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According to Stratistics MRC, the Global Green Hydrogen Production from Waste
Biomass Market is accounted for $4 billion in 2026 and is expected to reach $45 billion
by 2034 growing at a CAGR of 35% during the forecast period. Green Hydrogen
Production from Waste Biomass refers to generating hydrogen fuel using renewable
organic waste materials such as agricultural residues, forestry waste, or municipal
biomass. Processes such as gasification or anaerobic digestion convert biomass into
hydrogen with low carbon emissions. This approach provides a sustainable alternative
to fossil-based hydrogen production while utilizing waste resources. It supports clean
energy goals, reduces greenhouse gas emissions, and enhances energy security.
Increasing demand for hydrogen in transportation and industry is driving investment in
biomass-based hydrogen technologies.

Market Dynamics:

Driver:

Increasing demand for renewable hydrogen
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Industries and governments push toward decarbonization, hydrogen is emerging as a
critical clean energy carrier. Biomass-based hydrogen production offers a sustainable
alternative by utilizing agricultural residues, municipal solid waste, and industrial
byproducts. This approach not only reduces reliance on fossil fuels but also addresses
waste management challenges. The growing focus on energy security and climate
commitments is accelerating investments in renewable hydrogen projects. Waste-to-
hydrogen technologies are gaining traction as part of circular economy strategies.

Restraint:
Increasing demand for renewable hydrogen

Most biomass-to-hydrogen projects are still in pilot or demonstration phases, with few
large-scale plants operational. High capital costs and technological complexities hinder
rapid deployment. Many regions lack the infrastructure and policy support needed to
scale production. Without sufficient facilities, adoption remains restricted to select
geographies. This bottleneck slows the transition from conventional hydrogen
production to biomass-based alternatives. Expanding commercial-scale capacity is
critical to unlocking the full potential of the market.

Opportunity:
Integration with circular economy initiatives

Waste biomass can be transformed into hydrogen while simultaneously reducing landfill
volumes and emissions. This dual benefit aligns with global sustainability goals and
enhances resource efficiency. Governments and corporations are increasingly
supporting circular economy models, creating favorable conditions for biomass-to-
hydrogen projects. Partnerships between waste management firms and energy
companies are accelerating commercialization. Integration with renewable energy
systems further strengthens the value proposition.

Threat:
Policy and regulatory uncertainties

Inconsistent policies across regions create challenges for investment and
commercialization. Subsidies, incentives, and carbon pricing frameworks vary widely,
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affecting project viability. Delays in regulatory approvals can slow down infrastructure
development. Investors may hesitate to commit capital without clear long-term policy
support. While some regions are advancing hydrogen roadmaps, global alignment
remains limited. These uncertainties continue to hinder the pace of market expansion
despite strong demand drivers.

Covid-19 Impact:

The COVID-19 pandemic had a mixed impact on the biomass-to-hydrogen market. On
one hand, disruptions in supply chains and reduced industrial activity slowed project
development. Many planned investments were delayed due to economic uncertainty.
On the other hand, the pandemic reinforced the importance of resilient and sustainable
energy systems. Governments included hydrogen projects in post-pandemic recovery
packages, accelerating momentum. The crisis highlighted the role of renewable
hydrogen in building low-carbon economies. Post-pandemic, investments in biomass-
based hydrogen production have regained pace.

The agricultural residues segment is expected to be the largest during the forecast
period

The agricultural residues segment is expected to account for the largest market share
during the forecast period as increasing demand for renewable hydrogen has intensified
efforts to utilize abundant crop residues for sustainable energy production. Agricultural
waste such as straw, husks, and stalks provides a readily available feedstock for
hydrogen generation. Utilizing these residues reduces open burning and associated
emissions. Farmers and cooperatives are increasingly partnering with energy
companies to monetize agricultural waste. Advances in gasification and pyrolysis
technologies are improving conversion efficiency. Regulatory support for waste-to-
energy initiatives further strengthens this segment.

The fuel cell applications segment is expected to have the highest CAGR during the
forecast period

Over the forecast period, the fuel cell applications segment is predicted to witness the
highest growth rate due to increasing demand for renewable hydrogen, which supports
clean energy adoption in transportation and stationary power systems. Fuel cells
powered by green hydrogen offer zero-emission solutions for vehicles, industrial
equipment, and residential energy. Governments are promoting hydrogen fuel cell
adoption through subsidies and infrastructure investments. Automotive manufacturers
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are accelerating development of hydrogen-powered vehicles. Integration of biomass-
derived hydrogen into fuel cell systems enhances sustainability. Rising demand for
clean mobility and distributed power generation is driving rapid growth.

Region with largest share:

During the forecast period, the North America region is expected to hold the largest
market share owing to strong policy frameworks and increasing demand for renewable
hydrogen across industries. The U.S. and Canada are investing heavily in hydrogen
infrastructure and R&D. Federal and state-level initiatives support biomass-to-hydrogen
projects as part of clean energy strategies. High availability of agricultural residues and
municipal waste strengthens feedstock supply. Collaboration between technology
providers and energy companies is accelerating commercialization. The region also
benefits from strong industrial demand for hydrogen in refining and chemicals.

Region with highest CAGR:

Over the forecast period, the Asia Pacific region is anticipated to exhibit the highest
CAGR driven by rapid industrialization and increasing demand for renewable hydrogen
in emerging economies. Countries such as China, India, and Japan are advancing
hydrogen roadmaps to reduce carbon emissions. Rising agricultural waste volumes
provide abundant feedstock for biomass-based hydrogen production. Governments are
investing in waste-to-energy infrastructure and promoting hydrogen adoption in
transportation. Local startups and global players are collaborating to develop cost-
effective technologies. Growing awareness of sustainability and energy security further
supports market expansion.

Key players in the market

Some of the key players in Green Hydrogen Production from Waste Biomass Market
include Air Liquide, Linde plc, Air Products and Chemicals Inc., Siemens Energy AG,
Thyssenkrupp AG, Plug Power Inc., Ballard Power Systems, Nel ASA, Shell plc,
TotalEnergies SE, ENGIE SA, Snam S.p.A., Enapter AG, HyGear (Xebec Adsorption),
Velocys plc and Fulcrum BioEnergy.

Key Developments:

In March 2026, Velocys plc launched advanced biomass-to-hydrogen reactors,
leveraging Fischer-Tropsch technology for efficient conversion. The product strengthens
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Velocys’ position in sustainable fuels.
In November 2025, Plug Power acquired HyGear (Xebec Adsorption) to expand its
waste biomass hydrogen portfolio. The acquisition enhances Plug’s distributed
generation capabilities and strengthens its European footprint.
In September 2025, Siemens Energy collaborated with TotalEnergies SE to pilot
biomass-derived hydrogen plants in Germany. The partnership supports
decarbonization goals and accelerates industrial-scale adoption.
Process Types Covered:

Standalone Biomass-to-Hydrogen Plants

Integrated Biorefinery Systems

Waste-to-Energy Integrated Systems

Carbon Capture Integrated Systems

Other Process Types

Feedstock Types Covered:
Agricultural Residues
Forestry Waste
Municipal Solid Waste
Industrial Biomass Waste
Animal Waste

Other Feedstock Types

Technologies Covered:
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Biomass Gasification
Pyrolysis with Hydrogen Recovery
Anaerobic Digestion with Reforming

Other Technologies

Applications Covered:
Fuel Cell Applications
Synthetic Fuel Production
Ammonia Production
Energy Storage Solutions

Other Applications

End Users Covered:
Transportation
Power Generation
Chemicals & Refining
Industrial Manufacturing

Other End Users

Regions Covered:

North America

Green Hydrogen Production from Waste Biomass Market Forecasts to 2034 — Global Analysis By Process Type (Stand...


https://marketpublishers.com/report/industrial-gases/hydrogen/green-hydrogen-production-from-waste-biomass-strat.html

. +357 96 030922
Market Publishers info@marketpublishers.com

United States
Canada
Mexico
Europe
United Kingdom
Germany
France
Italy
Spain
Netherlands
Belgium
Sweden
Switzerland
Poland
Rest of Europe
Asia Pacific
China
Japan
India

South Korea
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Australia
Indonesia
Thailand
Malaysia
Singapore
Vietnam
Rest of Asia Pacific
South America
Brazil
Argentina
Colombia
Chile
Peru
Rest of South America
Rest of the World (RoW)
Middle East
Saudi Arabia
United Arab Emirates

Qatar
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Israel

Rest of Middle East
Africa

South Africa

Egypt

Morocco

Rest of Africa

What our report offers:
Market share assessments for the regional and country-level segments
Strategic recommendations for the new entrants

Covers Market data for the years 2023, 2024, 2025, 2026, 2027, 2028, 2030,
2032 and 2034

Market Trends (Drivers, Constraints, Opportunities, Threats, Challenges,
Investment Opportunities, and recommendations)

Strategic recommendations in key business segments based on the market
estimations

Competitive landscaping mapping the key common trends
Company profiling with detailed strategies, financials, and recent developments

Supply chain trends mapping the latest technological advancements

Free Customization Offerings:

Green Hydrogen Production from Waste Biomass Market Forecasts to 2034 — Global Analysis By Process Type (Stand...


https://marketpublishers.com/report/industrial-gases/hydrogen/green-hydrogen-production-from-waste-biomass-strat.html

. +357 96 030922
Market Publishers info@marketpublishers.com

All the customers of this report will be entitled to receive one of the following free
customization options:
Company Profiling
Comprehensive profiling of additional market players (up to 3)
SWOT Analysis of key players (up to 3)
Regional Segmentation

Market estimations, Forecasts and CAGR of any prominent country as
per the client's interest (Note: Depends on feasibility check)

Competitive Benchmarking

Benchmarking of key players based on product portfolio, geographical
presence, and strategic alliances
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