-
EA I

Energy Alternatives India

A

~:.- CARBON REMOVAL  CIRCULAR BIOMASS « SOIL RESTORATION .4 i3+

PREPARED FOR CORPORATE LEADERS & CLIMATE-TECH STAKEHOLDERS



https://www.eai.in/ref/co3

2CO;

EAI
Energy Alternatives India

Bio Energy

Biochar
This section provides key inputs on Biochar Opportunities for corporate leaders.

&. Highlights )

. Biochar delivers long-term carbon sequestration (hundreds of
years) while improving soil health, water retention, and nutrient
efficiency

5 Durable CDR buyers, corporate net-zero commitments, and

regenerative agriculture programs are driving demand for verified
biochar credits and products

® Agricultural residues, forestry waste, and organic by-products can
be locally sourced, reducing logistics cost and enabling
decentralized deployment

® Carbon removal credits + biochar sales (agriculture, construction,
filtration) + waste-handling fees enhance project IRRs

S s r _\\
<2 G'Key recommendations for corporate leaders include: . ¢~

® Anchor projects around assured agri-residue, forestry waste, or
organic by-product supply to ensure stable operations

® Design projects to meet durable carbon removal standards with
digital traceability and lifecycle accounting

® Lock in buyers in agriculture, soil remediation, construction

materials, and filtration to diversify revenue

CO3@EAI
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Opportunity Snapshot: Biochar

Produce carbon-rich material via pyrolysis of agri waste, used for soil enhancement and

other uses

Market Signal

e Rising demand for carbon
removal solutions (voluntary
carbon markets)

e Growing interest from global
buyers for carbon credits (CDR
markets)

e Annual Market size by 2030: 4000
- 6000 Cr

E@ Why It Matters NOW?

e Increasing focus on carbon
removal ; not just emission reduction

e Biochar enables dual revenue
streams: product and carbon credits

e Adoption in agriculture (soil health,
water retention) and emerging
industrial uses

-%" Key Challenges

e Low standalone product value
(X5-15/kg) without carbon credit
monetization

e Lack of standardized carbon credit
verification frameworks (MRV
complexity)

é@ What or In?

e Ability to monetize carbon credits
(X2,000-5,000/ton CO2 removal via
verified registries)

e Consistent feedstock supply within
50-100 km radius

e Reliable pyrolysis systems with stable
yield (~25-35% biochar output)

ﬁg@ Well Aligned Opportunity for

e Agri aggregators and FPOs

e Carbon credit developers/platforms

e Waste management and biomass
players

4’ Business Model

e Set up decentralized pyrolysis units near
agri clusters

e Partner with carbon registries for credit
certification (Verra, Gold Standard)

e Sell to agriculture and carbon markets

CO3@EAI
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Introduction and Business Case _

Biochar is a carbon-rich product made by pyrolyzing agricultural and forestry residues. When it
is used as a soil nutrient and buried into the soil, it locks carbon into a stable form for centuries,
making it a powerful carbon removal tool while improving soil health, water retention and
nutrient efficiency.

Biochar projects thus create triple value: climate mitigation through negative emissions,
sustainable agriculture through better yields and lower fertilizer use and rural income by
valorizing agri-waste.

With carbon markets opening up and India generating millions of tonnes of residues, biochar is
an emerging climate tech opportunity for Indian businesses.

Market Potential for Biochar Projects in India

Year Market Size (% Cr) Drivers
2025 800-1,200 Pilot plants, carbon credit pilots, organic farming use.
2030 4,000-6,000 Scale-up through carbon markets; agri & horticulture adoption;
blending into cement/construction.
2040 12,000-18,000 Large-scale deployment in farming systems, carbon removal
credits, integration in industrial materials.

Market Segments and Applications

Segment

Applications

Business Model

Key Drivers

Carbon Removal
Biochar

Durable carbon
sequestration

Carbon credit offtake
contracts

Corporate net-zero and
carbon-removal
demand

Agricultural Soil
Amendment

Crops, pasture,
horticulture

Product sales +
agronomy
partnerships

Soil health, yield
resilience, nutrient
efficiency

Waste Biomass
Conversion

Forestry residues, ag
waste, organics

Waste processing
fees + biochar sales

Waste reduction and
circular economy
mandates

Distributed Biochar
Systems

On-farm or regional
biomass

Equipment sales +
service contracts

Local feedstock
utilization and logistics
efficiency

CO3@EAI
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Industrial-Scale High-volume biochar | Capex-heavy Economies of scale
Pyrolysis and co-products production + and consistent output
long-term offtake

Biochar-Based Verified carbon Credit issuance + High-quality, permanent

Carbon Credits markets verification fees carbon credit demand

Biochar in Concrete, asphalt, Material supply + Embodied carbon

Construction composites licensing reduction in

Materials construction

Environmental Soil, water, mine Project-based Pollution control and

Remediation reclamation contracts regulatory compliance

Energy Co-Products | Renewable fuels, Co-product sales + Improved project

& Bio-Oil energy recovery integration economics

Biochar Blends & Horticulture, Branded product Premium markets and

Specialty Products consumer soils sales ease of adoption

Project Type Typical Indicative CapEx Notes
Capacity (X Cr)

Modular pyrolysis 1-3 TPD 2-5 Containerised kilns; village/mandi

(entry) feedstock scale; sells to farms & composters.

Cluster pyrolysis 10-30 TPD | 12-35 Multiple reactors + dryer; anchors

hub (mid-scale) carbon credit programs; power/heat
recovery.

Industrial plant 50-100 40-90 Continuous kilns, waste-heat boiler,

(large) TPD densification line; serves
construction/water treatment.

Activation & 3-10 TPD 10-25 Steam/chemical activation for

finishing line biochar higher-value adsorbent grades.

input

Mobile pyrolysis 0.5-1 TPD | 0.8-1.5/ unit Follows harvests; reduces

fleet per unit agri-burning; feeds a central finishing
hub.

MRV & lab NA 3-6 QA (pH, carbon content, PAH),

package carbon accounting & project
monitoring.

CO3@EAI
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Element Options Key Traits
Feedstock Crop residues (paddy straw, Abundant, low-cost, region-specific
husk, shells), forestry supply.
residues, organic waste
Conversion Slow pyrolysis * Fast pyrolysis | Determines char yield vs. syngas/oil;
process + Gasification-derived biochar | affects carbon stability.

Co-products

Bio-oil, syngas, heat

Can be used for process energy or sold

as additional fuels.

Applications

Soil amendment, animal feed
additive, construction filler,
activated carbon

Multi-sector uses increase project

viability.

Carbon credits

Verified under VCS/Gold
Standard methodologies

Drives financial viability via carbon

removal markets.

Key Challenges

Challenge Area | Key Issues Business India Specific Strategic
Impact Implications

Biomass Securing Production Seasonal Develop localized
Feedstock consistent variability and availability; feedstock clusters
Supply Chain & | biomass supply | cost volatility competing uses | and long-term
Logistics (agri residues, (fodder, fuel, sourcing contracts

forestry waste) biomass power);

at scale fragmented

collection
systems

Monetization & Limited domestic | Revenue Early-stage Combine revenue
Market demand uncertainty market maturity; | streams (soil
Development awareness for without limited products, carbon

biochar diversified agronomy credits, waste

applications (soil | markets adoption management fees)

amendment,

carbon

sequestration)
Carbon Credit Biochar Delayed Evolving carbon | Invest in robust
Verification & economics often | revenue market MRV systems and

CO3@EAI
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MRV Complexity | depend on realization and standards and verified
carbon credit compliance methodologies methodologies
revenues costs early
Technology Choice of High capex risk | Limited local Pilot projects and
Selection & pyrolysis if technology track record of modular scalable
Operational technology underperforms large-scale systems
Reliability affects biochar facilities | recommended
efficiency,
emissions, and
output quality
Policy, Regional | Limited policy Slower Regional Align with waste
& Financing clarity and investment and | agricultural management,
Constraints financing scaling practices vary; regenerative
structures for evolving agriculture, and
biochar projects biomass carbon policy
regulations frameworks

Company / Entity

Project Details

Takachar (startup from IIT
Delhi)

Portable small-scale pyrolysis units for rural deployment;
global awards for biochar innovation.

ArSta Eco ArSta eco offers Biochar based soil improvers for all your
agriculture and horticulture needs.

Anulekh Their premium biochar is a versatile solution for landscaping,
construction, and carbon credit initiatives.

MASH Makes They use thermochemical processes to convert agricultural
waste into bio oil, hydrogen, and electricity. The main
byproduct of this process is biochar—a form of charcoal that
captures CO2 from the atmosphere. Biochar can then be
added to soil to support plant growth.

CarbonLites / GPS Exploring biochar as part of agri-waste valorization portfolios

Renewables and carbon-credit generation.

Farm2Energy Punjab-based company piloting biochar production from

paddy straw.

International Collaborations
(Charm Industrial,
Carbonfuture)

Partnering with Indian players for carbon removal credits and
technology transfer.

CO3@EAI
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Innovation Perspectives

Innovation

Business Opportunity

For Senior Management

Biochar as Durable Carbon
Removal

Long-term carbon removal
offtake platforms

Premium pricing and long-term
contracts

Feedstock Control &
Aggregation

Regional feedstock hubs

Cost-curve leadership and
scalability

Multi-Revenue Biochar Plants

Integrated project economics

Higher IRR and resilience to
price swings

Distributed Pyrolysis at Scale

Asset-light deployment
models

Faster expansion and local
partnerships

Industrial-Scale Carbon
Plants

Anchor projects with large
buyers

Institutional capital attraction

Biochar-Enabled Low-Carbon
Materials

Supply agreements with
construction players

Access to massive
embodied-carbon markets

Outcome-Based Soil Carbon
Solutions

Performance-linked
agronomic products

Farmer adoption and recurring
demand

Digital MRV Platforms for
Biochar

Third-party MRV-as-a-service

Platform economics and
ecosystem lock-in

Waste-to-Biochar
Partnerships

Long-term waste-processing
contracts

De-risked feedstock and stable
cash flow

Biochar + Nature Credit
Stacking

Multi-credit monetization
platforms

Revenue diversification beyond
carbon

Concentric & Satellite Opportunities

e Agri-waste collection & pyrolysis unit manufacturing: Local fabrication of low-cost,

modular pyrolysis reactors for smallholder and FPO clusters.
e Soil amendment & carbon farming services: Concentric ventures linking farmers with

biochar application training and verified soil-carbon credits.

e Carbon credit aggregation platforms: Fintech-enabled registries pooling small-scale
producers for high-integrity, MRV-compliant offset projects.

e Biochar-enhanced fertilizer blending: Integration of biochar into compost and NPK

formulations to improve soil health and moisture retention.
e Construction and material innovation: Satellite use of biochar in bricks, concrete and

asphalt for lightweight, low-carbon building materials.

CO3@EAI
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e Activated carbon & specialty products: High-value biochar conversion into activated
carbon, pigments and electrode materials. Ty

e Screw auger reactors: Continuous herbaceous waste processing at 450°C; 25% bio-oil
co-product for rural energy.

Key Takeaway for Senior Management

Biochar is durable carbon removal e Biochar locks carbon for centuries while
infrastructure, not just an agri input delivering agronomic and environmental
co-benefits

e Examples: soil carbon sequestration, improved
water retention, nutrient efficiency;
carbon-negative construction additives

e Suggested focus: positioning biochar as
long-lived CDR with co-benefits, and enhancing
eligibility for premium, durable CDR markets vs
short-lived offsets

Feedstock security and quality e Stable, low-cost biomass supply underpins

determine scalability and costs project economics

e Sub-components: agri residues (rice husk, corn
stover), forestry waste, organic by-products;
moisture and ash content management

e Suggested focus: feedstock aggregation,
preprocessing, and multi-feedstock flexibility

e Competitive advantage: predictable operations
and lower unit costs competitors struggle to

replicate

Monitoring, Reporting & Verification e Buyers demand verified permanence and

(MRYV) credibility is key to obtain traceability

premium carbon revenues e Sub-components: lifecycle analysis, batch
tracking, digital chain-of-custody, third-party
standards

e Competitive advantage: access to premium
buyers and faster offtake vs unverifiable projects

Revenue stacking materially e Single-revenue projects underperform

improves IRRs and resilience e Examples: CDR credits + biochar sales
(agriculture, construction) + waste handling fees
+ heat/power co-products

e Competitive advantage: higher, more stable
cash flows across market cycles

CO3@EAI
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Next Steps for Corporate Leaders 2

Biochar projects are emerging as a strategic pathway for carbon removal, soil enhancement,
and biomass residue valorization. Demand is being driven by voluntary and compliance carbon
markets, regenerative agriculture programs, and corporate Scope 3 strategies. Biochar enables
long-term carbon storage, improves soil fertility, and creates circular value from agricultural,
forestry, and industrial biomass residues. As certification standards mature and farmer
ecosystems evolve, biochar is transitioning from niche sustainability projects to scalable
climate and circularity investments.

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.

Connect with Team EAI to know more about this opportunity and take your corporate’s
initial steps. Send a note to consult@eai.in or talk to Muthukrishnan - 9952910083
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