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Executive Summary

India is rapidly expanding the role of biomass in its renewable-energy strategy by using agricultural residues, animal
waste, wood, sewage and other organic materials for heat, electricity and fuel production. The IBEF source highlights
policy support, technology development, environmental awareness, rural employment and waste management as
major factors supporting the sector's growth.

Indicator Details

Biomass Installed Capacity (March 2023) 10,232 MW

Biogas Energy Power Capacity 1,384 MWeq
Maharashtra Biogas Capacity 513 MWeq

Karnataka Biogas Capacity 355 MWeq

Annual Biomass Generation 450-500 million tonnes
Projected Biomass Capacity (2030) 14,970 MW

Projected Capacity CAGR 5.27%

Biomass Energy in India

Biomass refers to renewable organic material derived from plants and animals. It can be used directly as a source of
heat or converted into liquid and gaseous fuels. In India, biomass has evolved from a traditional cooking and heating
fuelinto an increasingly important part of national energy policy and renewable-energy development.

Evolution and Current Capacity

India's agricultural economy provides a strong and recurring supply of biomass feedstock. According to the source,
the country's biomass energy installed capacity stood at 10,232 MW as of March 2023, including bagasse and non-
bagasse cogeneration plants. Biogas energy power capacity was 1,384 MWeq, with Maharashtra at 513 MWeq and
Karnataka at 355 MWeq. Together, the two states accounted for nearly 62% of installed biogas capacity excluding
small plants.

The source further states that India generates around 450-500 million tonnes of biomass and attributes 32% of the
country's total primary energy consumption to biomass.

Drivers of Growth

Government Policies and Incentives

The Biomass Power and Bagasse Co-generation Programme and the National Policy on Biofuels are identified as key
policy measures supporting biomass use. The source describes financial support and a more enabling framework
for biomass power projects as important elements of this policy environment.

National Policy on Biofuels

Introduced in 2018, the policy is described as categorising ethanol production into basic and advanced levels,
supporting farmers producing surplus grains, financing second-generation refineries and biodiesel supply chains,
expanding raw-material availability and improving coordination with the Ministry of Agriculture and Farmers'
Welfare.

India Brand Equity Foundation | 26 June 2025




India's Biomass Energy Industry | IBEF
Technological Advancements

Improved cookstoves, biomass digesters and gasification plants are increasing conversion efficiency. The source
also highlights R&D in biomass torrefaction and pelletisation as technologies that can improve efficiency and
transport viability.

Rising Environmental Awareness

Growing concern about climate change and pollution is strengthening interest in biomass as a renewable-energy
source that can reduce greenhouse-gas emissions while improving management of agricultural waste.

Economic and Environmental Impact

e Ruralemployment and economic development: biomass projects create work in feedstock collection and facility
operation while supporting local businesses.

e Carbon emissions reduction: replacing fossil fuels and reducing open waste burning can lower pollution and
carbon emissions.

e Waste management: agricultural, municipal and organic wastes can be converted into useful energy instead of
being burned or sent to landfill.

e Energy security: locally available biomass can diversify India's energy mix and reduce reliance on imported fossil
fuels.

Challenges and Solutions

Logistical and Technical Challenges

Efficient feedstock logistics are critical because biomass is geographically dispersed. The source proposes
decentralised energy production to reduce transport costs and identifies GPS and loT-based logistics as tools for
optimising routes and schedules.

Financial Barriers

High initial capital requirements can restrict project development. The source points to tax relief, subsidies, green
bonds and carbon credits as possible mechanisms for attracting investment and improving project economics.
Technological Hurdles

Continued R&D is required to improve conversion efficiency and reduce equipment costs. Public-private
partnerships are identified as a route to support innovation in processing technologies such as torrefaction.

Advancements in the Sector

Integration with Waste Management

Biomass energy can address urban and agricultural waste challenges by converting organic material into energy. The
source presents this integration as a way to improve environmental performance while expanding renewable-energy
production.

Biomass Co-firing in Power Plants
Co-firing combines biomass with conventional fuels such as coal. It can reduce fossil-fuel consumption and
greenhouse-gas emissions while creating productive use for agricultural residues.

Advanced Conversion Technologies

The source highlights gasification, thermal pyrolysis and anaerobic digestion as advanced conversion pathways.
Gasification converts biomass into gas under controlled high-temperature conditions; pyrolysis produces bio-oil,
syngas and char under high heat and low oxygen; and anaerobic digestion converts organic matter into methane-rich
biogas without oxygen.
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Capacity Outlook

IBEF states that India's biomass energy capacity is anticipated to increase from 10,232 MW in 2023 to 14,970 MW by
2030, representing a compound annual growth rate of 5.27%. Government and private investment in plant
efficiency, exploration of new biomass sources and integration with the national grid are presented as important
components of future growth.

Strategic Outlook

The source positions biomass as more than an energy resource. Its development intersects with rural employment,
waste management, energy security, technological innovation and environmental sustainability. Continued
improvement in conversion technology, feedstock logistics and financing could strengthen biomass as part of
India's broader renewable-energy transition.
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