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Materials
Low Carbon Cement & Concrete

This section provides key inputs on Low Carbon Cement & Concrete
Opportunities for corporate leaders.

= —— - ———= —

&. Highlights )

Cement and concrete contribute ~7-8% of global CO.

emissions; even incremental reductions deliver outsized

climate impact

° Blended cements (SCMs), alternative binders, clinker
reduction, energy efficiency, and CCUS offer a portfolio of
solutions rather than a single bet

- Governments, infrastructure developers, and large
corporates increasingly mandate low-carbon materials

° Use of industrial by-products (fly ash, slag, calcined clay) can

reduce both emissions and input costs when supply chains

are secured

NS B - - B 2 B
\i@ ey recommendations for corporate leaders include:  *-

° Focus on solutions around clinker substitution (SCMs, LC3),
energy efficiency, and fuel switching that are commercially
deployable today

& Partner with steel, power, and mining sectors to ensure
consistent access to slag, fly ash, and other substitutes

° Track embodied carbon and obtain product certifications to
unlock green premiums and regulatory acceptance
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Opportunity Snapshot: Low Carbon Cement & Concrete

Produce cement and concrete with lower emissions using alternative materials and processes

((©) Market Signals @ What or I?
e Strong push for green construction e Access to SCMs (fly ash, slag) within
and sustainable infrastructure 200-300 km radius for cost viability
e Increasing adoption of blended e Ability to maintain strength/durability
cements (PPC, PSC) and low-carbon (IS standards compliance)
alternatives
e Annual Market size by 2030: X7,000
- 8,000 Cr
E@ Why It Matters NOW? B@ Well Aligned Opportunity for
e Infrastructure boom (roads, housing) e Cement manufacturers (existing players
causing massive cement demand transitioning portfolios)
e Adoption by large infra developers e Construction companies and infra
and EPC players developers

e Industrial players supplying by-products
(steel, power plants)

-% Key Challenges "I" Business Models
e Limited availability and logistics of e Expand blended cement production
alternative materials (fly ash, slag) (PPC, PSC, LC3)
e Performance perception e Integrate SCM supply chains (fly ash,

slag sourcing)
e Partner with infra developers for green
construction projects

Explore this opportunity further with EAI
consult@eai.in / Call Muthukrishnan - +91 9952910083

CO3@EAI
433



10,

Introduction and Business Case

o
EAI

Energy Alternatives India

Buildings are India’s largest material sink, with cement, concrete and steel as default inputs. The
challenge is clinker and process emissions from cement and high-carbon steelmaking. The
opportunity: substitute clinker, re-engineer mixes and deploy alternative binders, recycled
aggregates and CO:-mineralised products to halve embodied carbon without compromising

performance.

For India’s booming construction sector, low-carbon materials are a once-in-a-generation play:
reducing emissions, cutting costs and opening premium ESG-linked financing.

Market Potential for Low Carbon Cement in India

Year Market Size (Z Cr) Drivers
2025 3,000-5,000 Early adoption of PPC/PSC, AAC blocks, recycled
aggregates.
2030 7,000-8,000 Scale-up of LC?, carbon-cured concrete, low-carbon steel
pilots.
2040 50,000-60,000 Mainstream adoption in housing, infrastructure and exports.

Market Segments and Applications

Segment

Applications

Business Model

Key Drivers

Low-Clinker /
Blended Cement

General construction,
infrastructure,
ready-mix concrete

Asset-heavy cement
production; premium
low-carbon product
lines

CO: reduction via
clinker substitution;
minimal change to
standards

LC3 (Limestone

Infrastructure,

Premium low-carbon

~30-40% less

Materials (SCMs)

optimization

calcined clay); B2B
sales

Calcined Clay housing, precast SKU + technical embodied CO: with
Cement) support lower calcination
energy vs OPC.
Supplementary Cement blending, Materials supply Clinker reduction;
Cementitious concrete mix (slag, fly ash, circular use of

industrial by-products

Carbon-Utilized
Concrete (CO-

Precast concrete,
blocks, pavements

Technology licensing
+ per-m? fees; retrofit

Permanent CO-
mineralization with
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Injection / Curing) model strength enhancement
Alternative Binders Precast elements, Technology licensing | Breakthrough CO-
(Non-Portland niche structural + specialty material reduction beyond
Cement) applications sales Portland cement limits
Carbon-Negative / Precast, modular Integrated production [ Permanent carbon
Mineralized Concrete | construction, + premium pricing storage with structural
specialty performance
infrastructure
Circular & Roads, foundations, Feedstock Waste valorization;
Waste-Derived mass concrete partnerships + reduced raw-material
Cement Materials processing; regional | and emissions footprint
supply chains

Typical Project Capacities & Investments Required in India

Project Type Typical Indicative CapEx Notes
Capacity (X Cr)
LC3/PLC grinding & 0.3-1.0 120-300 Clinker substitution using
blending unit MTPA calcined clay + limestone; kiln
not required if tolling clinker.
Calcined clay (metakaolin) | 0.2-0.6 80-200 Flash/rotary calciner +
plant MTPA milling; co-locate with clay
deposits and cement hubs.
SCM processing (fly 0.3-1.0 40-120 Classification, drying,
ash/slag) & dispatch MTPA grinding; quality-controlled
supply for PPC/PSC/LCS.
Carbon-cured 0.5-1.5 15-40 Curing chambers, CO.
concrete/RMC retrofit MTPA dosing, sensors; incremental
concrete capex at RMC plants.
AAC/ALC block plant 150-500 25-80 Autoclaves, mixers, cutting
m3/day lines; replaces clay bricks;
lighter structures.
Precast & prefab 50-200 40-120 Forms, steam/CO: curing;
(low-carbon mixes) m3/hr factory QA, rapid install.
Recycled aggregates & 300-1,000 20-60 Crushers, screens, wash &
C&D waste plant TPD fines recovery; BlS-certified
outputs.
CO3@EAI
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CO: mineralisation
(aggregatesffillers)

50-200
KTPA

30-100

Carbonating steel slag/C&D
fines to make value-added
aggregates.

Underlying Technologies & Processes

A) Binder & mix strategies

Element Options Key traits

Clinker PPC (fly ash), PSC (slag), PLC | Lower clinker, similar performance; LC3

reduction (limestone), LC3 (calcined clay | scales where kaolinite clay is available
+ limestone)

Alternative Alkali-activated/“geopolymer” High early strength, low clinker; best in

binders (fly ash/GGBS) precast/controlled settings

Admixtures Superplasticisers, shrinkage Enable lower water/cement ratios and
reducers, accelerators cement savings

B) Aggregates

& circularity

Element Options Key traits
Recycled RCA from C&D Diverts landfill, cuts virgin quarrying; QC critical
aggregates plants (chlorides/fines)
Carbonated CO:-mineralised Permanently binds CO.; improves durability for select
aggregates fines/aggregates products

C) Curing & carbon utilization

Element Options Key traits
CO: curing Carbon-injection chambers Strength/durability gains; direct CO: utilisation
(precast) and mineralisation
Optimised Steam/low-temp, moisture Energy reduction + quality consistency
curing control

Key Challenges

Challenge Area | Key Issues Business India Specific Strategic

Impact Implications
Cost Low-carbon Slower Infrastructure Need lifecycle cost
Competitivenes | solutions (LC3, adoption due | and real estate | justification and
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S VS alternative binders, | to driven by performance-base
Conventional CCUS integration) | price-sensitive | lowest-cost d selling
Cement may increase cost | construction procurement
initially market
Market Contractors and Longer sales | Conservative Invest in pilot
Acceptance & engineers hesitant | cycles and construction projects, testing
Engineering to adopt new slower scaling | ecosystem; validation, and
Standards formulations certification/testi | engineering
ng delays education
Supply Chain Dependence on Production Declining fly ash | Develop diversified
Availability of SCMs (fly ash, variability and | availability; sourcing and
Alternative slag, calcined clay) | logistics regional raw localized
Materials with regional complexity material production
availability concentration strategies
constraints
Policy & Lack of strong Weak financial | Evolving green Engage with
Regulatory incentives or driver for procurement policymakers and
Uncertainty carbon pricing switching to policies; future align with
mechanisms low-carbon CBAM exposure | export-driven
solutions sustainability
requirements
Capital Intensity | Retrofit or process | Longer ROI Legacy cement | Offer modular,
& Project innovation requires | timelines and | plants; retrofit-friendly
Integration investment and execution risk | infrastructure solutions and
Complexity operational change constraints financing models

Prominent Players in the Indian Market

Project Details

Large portfolio of blended cements (PPC, PSC, PLC) and green
RMC mixes with EPD certification.

Aggressive carbon-negative roadmap; high SCM substitution;
exploring LC3 and CCUS integration.

Leading producer of PSC (slag cement); strong presence in GGBS
for RMC markets.

Scaling low-clinker cements; R&D on energy-efficient grinding and
alternative fuels.

Offering low-carbon cement variants; EPDs and green product
certifications in place.

Company / Entity
UltraTech Cement

Dalmia Bharat Cement

JSW Cement

Shree Cement

ACC & Ambuja (Holcim
India)

Ramco Cement Expanding blended cements and PLC lines; increasing SCM

utilisation.

CO3@EAI
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Godrej Construction

Precast concrete & recycled aggregates (RCA) from C&D waste;
commercialised in green buildings.

Innovation Perspectives

Innovation

Business Opportunity

For Senior Management

Low-Clinker Cement at Scale

Premium low-carbon cement
using existing assets

Fastest path to margin-positive
decarbonization

Next-Gen SCM Supply
Chains

Control scarce low-carbon
inputs

SCM access becomes a
strategic moat, not
procurement

Carbon-Captured / Net-Zero
Cement

First-mover net-zero cement
supply

Creates regulation-anchored
pricing power

CO: Utilization in Concrete

Retrofit tech + recurring
license revenue

Turns carbon into
performance-enhancing input

Non-Portland Alternative
Binders

Own a post-Portland binder
platform

Potential disruptive leap
beyond incremental gains

Carbon-Negative Concrete
Systems

Premium products for iconic
projects

Converts climate impact into
brand and value premium

Circular Mineral Feedstocks

Low-cost, low-carbon raw
material control

Reduces exposure to virgin
resource volatility

Digital Concrete Optimization

Software-enabled material
efficiency

Software margins in a
commodity industry

Green Infrastructure
Solutions

Become preferred supplier for
public projects

Infrastructure drives
guaranteed long-term demand

Standards-Driven Innovation

Shape specifications around
new materials

Standards leadership creates
winner-take-most outcomes

Concentric & Satellite Opportunities

e Calcined-clay and SCM processing OEMs: Localised calciners, classifiers and mills with
dust-tolerant designs and remote QA analytics.

e CO:, curing & mineralisation systems integrators: Turnkey chamber retrofits, dosing skids

and control software for RMC/precast plants.

e C&D waste aggregation & QA hubs: City-scale depots delivering BIS-certified recycled

aggregates and carbonated fines to projects.

CO3@EAI
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¢ Admixture & mix-design labs: Rapid, on-site testing and Al-assisted formulations to hit

strength/durability with high SCM blends.
e Prefab/3D-printed low-carbon components: Satellite factories making modular stairs,

walls and culverts with LC mixes for fast infra builds.
e Magnesium oxide binder kilns: 700°C operation cutting emissions 50% vs Portland;
seawater MgO for marine structures.

Key Takeaway for Senior Management

Decarbonization is shifting
cement from a commaodity
to a differentiated
materials business

Carbon intensity is becoming a procurement criterion
alongside strength and cost

Examples: blended cements (PPC, PSC), LC3, low-carbon
ready-mix with optimized mix designs

Recommended innovation focus: material engineering
and carbon-optimized formulations

Competitive advantage: access to ESG-driven projects
and premium procurement channels

Clinker reduction delivers
the fastest, lowest-cost
emissions cuts

Substitution avoids both process and fuel emissions
Sub-components: fly ash, GGBS/slag, calcined clay,
limestone fillers

Recommended innovation focus: Novel blending
materials for performance optimization

Competitive advantage: immediate CO- reduction with
minimal capex

Supply-chain control of
SCMs is becoming a
strategic moat

Availability, quality, and logistics of SCMs increasingly limit
scale

Examples: long-term slag tie-ups with steel plants; fly-ash
beneficiation

Competitive advantage: reliable production and cost
stability competitors cannot match

Carbon measurement,
certification, and labeling
will unlock demand

Buyers require transparent, comparable embodied-carbon
data

Examples: EPDs, carbon labels, digital MRV integrated
into procurement

Competitive advantage: eligibility for green tenders and
faster customer adoption

Long-term pathways
(CCUS, alternative
binders) require selective,
staged bets

These are critical but capital-intensive and site-specific
Examples: CCUS on large kilns; alkali-activated materials
for niche uses

Recommended innovation focus: pilots and partnerships,
not full-scale bets
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Next Steps for Corporate Leaders

Low-carbon cement and concrete are becoming central to industrial decarbonization as
construction supply chains face embodied carbon disclosure, green procurement standards,
and net-zero infrastructure mandates. Blended cements, SCM substitution (fly ash, slag,
calcined clays), carbon-cured concrete, CO. mineralization, geopolymer formulations, and
CCUS pathways are advancing in parallel. As Scope 3 reporting tightens for real estate,
infrastructure, and industrial buyers, low-carbon cement is transitioning from niche green
material to a strategic lever for embodied emissions reduction and compliance.

This could be an attractive climate tech opportunity for industries and firms in specific sectors
and industries keen on catering to this fast growing market.

Explore this opportunity further with EAI
Market intelligence | Technology insights | Opportunity Assessment

consult@eai.in / Call Muthukrishnan - +91 9952910083
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