonnes of crude steel in FY 2023-24, around 7-8% of
global output, while per-capita consumption (~98 kg) remains far below the global average,
signalling strong future demand. The steel industry uses a mix of production routes:

e BF-BOF (about 48% share),

e Coal-based DRI-Induction Furnace (DRI-IF) (~29%),
e Gas-based DRI-EAF (~11%), and

e Coal-based DRI-EAF (~12%)

BF-BOF and coal-DRI routes are the most carbon-intensive; gas-based DRI-EAF is cleaner
but constrained by limited domestic gas. Structurally, the sector combines a few large
integrated steel plants with a fragmented secondary segment of smaller IF-based units that
often lack capital and technical capacity for upgrades. Key issues for lenders include high coal
dependence, sensitivity to fuel and power prices, limited scrap availability and wide
divergence in borrower strength and technology pathways.

The Indian cement sector: production, emissions and risks

India’s cement capacity is around 600 million tonnes per year, across large integrated plants,
grinding units and smaller facilities. Cement contributes roughly 6% of India’s CO, emissions,
with:

e 56-60% from limestone calcination (process emissions),
e 27-31% from kiln fuel use, and
o 10-13% from electricity

India has already made progress by adopting blended cements; the average clinker ratio
(~0.73) is below global norms due to widespread PPC and PSC, bringing emission intensity
down to about 0.66—0.68 tCO,, per tonne. However, further reductions will increasingly depend
on advanced SCMs (e.g. LC?), large-scale WHR, alternative fuels, electrification and
eventually CCUS. For banks, the sector is characterised by larger, better-capitalised
corporates, significant opportunities for replicable investments (EE, WHR, RE PPAs) and a
growing need to finance more advanced technologies over time.

Cross-cutting implications for finance

Across both sectors, several themes matter for lenders:

¢ High capital intensity and concentrated risk for major LCTs, especially route shifts, AFR
systems, deep electrification and CCUS.

¢ Integration challenges because many technologies modify existing kilns and furnaces
rather than creating standalone assets, complicating ring-fenced project finance and
labelled use-of-proceeds tracking.

e Input volatility—for coal, gas, power tariffs, scrap, SCMs and waste-derived fuels—
affecting operating margins and debt-service capacity.

¢ Potential for templatised, scalable solutions, particularly in cement (and parts of steel),
where technologies such as energy-efficiency upgrades, WHR and RE integration can be
rolled out across multiple plants under common corporate borrowers.
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This context explains both the transition risk embedded in current portfolios and the scale of
opportunity for banks to develop dedicated green and transition-finance products for India’s
steel and cement industries.

Financing guide: Iron and steel

India's steel sector comprises integrated BF-BOF plants, DRI-EAF routes, and a large MSME
presence via induction furnaces and rerolling mills. Below, each key decarbonization
technology is presented with its implications for banks and borrowers.

Increasing energy efficiency in BF-BOF

Energy-efficiency upgrades in the blast furnace—basic oxygen furnace (BF-BOF) route —
such as improved furnace operation, better burden preparation and advanced control systems
— can cut fuel use and emissions while boosting process performance.

Together, these measures reduce fuel consumption, increase energy recovery, improve
raw-material efficiency and optimise BF-BOF operations, delivering substantial energy
and CO, savings without changing the core production route.

_[ Implications for banks and instrument design }

*For financiers, the main challenge is that these measures cannot typically be ring-fenced to a
single asset or project, because their benefits spread across an integrated process and make
project-finance structures difficult.

* Loan structuring should reflect short moratoriums to cover temporary operational disruption.
*Repayment schedules should be aligned to cost-savings timelines rather than revenue growth.

*Performance-linked pricing can be used, based on verified energy-efficiency or
emissions-reduction key performance indicators (KPIs).

*There is limited need for technology-risk mitigation, as these are proven, low-risk upgrades.

* Because ring-fencing is limited, corporate-level green term loans are generally more suitable
than project finance.

*Sustainability-linked loans (SLLs) fit well when improvements apply across the plant or
corporate portfolio, supported by measurable KPlIs.

*Transition-finance labels may also apply where upgrades form part of a borrower’s credible
“brown-to-green” pathway.

*Qverall. blast furnace-basic oxvaen furnace (BF-BOF) enerav-efficiencv uparades offer

_[ Implications for borrowers’ business }

*These interventions are process-level retrofits, not standalone new assets, meaning they
integrate into existing plant equipment and have limited resale or collateral value.

*Capital expenditure (capex) requirements are typically moderate, and benefits accrue primarily
through operational cost savings (lower coal, electricity, and fuel use), not increased revenue.

*Borrowers may require workforce training or small ancillary investments, creating temporary
disruption and short-term cost spikes before efficiency gains stabilise.

*As these technologies do not generate new revenue streams and are tied to existing production
capacity, cash-flow improvements depend on lower operating costs.

*This places greater emphasis on timing installation during favourable steel-market cycles
and ensuring the plant has the internal capability to operate upgraded systems effectively.

*Compliance risks are low, and most equipment is available domestically, which reduces
foreign-exchange or import-supply risks.
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Energy recovery in electric arc furnaces

Energy recovery through waste heat recovery (WHR) systems in electric arc furnaces
(EAFs) has significant potential and is gaining attention in India as a best available technology
for improving energy efficiency and reducing carbon emissions. Up to 25-30% of the energy
input to EAFs is lost as waste heat through off-gases. Capturing and reusing this heat — for
scrap pre-heating or boiler feedwater pre-heating — can substantially cut energy
consumption, reduce fuel use in boilers, and lower greenhouse gas emissions.

A typical WHR system for boiler feedwater in an EAF can involve around ¥10 lakh of
investment with a payback of about three months, depending on the distance between the
EAF and the boiler, and can cut fuel oil consumption and emissions by roughly 1,510 tCO, per
year.

_( Implications for banks and instrument design }
- The investment cannot easily be treated as a single project, because several components
work together over an existing asset. Ring-fencing is possible, but benefits are spread across the
process.

- Loan structures can use a short moratorium to cover installation and commissioning, rather
than long grace periods.

- Repayments should follow cost-saving patterns, not expected revenue growth. Front-loaded
repayment is possible once savings are visible.

- Performance-linked pricing works well, using indicators such as electricity intensity or fuel
savings to adjust the margin.

- Technology risk is low, as WHR solutions are well-proven; the main concern is integration risk
with existing operations.

- Where energy is sold outside the group, banks should look for power or steam purchase
agreements to reduce offtake risk.

- Green term loans (green loans) suit cases where WHR assets can be identified and ring-fenced
as ICMA-eligible green assets.

- Sustainability-linked loans (SLLs) are suitable when WHR is part of broader optimisation of the
EAF, with KPIs on energy or emissions. Transition-finance labels may apply where WHR sits
within a wider decarbonization plan.

- Overall, banks can treat EAF energy recovery as a low-technology-risk, medium-capex
opportunity, best served by term loans with limited moratorium, front-loaded repayment and
performance-linked features.

[ Implications for borrowers’ business ]

*Energy recovery in electric arc furnaces is a process-level retrofit, not a new standalone plant. It
is installed on existing furnaces and has limited resale or collateral value.

¢ Capital expenditure is moderate and lower than for many innovative low-carbon options.

*The business case rests on operational cost savings: lower grid electricity purchases and
reduced boiler fuel use.

*When the system is well designed, savings start quickly, easing cash-flow pressure soon after
commissioning.

*The retrofit improves efficiency and utilisation of the existing EAF, rather than changing output
or product mix.

*|f recovered heat or power is sold externally, long-term purchase agreements can stabilise
income from the system.

*Borrowers become less exposed to electricity price volatility, since a share of demand is met
internally.

*Some specialised equipment may need to be imported, creating currency and trade risk that the
borrower must manage.
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Increasing proportion of scrap steel

Scrap steel is a central pillar of India’s Green Steel Initiative, with a government target to raise
scrap to 50% of steel input by 2047, sharply cutting reliance on iron ore and coal-intensive
blast furnace routes. Scrap-based production in electric arc furnaces (EAFs) and induction
furnaces (IFs) can lower emissions to around 0.5 tCO, per tonne, compared to about 2.5
tCO, from ore-based routes, while consuming up to 75% less energy. As global scrap trade
tightens, India’s strategy to scale domestic scrap availability (e.g. from ship-recycling and
end-of-life vehicles) is becoming critical to maintain competitiveness and support a circular,
low-carbon steel system.

_[ Implications for banks and instrument design }

« For financiers, this is not a classic project-finance case; benefits come from an operating
model change across sites, not from one ring-fenced asset.

» Because capex is modest, banks can use corporate-level term loans aligned with standard
tenors, rather than complex project structures.

* LMA-aligned green loans are difficult because scrap is a feedstock, not an ICMA-eligible
physical asset, unless a specific asset is ring-fenced to higher scrap intake.

« Sustainability-linked loans (SLLs) are a better fit, since impact comes from operational
outcomes (emissions per tonne, scrap share), not asset ownership.

* Loan design should include hedging strategies, liquidity buffers and covenants linked to
input sourcing and inventory to manage volatility in scrap prices and supply.

» Banks may look for some offtake agreements for scrap-intensive products, especially where
buyers value low-carbon steel or export market access.

* A slight moratorium and performance-linked pricing, aligned to long-term cost savings and
emission-intensity improvements, can reduce default risk as the model stabilises.

* Transition-finance labels may be appropriate only where distinct assets or systems
supporting scrap use are part of a credible transition plan.

* Overall, banks can treat scrap-based decarbonization as a low-technology-risk,
input-volatile opportunity, best served by sustainability-linked loans and corporate-level
green term loans with covenants that cushion input-price shocks.

Implications for borrowers’ business ]

J

*The shift to higher scrap use does not fund a single asset; it requires reconfiguration of
processes and supply chains across multiple plants.
« Capital expenditure rises only moderately, making this one of the most cost-effective
low-carbon options in steel.
» Low capex means the gearing ratio is not significantly disrupted, although peripheral
investments (such as logistics and quality control) must be carefully planned.
*» Operating costs decline over time due to lower fuel and energy use, but savings may take
time to stabilise as scrap procurement, quality and yields improve.
» The main risk for borrowers is logistics and market risk: volatility in scrap price and
availability can affect production and cash flows.
* There is a risk of some customers resisting scrap-intensive steel, so long-term offtake or
purchase agreements can help secure demand.
» Technology risk is low: using steel scrap is well-established and widely accepted, with
measurable emissions-reduction potential.
» Compliance risks are nominal, though imported scrap can introduce currency and trade risk
that needs managing.
* Overall, increasing scrap share offers strong emission and energy savings with modest
capex, but demands careful management of input volatility and logistics.

10
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Using green hydrogen as reducing agent for DRI

Green hydrogen—based direct reduced iron (DRI) replaces natural gas in the reduction
process, producing water vapour instead of CO, and enabling a pathway to
near-zero-emission steel when combined with electric arc furnaces (EAFs). Costs remain high
and full commercial roll-out is still early-stage, but government-backed pilots and private
investments are rapidly building experience, making green hydrogen DRI one of the most
strategic — and capital-intensive — options in India’s future steel decarbonization mix.

_[ Implications for banks and instrument design }
* For financiers, this is a fundamental process change, not a marginal retrofit, and will usually
require ring-fenced, bespoke structures rather than standard corporate term loans.

* Banks are likely to favour ring-fenced project-finance structures with tighter covenants to
manage construction, ramp-up and input-supply risk.

* High capex increases exposure per facility; consortium or syndicate lending can pool risk
across multiple banks.

* Loan structures may include time-staggered commitments and phased disbursements,
tied to commissioning milestones and the availability of key inputs such as hydrogen and
renewable power.

» An extended moratorium is often needed, with repayment tranches that step up gradually
as operations stabilise and hydrogen supply improves.

* Long-term offtake agreements with buyers, and potentially carbon contracts for difference
(CCfDs) or similar mechanisms, are important to give revenue and price certainty.

« Strong technical due diligence, performance guarantees and supply guarantees are
essential, along with conditions precedent tied to regulatory approvals and infrastructure
readiness.

* Blended finance structures using concessional funds, guarantees, subordinated debt or
grants can help de-risk early projects and crowd in commercial capital.

* Overall, banks should treat green hydrogen DRI as a bespoke, high-risk, high-impact
transaction, best served by green project finance, transition-aligned structures, syndication
and blended finance, with extended tenors, risk-sharing and performance-linked covenants.

~

Implications for borrowers’ business

» Funding green hydrogen—-based DRI means transforming core production processes and
assets, often by adding an entirely new DRI module.

* The shift depends on large, reliable supplies of green hydrogen, renewable energy and
associated logistics, which may take time to scale in most markets.

« Capital expenditure rises sharply relative to BF—-BOF or gas-based models because of
specialised equipment, integration complexity and significant peripheral investments.

» The transformation requires new skills and workforce training, creating execution risk and
potential delays during transition.

« In the near term, operating costs are higher, since green hydrogen is more expensive than
fossil fuels; benefits take time to appear.

» Demand for near-zero-carbon steel is still nascent, so the commercial upside from green
premium pricing is uncertain in the short run.

» The technology is early-stage, largely at pilot or first-of-a-kind scale, which raises technology,
supply and integration risk for the borrower.

» Some critical equipment and inputs may need to be imported, exposing borrowers to currency
and trade risk.

« Overall, hydrogen-based DRI is a high-capex, high-impact, long-horizon investment that

can transform a producer’s emissions profile but requires patient, carefully sequenced
implementation.

11
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Carbon capture, utilisation and storage

Carbon capture, utilisation and storage (CCUS) targets process emissions from blast
furnaces and DRI plants that cannot be eliminated by energy efficiency or renewable energy
alone. It is technically complex and capital-intensive: emissions come from multiple points in
an integrated plant, costs are high, and the business case depends heavily on policy support,
carbon pricing and blended finance, rather than higher steel prices.

_[ Implications for banks and instrument design }
* The bank is funding an add-on system, not the main steel business. Credit analysis must
focus on CCUS-related cash flows and risk, not just the existing steel operations.

* Transactions are effectively project-style capex in brownfield settings, even when
booked at corporate level, and often require bespoke structuring.

* High capex and uncertain benefits increase leverage and execution risk; banks will need
conditional disbursements, careful phasing and strong sponsor support.

» Banks may prefer borrowers with strong, stable margins and robust cash flows, given the
higher opex and less direct cost-reduction pathway.

» Revenue support will likely rely on policy tools such as carbon pricing, CCfDs, carbon
credits, guarantees and subordinated or public capital, rather than higher steel prices.

* CCUS projects need robust technical DD, performance guarantees and conditions
precedent embedded in loan documentation to manage technology and integration risk.

» Changes in carbon policy introduce political and regulatory risk, making long tenors and
stable policy frameworks critical for bankability.

* Currency and trade risks may require hedging and risk-sharing mechanisms, especially
for imported equipment and services.s Overall, CCUS in steel calls for bespoke, risk-shared
structures with extended moratoriums and tenors, phased disbursement,
performance-linked repayment, and strong reliance on green project finance,
sustainability-linked loans and blended finance, often via syndicates or consortia.

_[ Implications for borrowers’ business }
* CCUS in steel overlays a new system on existing plants, rather than changing core
steelmaking assets. It adds complexity without replacing the underlying production route.

* The investment is site-specific, and physical reuse of CCUS assets at other locations is
limited.

« Capital expenditure is very high, including peripheral infrastructure and networks that are
still underdeveloped in many markets, which can strain already leveraged balance sheets.

» Operating costs increase, as CCUS systems consume energy and other inputs, while
cost savings are less clear than for renewable energy.

* CCUS does not change the steel product or create clear new revenue streams. lts value
comes from emission reduction and compliance, not from a price premium on “CCUS steel”.
» The technology is early-stage in India, requiring strong technical due diligence,
performance guarantees and close operational oversight.

* There may be new regulatory requirements, and outcomes depend heavily on the
stability of carbon and climate policies.

» Some equipment and inputs must be imported, adding currency and trade risk to already
complex projects.

» Overall, CCUS is a high-capex, policy-dependent option that manages emissions but
does not improve core production economics on its own.

Renewable energy integration

Renewable energy integration in steel—through captive solar and wind plants and power
purchase agreements (PPAs)—is emerging as a core decarbonization lever, especially for
DRI-EAF and standalone EAF routes that are highly electricity-intensive. By replacing
grid-supplied fossil power with renewables, steel plants can achieve rapid and predictable

12
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operating cost savings, cut exposure to volatile fossil-fuel prices, and significantly lower
Scope 2 emissions.

—[ Implications for banks and instrument design }

» From a financing perspective, this involves both project-specific assets and
corporate-level contracts, so a combination of project finance and corporate term loans
is often relevant.

» The main risks are asset-performance risk for captive plants and contract risk for PPAs,
both of which can be addressed through robust technical and legal due diligence.

* Moderate capex can usually be absorbed on the balance sheet, especially because it is
offset by lower exposure to future electricity tariffs, keeping leverage manageable.

* Loan structures can use lower or no moratorium if benefits accrue quickly, combined with
longer tenors that match the long economic life of renewable assets.

» Performance-linked pricing tied to reductions in fossil electricity use or Scope 2 emissions
can strengthen alignment between the borrower’s savings and the bank’s risk profile.

» Because technologies are mature and widely deployed, technology risk is low, making
renewable integration a lower-risk low-carbon option from a credit perspective.

* LMA-aligned green loans work well when financing is asset-specific and clearly
ICMA-eligible; sustainability-linked loans (SLLs) are suitable where performance across
multiple sites is the focus.

 Within green loans, green project finance is well suited to captive projects, while green
term loans suit incremental renewable integration into existing plants. Transition-labelled
finance is possible where distinct renewable assets form part of a broader transition plan.

* Overall, banks can treat renewable integration as a moderate-ticket, low-technology-risk
opportunity, best served by green term loans, green project finance and SLL structures with
somewhat longer tenors and clear performance metrics.

—[ Implications for borrowers’ business }

* Renewable energy integration funds a mix of physical assets and contractual
arrangements, such as captive solar or wind plants and PPAs with third-party generators.
« Captive renewable assets are project- and site-specific, while PPAs sit at the corporate
level and cover multiple plants or operations.

« Capital expenditure rises moderately, including peripheral investments in transmission
connections, integration and, in some cases, storage.

« In the near term, operating costs may temporarily increase due to integration and ramp-up,
but over time the marginal cost of energy becomes lower and more predictable.

» The main operating benefit is reduced grid electricity purchases, which delivers
long-term operational savings and Scope 2 emission reductions.

* Solar and wind technologies are proven and commercialised, while storage remains in
earlier stages of deployment.

* The steel sector benefits from a well-developed EPC ecosystem and established
compliance frameworks, which reduces execution and regulatory risk.

» Borrowers become less exposed to fossil-fuel price volatility, improving long-term cost
visibility and resilience.

» Overall, renewable integration offers moderate capex and fast, measurable operating
benefits, supported by a mature technology and regulatory environment.

Shifting from BF-BOF production route

Shifting from the blast furnace—basic oxygen furnace (BF-BOF) route to electric arc furnace
(EAF) or induction furnace (IF) routes can dramatically lower emissions and energy use,
as scrap- and DRI-based production is far less carbon-intensive than ore- and coal-based BF—
BOF. While the underlying technologies are proven, this is a system-level overhaul of core
production assets, involving multi-phase investments, new input markets (scrap, electricity,
gas) and substantial implementation complexity.

13
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J

—[ Implications for banks and instrument design

» For financiers, this is a system-wide replacement, not a single-asset upgrade, which makes
standard green-loan structures harder and calls for more bespoke approaches.

* Loans will often require longer tenors to match asset lifespans, with covenants and
repayment focused on the period after the new system stabilises.

* Banks must manage peaks in funding needs across phases, using milestone-based
drawdowns and covenants linked to progress and commissioning.

* Peripheral capex and balance-sheet stretch make ring-fenced structures more practical
where parts of the new system can be clearly isolated and financed.

» Extended moratoriums and patient capital are needed because operating benefits and cost
savings do not appear immediately and depend on volatile input markets.

» Repayment profiles should reflect back-ended benefits, with more conservative assumptions
on when the new route reaches stable, efficient operation.

» Banks may require liquidity buffers and hedging (e.g. for scrap, power, gas) and include
covenants to manage input-price and supply volatility.

* Loan documentation may include conditions precedent tied to regulatory and permitting
milestones to reduce regulatory and implementation risk.

« Offtake agreements can help reduce demand and price uncertainty, especially with
customers that have long investment horizons or export exposure.

* Overall, financial instrument design should emphasise longer tenors and moratoriums,
milestone-based drawdowns, operating-risk mitigants, input-hedging and offtake
arrangements, with a preference for sustainability-linked loans and green term loans at
the corporate level, and transition-aligned structures for distinct replacement assets.

—{ Implications for borrowers’ business }

* This shift involves a fundamental change in the production system, adding new core
assets and infrastructure rather than retrofitting existing lines. It is site- and project-specific.

» A new production system requires longer asset lifespans, so borrowers need financing that
matches these longer economic lives.

« Capital expenditure rises, and implementation can involve multiple phases and modules,
creating construction, operational and execution risks.

* Peripheral investments (e.g. utilities, logistics, ancillary systems) are significant and
non-optional, which can stretch balance sheets alongside legacy asset depreciation.

* In the near term, operating costs may rise, and long-term cost savings depend on input
price trends, maintenance, and technology evolution.

» Cash-flow benefits accrue only after the new system stabilises, so they are not
front-loaded.

« Although the technologies (EAF, DRI-EAF, IF) are mostly proven, the shift exposes the
borrower to new input markets (scrap, electricity, gas) and associated volatility.

* There may be additional compliance requirements in the near term, increasing the need
for permits, environmental clearances and reporting.

* Demand for low-carbon steel is still nascent in India, so offtake risk remains, even if
long-term trends are favourable.

* Overall, shifting from BF—BOF is a moderate-to-high capex, complex multi-stage
transition with substantial long-term emissions benefits.

Financing guide: Cement

The cement industry is a cornerstone of India’s infrastructure development but also one of the
largest industrial sources of carbon emissions, driven primarily by process-related CO, from
limestone calcination and fossil fuel combustion. To align with India’s net-zero and energy
efficiency goals, the sector must accelerate the adoption of LCTs or BATs that enhance
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material and energy efficiency, reduce the clinker factor, and enable partial fuel switching. This
section outlines the key LCT/BAT options suitable for deployment in the Indian context.

Designing to use cement more efficiently

Designing buildings and infrastructure to use less cement for the same performance is a
powerful but underused decarbonization lever. Material-efficiency strategies—optimised
structural design, modular and prefabricated construction, alternative materials like
compressed stabilised earth blocks (CSEB), and 3D-printed components with industrial
by-products—can cut cumulative CO, emissions from the built environment by an
estimated 25-30%, while also reducing waste and speeding up project delivery.

_[ Implications for banks and instrument design ]

J

» For financiers, this is not an asset-specific project, but a change in how the borrower designs
and operates. It calls for instruments that link financing to performance, not to a discrete asset.

» Banks may offer slightly longer moratoriums where borrowers are already highly geared, to
ease initial cash-flow pressure during adoption.

» Some peripheral investments need to be built into the loan sizing to reduce execution risk
and avoid under-financing the transition.

* Repayments can be structured so that instalments increase gradually as the new
processes stabilise, reflecting a ramp-up in savings.

» Milestone-based drawdowns and covenants can be tied to completion of key steps (training,
integration, pilot projects) to manage transition risk.

» Performance-linked pricing is suitable, with loan margins tied to indicators such as clinker or
cement use per unit of output, or other efficiency metrics, where data allow.

* Proven technologies and clear metrics make sustainability-linked loans (SLLs) an
appropriate tool, linking interest rates to verified emission or efficiency improvements.

* LMA-aligned green loans are generally difficult because this is an operating design choice,
not a single ICMA-eligible asset. Green term loans can still support broader efficiency
programmes where use-of-proceeds can be demonstrated.

« Overall, financial design should emphasise longer moratoriums where needed, progressive
repayments, milestone-based drawdowns and performance-linked pricing, using SLLs and
green term loans as the primary instruments, and transition-labelled finance only for distinct,
ring-fenced low-carbon design assets.

_[ Implications for borrowers’ business }

* This approach funds process and design upgrades, not a single physical asset. It focuses
on redesign, optimisation and new construction practices that can be replicated across multiple
plants or projects.

« Capital expenditure rises at low to moderate levels, for software, design capabilities, training
and some ancillary equipment. Highly leveraged companies may still feel this additional capex.
* Integration of new design processes into legacy kilns and production lines can create
execution challenges and temporary disruption.

» Operating-cost benefits accrue over time as material use and energy consumption fall, but
there is often a gestation period before savings fully show up.

» Workforce training is needed to implement new design tools and construction methods,
which, if poorly managed, can increase operational and execution risk.

» The main benefit is lower resource and energy cost, not higher output or revenue, so gains
show up in operating margins rather than sales volumes.

« Efficiency-related technologies and practices are mostly proven, with measurable impact
where data systems exist, which keeps technology risk low.

» Compliance burdens are minimal, and most inputs are sourced locally, limiting currency and
trade risk. Some input-price volatility remains a concern and may require buffers.

* Overall, designing to use cement more efficiently delivers gradual but meaningful

operating-cost and emissions reductions, with relatively modest capex but some integration
and aestation risks.
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Energy efficiency

Energy efficiency is a key decarbonization lever for India’s cement industry. Average plants
already outperform global benchmarks, but best-performing units use far less thermal and
electrical energy (down to 675 kcal/kg clinker and 56.1 kWh/tonne cement), showing large,
untapped potential. Wider adoption of process optimisation, waste heat recovery (WHR),
modern kilns and efficient grinding systems can further cut energy use, opex and CO,

emissions across the sector.

4[ Implications for banks and instrument design }

* For financiers, these are operational retrofits rather than discrete projects, so lending
should focus on how upgrades affect overall plant performance and cash flows.

» Banks may offer slightly longer moratoriums where leverage is high, especially in
multi-plant programmes, to ease the initial impact on cash flows.

* Loan sizing should include peripheral investments (integration, ancillary works) to avoid
under-financing and implementation risk.

* Repayments can increase gradually as the new systems stabilise, matching debt service
more closely to realised savings.

* Milestone-based drawdowns (e.g. tied to commissioning and early performance tests) help
manage transition risk and ensure funds follow progress.

» Performance-linked pricing can reward verified reductions in specific energy consumption
or emissions, where data quality allows.

* This makes sustainability-linked loans (SLLs) attractive, linking pricing to clear energy or
emissions KPls, alongside green term loans where specific assets can be identified.

» LMA-aligned green loans are difficult where improvements are purely operational; they
work best when specific energy-efficient equipment can be ring-fenced as an ICMA-eligible
asset.

* Overall, the instrument mix should mirror that for “designing to use cement more efficiently”:

longer moratoriums where needed, progressive repayments, milestone-based
drawdowns and nerformance-linked pricina. usina SLLs and areen term loans as primarv

Implications for borrowers’ business }

» Energy-efficiency projects fund upgrades to existing processes and equipment, not
standalone new plants. They are process-level retrofits that can be replicated across multiple
lines or sites.

+ Capital expenditure rises at low to moderate levels, which can still be challenging for
highly leveraged companies.

* Integrating new control systems, WHR units or grinding technologies into legacy kilns and
mills can create execution challenges and temporary disruption.

» Operating-cost benefits accrue over time as energy use falls, but there is usually a
gestation period before savings fully stabilise.

» Workforce training is needed to run advanced process control and new equipment, and
poor implementation can raise operational and execution risk.

» The main benefit is lower resource and energy cost, not higher output; gains show up in
margins rather than sales volumes.

« Efficiency-related technologies are mostly proven, with good scope for monitoring and
measurement where data systems exist, so technology risk is low.

» Compliance requirements are minimal, and most inputs are locally available, which limits
currency and trade risk; input-price volatility remains a concern.

« Overall, energy-efficiency investments deliver steady cost and emissions reductions with
manageable capex, but require good planning and integration.
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Clinker substitution & the use of supplementary cementitious materials

Reducing the clinker-to-cement ratio is one of the most powerful ways to cut cement’s carbon
intensity, since clinker production accounts for 80-90% of total CO, emissions from cement
manufacturing. India is already a global leader in blended cements (average clinker factor
~0.73), using fly ash and ground granulated blast furnace slag (GGBS) to produce PPC, PSC
and composite cements that make up over 70% of output. Going forward, scaling alternative
SCMs such as calcined clays (LC?), limestone and natural pozzolans will be critical to sustain
and deepen this low-clinker trajectory.

4[ Implications for banks and instrument design }

* For financiers, this is not a single green asset, but a change in input mix and process
design that can support replicable loan structures across a corporate’s portfolio.

» Milestone- or condition-based disbursements and somewhat longer tenors can help
manage capex pressures for more leveraged borrowers.

* Loan sizing should explicitly include peripheral capex needed to meet standards and ensure
demand, reducing the risk of under-investment.

» Milestone-based drawdowns and covenants tied to integration steps and quality
benchmarks can help manage execution risk.

» Because benefits start early, loans can be structured with little or no moratorium, which is
attractive for banks and keeps repayment more front-loaded.

» Performance-based pricing can be linked to energy and clinker-related KPlIs (e.g. clinker
factor, emissions per tonne), where data are available.

* This supports the use of sustainability-linked loans (SLLs), where pricing depends on
achieving clinker-factor or emission-intensity targets.

» Banks may use buffers and covenants to cushion input-price shocks, and
milestone-based disbursement to manage operational risk.

* Overall, financial design should focus on performance-linked repayment, milestone-based
drawdowns and input-risk mitigation, using SLLs and corporate-level green term loans

as primary tools; green-loan labelling is generally harder because the emissions savings come
from inout substitution rather than a discrete asset.

Implications for borrowers’ business }

* Clinker substitution funds a process-based technology and its optimisation, plus some
plant-level assets (e.g. blending, grinding, quality control). These can be replicated across
multiple plants.

« Capital expenditure rises only slightly, depending on the degree of replacement, but can
still stress highly geared companies.

+ Additional peripheral investments (testing, quality control, logistics) are needed to ensure
product quality and standardisation for customers.

« If not well integrated with existing processes and systems, clinker-substitution measures can
create operational and execution risk.

+ Benefits typically accrue quickly, as lower clinker content and SCM use reduce fuel and
electricity needs and thus operational costs. There is usually minimal need for moratorium.
» The main operating benefit is reduced fuel and electricity cost, alongside lower specific
emissions.

* The technology is relatively mature and stable, especially for established SCMs such as fly
ash and GGBS.

» The main risks are operational/execution risk and input volatility (availability and price of
SCMs), with some currency/trade risk for imported inputs.

* Overall, clinker substitution delivers fast, high-impact emission and cost reductions with
minor capex but depends on SCM supply and quality management.
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Waste heat recovery

Waste heat recovery (WHR) captures high-temperature exhaust gases from kilns and clinker
coolers and converts them into electricity or process heat, instead of venting them to the
atmosphere. In India, WHR can already provide 25-30% of a plant’s electricity demand with
14-18% cost savings and paybacks as low as about 14 months, making it one of the most

cost-effective and mature decarbonization options for the cement sector.

_[ Implications for banks and instrument design }

* For financiers, WHR is a clearly identifiable asset with its own energy output, suitable for
project-style analysis and ring-fenced financing when cash flows can be isolated.

* Replicability across sites allows banks to standardise loan terms and covenants for a
portfolio of similar WHR projects.

* Loans to more leveraged borrowers may need longer tenors, performance-linked
repayment, or blended structures to keep debt service manageable.

* Loan documentation should provide for milestone-based disbursement, tied to
engineering, procurement, construction and commissioning stages, to manage integration and
execution risk.

» Because savings start early, banks can use minimal moratoriums and begin repayment
once WHR generation is stable, improving capital recycling.

» Banks may set longer tenors and maintenance-linked covenants, ensuring plant upkeep
supports long-term performance and cash-flow strength.

+ Clear metering and impact data make performance-linked repayment (e.g. margin linked to
kWh generated or emissions avoided) feasible and credible.

» Banks can manage compliance and integration risk with conditions precedent (permits in
place) and stepwise disbursement to control construction and commissioning risk.

* Overall, LMA-aligned green loans are well suited, as WHR is an ICMA-eligible green
project. Green project finance works where WHR cash flows are ring-fenced;
sustainability-linked loans can support broader operational efficiency programmes where
WHR is one component, and transition-labelled finance is possible where WHR forms part of a
wider decarbonization plan.

_[ Implications for borrower’s business }

* WHR in cement funds a specific asset and process-based technology (turbines, boilers,
heat-exchange and electrical systems) that must be tightly integrated with existing kilns and
coolers.

* Once the design is proven, WHR systems can be replicated across multiple plants,
enabling a repeatable technical and financing model for a given corporate.

« Capital expenditure rises moderately, and ticket size depends on installed MW and plant
layout. Highly geared corporates may require longer tenors or tailored structures.

» Successful operation depends on stable process conditions: consistent clinker production,
stable kiln operation and effective dust control. Poor integration can create operational risk.

» Operating benefits usually accrue quickly through lower grid electricity purchases and fuel
savings, reducing the need for long grace periods.

* The investment lifespan of WHR assets can be longer than typical loan tenors, requiring
careful alignment of debt maturity with asset life and maintenance plans.

* WHR is a mature, relatively stable technology with clear, metered energy-saving and
emissions-reduction data, supporting robust performance tracking.

» Compliance requirements are straightforward, mainly related to environmental permits and
safety; operational risk lies more in integration than in regulatory complexity.

» Overall, WHR offers moderate capex, fast operational benefits and strong emissions
cuts, making it a practical and attractive decarbonization option.
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Alternative fuels & raw materials

Using alternative fuels and raw materials (AFR) in cement kilns allows plants to replace coal
and petcoke with waste-derived and biomass fuels, cutting emissions, lowering fuel costs
and supporting circular-economy solutions. With India’s average thermal substitution rate
(TSR) only around 7% versus 25% globally, scaling AFR—through better pre-processing,
handling systems and stable waste supply—offers substantial potential to reduce CO, (by 70—
150 kg CO,/tonne cement at ~25% TSR) while diverting waste from landfills.

—[ Implications for banks and instrument design }

* For financiers, these are site-specific but replicable process upgrades, suitable for
standardised loan templates once a configuration is proven.

« Offtake risk relates to market demand for low-carbon cement; long-term purchase
agreements can support demand certainty where buyers value lower-emission products.

* Higher capex and complexity suggest longer tenors, performance-linked repayment,
equity co-investment and partial guarantees, particularly for large new AFR systems.

* Loan structures should include input-sourcing contracts and covenants, with diversified
suppliers and milestone-based disbursement to manage feedstock and implementation risk.

» Where systems ramp up quickly, banks can keep moratoriums minimal to short, while still
offering longer tenors to reflect longer investment lifespans.

» Performance-linked repayment can be tied to TSR levels, fuel-cost savings, or emissions
reductions, with impact verification built into loan monitoring.

* LMA-aligned green loans may work where discrete AFR systems meet ICMA eligibility and
emissions savings can be quantified; sustainability-linked loans (SLLs) are suitable when
AFR forms part of a wider operational decarbonization plan.

» Green project finance is appropriate for large, high-capex AFR systems where
efficiency-related cash flows can be ring-fenced; transition-labelled finance fits projects that
directly replace fossil fuel use. Guarantees can help de-risk early or complex AFR expansions.

* Overall, banks should focus on input-linked contracts and covenants,
performance-linked repayment, longer tenors, milestone-based disbursement, impact
verification and selective use of guarantees and carbon-credit upside, using green
project finance and SLLs as core instruments.

4[ Implications for borrowers’ business }

» AFR projects mainly fund process changes and specialised in-plant systems (shredders,
weigh feeders, multi-channel burners, calciner upgrades, bypass and emission controls), with
scope to replicate across multiple plants.

* The shift does not create a new product; the cement remains similar, so demand depends
on broader appetite for low-carbon cement rather than a distinct offtake market.

« Capital expenditure is relatively high, and systems are operationally complex, especially at
higher TSRs. Peripheral capex (pre-processing, storage, emission controls) is essential.

» Operating performance depends heavily on supply, cost and quality of AFR feedstocks
(e.g. MSW-RDF, biomass, industrial and hazardous wastes). Poor feedstock can create
operational and execution risk.

« If AFR supply chains are established quickly, fuel-cost savings and emission reductions
can accrue relatively fast, limiting the need for long moratoriums.

* AFR use reduces emission intensity and fossil-fuel dependence, but operating costs can
rise if waste processing, logistics or regulatory compliance are not well managed.

» The underlying AFR technologies are well established, so technology risk is modest; the
main challenges are feedstock logistics, quality consistency and regulation.

» Implementation depends on quality and consistency of waste streams, and on timely
approvals and coordination with municipalities and other suppliers. Imported materials and
regulatory shifts can add risk.

* Overall, AFR offers significant emissions and fuel-cost benefits, but success hinges on
robust waste-supplv chains. infrastructure and reaulatorv support.
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Electrification and renewable energy integration

Electrification and renewable energy integration in cement aim to replace coal- and petcoke-
based heat and power with clean electricity, green hydrogen and on-site solar or wind.
These pathways—backed by India’s rapid RE expansion and emerging deep-electrification
technologies—can significantly cut emissions and long-term energy costs and are expected to

attract billions of dollars of new investment across the sector by 2030.

)|

— Implications for banks and instrument design )

» For financiers, these are asset- and process-level upgrades that can support templatised
loan structures once a configuration is proven.

» Where surplus RE is exported, banks may look for offtake contracts or PPAs and, where
relevant, participation in voluntary carbon mechanisms to underpin revenue.

» Banks may consider tiered financing structures that combine long tenors,
performance-linked incentives, consortium lending and partial guarantees to manage
higher exposure.

* Loan sizing must include peripheral capex to avoid under-funding integration and to reduce
execution and performance risk.

* A moratorium may be preferable during early integration, with repayments aligned to when
the system reaches stable productivity and savings.

» Operating benefits from electricity-cost savings should drive cash-flow—based repayment
schedules, with conservative assumptions on the ramp-up of savings.

* Proven technologies and measurable energy savings create scope for performance-linked
instruments, where pricing depends on verified energy or emissions outcomes.

» Banks should emphasise strong technical due diligence, performance guarantees,
milestone-based disbursements and periodic audits, as well as hedging where imported
components create currency exposure.

* Overall, financial design should focus on managing operational integration,
milestone-based disbursement, performance audits and guarantees, long tenors, and
offtake or PPA arrangements, using LMA-aligned green project finance, green loans and
sustainability-linked loans, often supported by syndicate lending for larger projects.

[ Implications for borrowers’ business )

« Electrification and RE integration fund upgrades to processes and assets (e.g. RE plants,
electric systems, hybrid heat solutions), which can be replicated across multiple plants.

* The investment does not create a new product; cement remains similar. Surplus renewable
power, if sold externally, can benefit from power purchase agreements (PPAs) or
carbon-credit mechanisms.

« Capital expenditure can be moderate to high, especially for deep electrification or large
RE capacity, increasing loan size and repayment obligations and potentially stressing already
leveraged corporates.

» Some peripheral investments (e.g. grid connections, control systems, integration hardware)
are needed to keep hybrid systems operating efficiently.

* Operating performance depends on how quickly new systems stabilise; until then,
integration complexity can raise operational and execution risk.

* Once stabilised, electrification and RE integration reduce operational costs through
electricity savings and lower fuel exposure, but timing of savings must be carefully
assessed for underwriting.

* The technologies involved (RE, many electrification components) are commercially proven,
though some deep-electrification pathways remain in earlier stages.

* Hybrid systems can be complex to integrate, requiring strong technical design,
commissioning support and compliance with relevant standards. Imported components may
introduce currency and trade risk.

« Overall, electrification and RE integration offer material emissions and cost reductions,
but with higher capex, integration complexity and longer investment horizons.
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Carbon capture, utilisation and storage

Carbon capture, utilisation and storage (CCUS) is needed to tackle 35-45% of cement
emissions that come from the calcination of limestone and cannot be eliminated through
efficiency, fuel switching or renewable energy alone. By capturing CO, from kiln flue gases
and either storing it in geological formations or using it in products (e.g. aggregates,
chemicals, synthetic fuels), CCUS offers a way to address these unavoidable process
emissions—but with very high capex, complex operations and strong dependence on
policy, carbon pricing and public support.

_[ Implications for banks and instrument design }

* For financiers, this is a complex add-on system whose economics depend on capture,
utilisation/storage and policy support, calling for bespoke, risk-shared structures rather than
standard loans.

* Long-term sector targets and cluster approaches suggest a need for phased, multi-project
financing strategies, often involving consortia and public partners.

» Banks may need tiered capital structures combining senior and subordinated tranches,
concessional funds, partial guarantees and blended finance to keep risk at acceptable levels.

* Longer investment lifespans and delayed benefits require extended tenors, long moratoriums
and possibly staggered, consortium-based financing, rather than standard single-bank term
loans.

* Input-price volatility and policy risk reinforce the need for risk-sharing mechanisms, phased
disbursement and conservative cash-flow assumptions.

» Revenue support may need to come from carbon pricing, CCfDs, carbon markets or public
funding, making CCUS highly dependent on policy frameworks and carbon-market upside.

* Loans will need strong technical due diligence, performance guarantees, operational
audits and robust carbon-impact measurement, with phased implementation schedules.

» Banks must incorporate policy and regulatory risk into structuring and pricing, and may rely
more on syndicated and blended structures than on bank-only balance-sheet lending.

* Overall, financial instrument design should emphasise extended moratoriums, phased
disbursement, tiered and blended financing, performance guarantees and audits, and
policy/sponsor support, using green project finance, sustainability-linked loans and
blended-finance structures, typically within project-finance or syndicated loan frameworks.

4[ Implications for borrowers’ business }

» CCUS in cement adds a system overlay to existing kilns and plants rather than replacing the
core production process; assets are project- and site-specific but in principle replicable across
plants.

* The potential scale is large (hundreds of MTPA of CO, by 2070), and projects typically require
significant plant redesign, integration with transport and storage networks, and close
coordination with cluster or hub models.

« Capital expenditure is very high, with substantial peripheral investments; the technology is
complex and can create major execution and operational risks if not managed well.

* Operating costs increase due to energy use and additional inputs for capture, compression
and transport, and benefits may only materialise over long timeframes.

« Volatility in energy and chemical inputs can add further uncertainty to already high operating
costs.

» Cash-flow benefits may not be visible for a long period, especially where carbon prices,
utilisation markets or storage incentives are not yet fully established.

» CCUS remains a relatively early-stage technology in cement, despite pilots and testbeds, and
requires strong technical capabilities and monitoring.

» Compliance requirements are extensive, and there is exposure to currency and policy risk,
especially where equipment is imported and regulations evolve.

» Overall, CCUS is a high-capex, high-complexity, policy-dependent option that is essential
for deep decarbonization but carries lona aestation and delaved benefits.
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Strategic implications for financing low carbon steel and
cement

Pricing risk and structuring low-carbon transactions

For both steel and cement, most low-carbon technologies combine new processes with
existing assets rather than creating neatly separable projects. This makes ring-fenced, pure
project finance the exception, not the rule. The main risks for lenders are therefore:

o Execution and timing risk — the ability of borrowers to integrate complex technologies
and realise savings on schedule.

¢ Input volatility — exposure to scrap, AFR, power, hydrogen, SCMs and other feedstocks.

e Demand and policy uncertainty — domestic demand for low-carbon products is still
nascent, and carbon markets and policy support are evolving.

Technology risk is generally lower than these integration and market risks, except for
early-stage options such as green hydrogen-DRI and CCUS. In this context, risk premium
and pricing should be driven less by “newness of technology” and more by the:

e Trajectory and reliability of cost savings,
e Strength of input and offtake contracts, and
e Quality of data and monitoring systems that underpin performance-linked structures.

Across both sectors, performance-linked loans are a practical “low-hanging fruit”, provided
data on energy, emissions and process performance are credible, consistent and verifiable.

Prioritising instruments across steel and cement

For banks, three families of instruments are most relevant:
o Green loans (term loans and project finance),

e Sustainability-linked loans (SLLs), and

o Transition-labelled structures, where appropriate.

A concise way to organise them is by technology archetype, cutting across steel and cement:

Table 1: Financial Instruments by technology archetype

Process and Steel and cement SLLs: green term loans | Use SLLs with clear KPIs (SEC,
design energy efficiency; where discrete assets emissions per tonne, material efficiency).
efficiency “designing to use exist Offer modest tenors and limited

cement efficiently” moratorium, with repayments aligned to

stabilisation of savings.
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Input and mix
changes

Scrap use in steel;
clinker substitution
and SCMs; AFR

SLLs; corporate-level
green term loans;
transition-labelled
finance where
appropriate

Focus on KPIs such as scrap share,
clinker factor, TSR. Use covenants and
buffers for input volatility and quality, and
milestone-based drawdowns for
integration steps.

Asset-centric

WHR in steel and

Green project finance;

Treat WHR/RE/AFR systems as

portfolio-level RE
integration; deep
electrification

energy cement; captive green term loans; SLL identifiable green assets. Use longer
projects RE; selected AFR | overlays tenors, minimal moratorium (where
systems benefits are quick), maintenance
covenants and performance-linked
pricing.
System-level BF-BOF to DRI- SLLs; green term Recognise these as balance-sheet-wide
route shifts EAF/IF; loans; transitions. Emphasise longer tenors,

transition-labelled
finance

milestone-based drawdowns, input
hedging and offtake arrangements, with
pricing linked to route-shift and emissions
KPlIs.

Early-stage
and
high-capex
options

Green hydrogen—
DRI; CCUS in steel
and cement

Green project finance;
blended finance;
syndicated loans; SLLs
within broader
programmes

Use bespoke, risk-shared structures with
extended moratorium, tiered capital
(senior + subordinated + concessional),
guarantees and strong technical due
diligence. Carbon-related mechanisms
(CCfDs, future carbon markets) should
be treated as upside, not core security.

This framing helps banks standardise their approach to new proposals: first locate the
technology in this archetype table, then apply the instrument and structuring logic consistently.

Design tweaks to manage risk premium

Across both sectors, similar design tweaks are needed to manage the additional risk premium
for low-carbon investments:

¢ Performance-linked repayment and pricing

o Link margins and/or amortisation profiles to verified indicators such as energy use per
tonne, emissions intensity, clinker factor, scrap share, thermal substitution rate or
share of renewable energy.

e Calibrated moratoriums and tenors

o Short or minimal moratorium where benefits accrue quickly (e.g. WHR, many efficiency
measures, clinker substitution).

o Extended moratorium and longer tenors where capex is high and benefits are delayed
(e.g. route shifts, green hydrogen—DRI, CCUS).

Milestone-based drawdowns and covenants

o Tie disbursements to clear technical and integration milestones (engineering,
commissioning, performance tests).

o Use covenants to manage input volatility (scrap, AFR, power, hydrogen, SCMs) and
operational integration risk.

Risk-sharing and credit enhancement where needed
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o Use syndicated/consortium loans, guarantees, subordinated tranches and blended
structures for high-capex, early-stage technologies.

o Treat carbon revenues and export premia as upside, not as the primary basis for debt
service.

These adjustments can be systematically mapped into a “financing cost waterfall” to show
how each risk and each de-risking measure affects required spreads and structure for a given
transaction.

Strategic positioning for banks

Beyond individual deals, banks can position themselves as a national transition financier for
hard-to-abate sectors by:

¢ Creating a dedicated green transition finance capability for steel and cement

e Standardising green and transition project appraisal through positive lists, templates
and sector-specific MRV requirements.

e Acting as a risk mitigator and blended-finance platform, using guarantees and
concessional tranches to crowd in private capital for early-stage technologies.

¢ Innovating performance-linked products (e.g. SLLs, transition-linked loans, green trade
and supply-chain finance) aligned with measurable emissions outcomes.

e Partnering with government and industry to shape MRV standards, green labels and
policy instruments that improve bankability.

This combination of transaction-level discipline and system-level leadership would allow
banks to expand their low-carbon portfolio while managing risk and supporting India’s industrial
transition.

Barriers and enablers to the adoption of LCTs

For lenders, the barriers and enablers elucidated in this section define the practical space in
which low-carbon steel and cement projects can move from concept to bankable transactions.
High capex, fragmented policy signals, capability gaps and weak domestic demand explain
why many LCTs still struggle to reach scale, and therefore why conservative underwriting has
been the norm.

At the same time, emerging export-driven green markets, clearer policy frameworks, targeted
concessional finance and capacity-building create a growing pipeline of investable
opportunities. A bank’s strategic role is to use the right mix of instruments and structuring tools
- green loans, sustainability-linked loans, transition-aligned facilities, syndication and blended
structures - to bridge these gaps, price risk transparently and channel capital towards clients
that are credibly reducing the carbon intensity of steel and cement production.

Table 2: Barriers and enablers

Financial * High upfront capex; in some cases, * Targeted incentives, tax breaks and
higher opex than conventional tech interest subventions
« Limited willingness to pay for green » Concessional and blended climate finance,
premia guarantees
* SMEs have weak balance sheets and * International partnerships for tech transfer
access to finance and risk-sharing
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Policy & » Weak/uncertain price and demand + Carbon pricing and CBAM-aligned policies
regulation signals for green steel/cement « Green public procurement and standards
» Fragmented regulations and slow N
approvals (e.g. AFR, CCUS) * Clear, s.ta.blel roadmaps and co-ordination
across ministries, regulators and banks
Technology & * Limited awareness and capability, + Capacity-building, training and
skills especially in MSMEs demonstration projects
« Skill gaps for operating and maintaining | * Increased R&D on India-specific solutions
BATs and LCTs and raw materials
* Perceived technology risk for » Vendor support, performance guarantees
early-stage options (H,-DRI, CCUS) and technical assistance in financing
packages
Industry » Fragmented industry structure; many » Phased adoption of proven, incremental

structure &
scale

small plants with low investment capacity

« Difficult to standardise and aggregate
projects for financing

technologies (EE, WHR, SCMs)

+ Aggregation of similar projects across
plants/corporates into standardised financing
programmes

Markets & * Low domestic willingness to pay for » Growing export and supply-chain demand
demand green products for low-carbon inputs (CBAM, OEM
« Limited awareness of reliability and procurement criteria)
benefits of low-carbon alternatives » Emergence of green labels and standards
(green/low-carbon steel and cement)
+ Corporate decarbonization commitments in
downstream sectors
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