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Bio Energy

Biomass Power N
This section provides key inputs on the Indian Biomass Power Opportunities for -
corporate leaders.

. Firm renewable energy opportunity providing dispatchable baseload
power, unlike intermittent solar/wind, making it valuable for grid
stability and RTC clean energy needs

. Waste-to-value ecosystem converting agricultural residues and
organic waste into energy while addressing pollution and rural
income challenges

° Policy and ESG tailwinds through renewable purchase obligations,
waste management mandates, and carbon reduction incentives

® Cluster-driven scalability in regions with high biomass density,
enabling repeatable plant deployment and logistics efficiency

-' %@mmendations for co}porate leaders mdude:&} o

. Secure long-term biomass supply chains through farmer networks,
aggregation hubs, and logistics partnerships to stabilize plant
utilization

) Invest in efficient combustion and biomass gasification technologies
to enhance yield and reduce operational downtime

» Strive for long-term, reliable PPAs to create predictable revenue

streams and attract infrastructure capital
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Opportunity Snapshot: Biomass Power

Generate electricity by burning biomass - agri residues, bagasse, pellets

((©) Market Signals @ What or I?
e Policy support via feed-in tariffs and e Secured feedstock supply (=70-80%
renewable purchase obligations capacity linkage within ~100 km)
(RPOs) e High plant efficiency (boiler + turbine
e Strong presence in sugar mills performance)
(bagasse-based cogeneration) e [ong-term PPAs with DISCOMs or
e Annual Market size by 2030: captive users

%25,000 - 28,000 Cr (Including
bagasse based power generation) and
%4,000-4,500 Cr (Excluding bagasse
based power generation)

EC") Why It Matters NOW? ﬁg@ Well Aligned Opportunity for
e Provides firm, dispatchable e Sugar mills and agri-processing
renewable power (unlike solar/wind) companies
e Need to manage agri residues in a e Independent power producers (IPPs)
more sustainable manner e Industrial players with captive power
needs
-% Key Challenges 4" Business Models
e Feedstock supply inconsistency e Bagasse-based cogeneration in sugar
(seasonal + fragmented sourcing) mills
e [ower plant load factors (PLF e Independent biomass plants near agri
60—70%) vs conventional power clusters

e Captive power plants for industrial use

Explore this opportunity further with EAI
consult@eai.in / Call Muthukrishnan - +91 9952910083
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Biomass power plants convert agricultural residues, forestry waste and agro-industrial
by-products into electricity through direct combustion or gasification. For India, biomass power
offers a reliable renewable source that complements solar and wind while also tackling stubble
burning and rural waste management.

With a strong policy push for co-firing, RPO compliance and waste-to-energy integration,
biomass power supports energy security, emission reduction and farmer income generation
while supplying firm renewable electricity to the grid.

While the biomass power generation sector has faced feedstock and economic challenges in
the past decade, given the large potential the sector presents, select industries can expect
significant business opportunities.

Market Potential for Biomass Power in India

Year Installed Market Size Drivers
Capacity (GW) (X Cr)

2025 12-13 GW 20,000-22,000 | Existing grid-connected plants, co-firing
mandates, industrial captive use.

2030 18-20 GW 25,000-28,000 | Expansion driven by agri-residue utilisation,
hybrid RE + biomass PPAs.

2040 25-28 GW 40,000-45,000 | Firm RE demand; carbon markets; integration
with bio-CNG and biochar co-products.

Market Segments and Applications

Segment

Applications

Business Model

Key Drivers

Utility-Scale
Baseload Power

Grid-connected
renewable electricity

Long-term PPAs with
utilities/governments

Baseload renewable
need, coal replacement

Coal-to-Biomass
Conversion

Decarbonizing
existing coal plants

Asset repurposing +
regulated returns

Fast decarbonization,
low incremental capex

Combined Heat &
Power (CHP)

Power + heat for
cities/industry

Heat contracts +
power PPAs

Higher efficiency
(70-85%), stable cash
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flows
Industrial Captive Energy for cement, Long-term industrial Industrial
Power & Steam paper, chemicals offtake contracts decarbonization
pressure

District Heating
Networks

Urban heating using
biomass CHP

Urban heating using
biomass CHP

Cold climates, energy
security

Waste-to-Biomass
Power

Power from organic
MSW & RDF

Tipping fees + power
sales

Waste management +
energy convergence

Biomass Pellet
Manufacturing

Fuel supply for power
plants

Integrated fuel supply
contracts

Supply-chain control,
margin protection

BECCS
(Carbon-Negative
Power)

Power + carbon
removal

Power + carbon
credit monetization

Net-zero & negative
emissions demand

Rural / Distributed
Biomass Power

Power for agri & rural
clusters

Mini-grids + anchor
customers

Residue availability,
energy access

Energy-as-a-Service
(EaaS)

Outsourced clean
energy for clients

Long-term service
contracts

Opex model
preference, ESG goals

Typical Project Capacities & Investments Required in India

Project Type Typical Indicative CapEx Notes
Capacity (¥ Cr/MW)
Small-scale biomass 0.5-5 MW 6-8 Village/cluster scale; often rice
gasifier plants mills, sugar units; decentralised
power + heat.
Medium-scale 5-25 MW 5-7 Grid-connected; based on direct
combustion plants combustion of residues (paddy
straw, bagasse).
Large-scale 30-50 MW 4.5-6 Independent biomass plants or
biomass/biomass-cofir coal plants with cofiring lines.
ing plants
Cogeneration at sugar | 20-100 MW | 4-5 Bagasse-based; captive with grid
mills export.
Biomass + 10-20 MW 6-9 Combines crop residues with
Waste-to-Energy MSW/RDF for urban-industrial
hybrid plants applications.
CO3@EAI
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Underlying Technologies & Processes

Element Options Key Traits

Feedstock Paddy straw, bagasse, husk, Region-specific, seasonal; aggregation
shells, forestry residues critical.

Conversion Direct combustion (boilers + Mature, proven, scalable for 5-30 MW
steam turbines) units.
Gasification (biomass — syngas | Suited for smaller, decentralised plants;
— power) flexible fuels.

Co-firing 5-10% biomass pellets with coal | Policy-mandated; large volume demand.
in TPPs

Cogeneration Bagasse-based power in sugar | Common in India; improves efficiency.
mills

Advanced Biomass + CBG + biochar Multi-product hubs improve margins.

integration plants

Key Challenges

Challenge Area | Key Issues Business India Specific Strategic
Impact Implications

Feedstock Seasonal Fuel cost Fragmented Long-term supply

Supply Chain & | availability of variability agriculture contracts,

Price Volatility agri-residue, reduces ecosystem; decentralized
competing margins; plant biomass aggregation
demand (fodder, | load factor collection models, and local
biofuel, instability networks still sourcing critical
industry), developing
logistics
challenges

Offtaker Risk & | Delayed Cash flow Many state Diversify offtake

DISCOM payments, tariff | constraints DISCOMs via C&I PPAs,

Financial Health | disputes, impact financial | financially captive use, or
renegotiation viability stressed; hybrid energy
risks payment delays | models

common
High Fuel quality Increased O&M | Technology Invest in fuel
Operational variation, costs; reduced adaptation preprocessing and
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Complexity & handling issues, | efficiency required for robust plant design
Maintenance boiler fouling, mixed Indian to maintain uptime
downtime risks biomass types
Policy & Tariff structures | Uncertain Biomass often Need stable policy
Regulatory vary by state; long-term overlooked framework and
Uncertainty evolving revenue versus stronger
renewable projections solar/wind in REC/carbon credit
policies; limited policy monetization
incentives prioritization
compared to
solar/wind
Capital Moderate-to-hig | Financing costs | Lenders Structured
Requirement & h capex with higher; investor | cautious due to [ financing, blended
Project perceived hesitancy historical finance, and
Financing technology and underperforman | integrated
fuel risks ce of some waste-to-energy
projects models improve
bankability

Innovation Perspectives

Innovation

Business Opportunity

For Senior Management

Coal-to-Biomass Conversion
Platforms

Fast-track decarbonization of
existing fleets

Utilities under pressure to
decarbonize

Biomass CHP + Industrial
Heat Clusters

Anchor long-term industrial
offtake

Industry struggling with
Scope-1 emissions

Waste + Biomass Hybrid
Plants

Dual revenue (tipping +
power)

Waste crisis + energy demand

Integrated Fuel-to-Power
Models

Control of cost & quality of
biomass

Fuel volatility is main risk

BECCS (Carbon-Negative
Power)

Selling power + carbon
removal

Net-zero turning into
net-negative

Energy-as-a-Service (EaaS)

Opex-based contracts with
industry

Clients avoiding capex

Digital Biomass Yield
Optimization

3—7% efficiency gains

Biomass quality variability

Decentralized Modular
Biomass Plants

Rapid replication near
residue hubs

Feedstock is geographically
dispersed
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District Heating & Cooling
Platforms

Long-tenure urban energy
concessions

Cities decarbonizing heating

Biomass + Biofuels
Convergence

Closed-loop, low waste
biomass + biofuel plants.

Fuels & chemicals growing
faster than power

Concentric & Satellite Opportunities

e Agri-waste supply & logistics networks: Organised residue aggregation systems
ensuring year-round feedstock through FPOs and rural entrepreneurs.

e Biomass power EPC & O&M firms: Specialist service providers for combustion,
gasification and co-generation plants adapted to regional feedstocks.

e Ash & byproduct utilisation ventures: Concentric businesses converting biomass ash into
construction additives, fertilisers, or ceramic materials.

e Distributed biomass microgrids: Decentralised plants powering rural MSMESs, cold chains
and community facilities under pay-per-use models.

Key Takeaway for Senior Management

Feedstock logistics e The economics of biomass plants are driven by
determine profitability more aggregation, storage, transport, and moisture control
than plant efficiency e Examples: pelletization hubs, decentralized collection

centers, seasonal buffer storage

e Competitive advantage lever: proprietary biomass
supply ecosystems reduce price volatility and plant
downtime

e Innovation focus: digital biomass marketplaces, Al
logistics routing, feedstock quality sensors

Dispatchable, firm e Biomass provides firm power that complements

renewable power is a intermittent solar/wind portfolios, and if structured well, can

premium asset class attract high quality capital

e Examples: RTC tenders, grid balancing contracts,
industrial captive supply

e Competitive advantage lever: positioning biomass as
grid-stability infrastructure commands higher valuation
than pure generation

e Innovation focus: hybrid dispatch optimization, integrated
storage, smart grid participation

e Competitive advantage: firms that position biomass as
grid-stability infrastructure command premium valuation
and long-term PPAs
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Operational efficiency e Operational performance and efficiency have significant

shapes lifecycle returns impact on project returns

e Sub-components: boiler efficiency, gas cleanup, ash
handling, emissions control

e Competitive advantage lever: optimized plant
engineering increases uptime and lowers O&M costs

e Supporting statement: operational efficiency compounds
over plant life

Cluster-based deployment e Regional biomass availability density determines

reduces structural cost scalability

e Examples: locating plants near agro belts, sugarcane
zones, rice straw clusters

e Competitive advantage lever: regional platform strategy
lowers logistics cost per ton; distributed plants outperform
centralized mega-facilities

e Innovation focus: optimized logistics infrastructure and
multi-plant portfolio management

e Competitive advantage: regional platforms lower cost per
ton and accelerate scaling

Digital plant intelligence is e Real-time fuel analytics and predictive maintenance

an underutilized moat improve reliability

e Examples: moisture sensors, combustion analytics, Al
maintenance scheduling

e Competitive advantage lever: digital optimization
increases uptime and IRR

e Supporting statement: small efficiency gains materially
affect cash flow

Next Steps for Corporate Leaders

Biomass power is gaining renewed attention as corporates explore firm renewable energy
options and industrial users seek dispatchable alternatives to fossil-based heat and power.
Modern combustion, gasification, co-firing, and CHP configurations are improving efficiency
and emissions performance, while digital supply chain platforms strengthen feedstock visibility.
Policy incentives, carbon markets, and residue management goals are driving interest, though
biomass economics remain tightly linked to logistics, seasonal availability, and competing
industrial uses.

This could be an attractive climate tech opportunity for industries and firms in specific sectors
and industries keen on catering to this market.
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Explore this opportunity further with EAI

Market intelligence | Technology insights | Opportunity Assessment (_‘i
consult@eai.in / Call Muthukrishnan - +91 9952910083 ‘
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