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Hydrogen Fuel Cell Market Expands Rapidly
with Growing Demand for Zero-Emission
Mobility
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The global hydrogen fuel cell market is | )
gaining strong momentum, with its
valuation expected to rise from $2.7
billion in 2021 to $5.7 billion by 2031,
growing at a CAGR of 8.1% during the
forecast period. Backed by rising demand for clean transportation, rapid industrialization, and
global efforts toward decarbonization, hydrogen fuel cells are emerging as a key component in

the transition to sustainable energy.
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reach $5.7B by 2031, driven
by clean energy transition,
government support, and
fuel cell innovation.”

Allied Market Research

The market growth is fueled by the rising adoption of clean
energy technologies, government incentives for hydrogen
infrastructure, and growing demand for zero-emission
mobility. Hydrogen fuel cells are gaining traction in
transportation, stationary power generation, and portable

energy systems due to their high efficiency and eco-friendly nature.

Advancements in hydrogen storage, fuel cell materials, and integration with renewable energy
sources are expected to accelerate industry expansion. Moreover, increasing investments in
hydrogen-powered vehicles and refueling infrastructure are creating new opportunities for
market players worldwide.
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Asia-Pacific and Europe are emerging as key regions for hydrogen fuel cell deployment,
supported by strong government policies and sustainability initiatives aimed at achieving carbon
neutrality.

What is a Hydrogen Fuel Cell?

A hydrogen fuel cell is an electrochemical device that converts hydrogen and oxygen into
electricity, with water and heat as byproducts. It consists of a cathode, anode, and an electrolyte
membrane that facilitates the flow of protons while electrons generate electric current. Unlike
internal combustion engines, fuel cells operate silently and produce zero harmful
emissions—making them a sustainable power source for multiple applications, including
vehicles, backup power systems, and portable electronics.

Key Drivers of Market Growth O

0 Green Energy Shift & Emission Norms

Governments around the world are tightening emission regulations and investing in clean
energy infrastructure. Hydrogen fuel cells, particularly for transportation and stationary power,
are being supported through subsidies and R&D initiatives.

0 Rise in Hydrogen Fuel Cell Vehicles

The automotive sector is seeing a strong transition from fossil-fuel engines to hydrogen fuel cell-
based electric vehicles (FCEVs). Companies like Hyzon Motors are developing innovative
hydrogen storage systems that reduce vehicle weight and cost, boosting commercial adoption.
0 Technological Innovations

Technological improvements such as high-efficiency membrane materials, loT-enabled fuel cell
systems, and cost-effective hydrogen production methods (electrolysis, green hydrogen) are
expected to improve fuel cell efficiency and lifecycle—encouraging large-scale deployment.
Segmentation Highlights

0 By Type: Proton Exchange Membrane Fuel Cells (PEMFCs) Dominate

PEMFCs were the leading contributor to revenue in 2021. These cells are favored for their
lightweight design, quick start capability, and compatibility with automotive applications.
However, they require high-purity hydrogen, posing challenges in storage and distribution.

Despite that, PEMFCs also show potential for stationary applications and could replace batteries
in electronics.
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Other key types include:

Phosphoric Acid Fuel Cells (PAFCs)
Molten Carbonate Fuel Cells (MCFCs)
Solid Oxide Fuel Cells (SOFCs)

Each type has distinct operating temperatures and fuel compatibility, catering to specific
industrial or commercial needs.
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0 By Application: Transportation Leads Market Share
The transportation segment emerged as the top application, driven by global initiatives to
reduce carbon emissions and urban noise pollution. Hydrogen-powered buses, trucks, and even

ships are seeing increasing pilot programs and commercial rollouts.

Notably, Toshiba's partnership with Echandia to develop pure hydrogen fuel cells for marine
vessels highlights the expanding scope of hydrogen propulsion in maritime transport.

0 By End User: Fuel Cell Vehicles Hold Largest Share

Fuel cell electric vehicles (FCEVs) accounted for the largest end-user segment in 2021. Major auto
manufacturers and governments are investing in FCEV infrastructure, with expanding hydrogen
refueling stations globally.

Other end users include:

Utilities: For backup and grid support

Defense: For tactical and silent power applications

Regional Outlook [

0 Asia-Pacific Leads Market Growth

Asia-Pacific dominated the hydrogen fuel cell market in 2021 and is projected to exhibit the

fastest CAGR of 8.7% through 2031. Countries like Japan, South Korea, and China are aggressively
investing in hydrogen-powered mobility and infrastructure.
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Japan aims for 800,000 FCEVs by 2030.

China has integrated fuel cells into its Five-Year Plan, pushing for heavy-duty hydrogen trucks.
Other key markets include:

North America: Strong in R&D and defense fuel cell systems

Europe: Focused on zero-emission mandates and green hydrogen policies

Industry Updates & Strategic Moves 0

Plug Power and Johnson Matthey have entered a long-term strategic partnership to accelerate
the green hydrogen economy by improving PEMFC performance and scaling production.

Toshiba EES and Echandia’s partnership in marine fuel cell tech demonstrates market expansion
beyond land transport.

These moves reflect a rising trend of collaboration between fuel cell tech companies and clean
energy enablers, with the goal to reduce costs, increase lifespan, and ensure high scalability.

Future Outlook & Opportunities O
Hydrogen fuel cells are poised to disrupt multiple sectors—from mobility and logistics to grid
stabilization and residential energy. Compared to solar and wind, hydrogen offers flexibility,

storage advantages, and reliability, making it suitable for continuous power applications.

The rise of green hydrogen, produced using renewable energy, is expected to decarbonize heavy
industries such as steel, cement, and chemicals—further driving demand for fuel cell systems.

Key Market Players

Prominent companies profiled in the hydrogen fuel cell market include:
AFC Energy plc

Ballard Power Systems

Bloom Energy

Plug Power Inc



Doosan Fuel Cell

FuelCell Energy Inc.

SFC Energy AG

Intelligent Energy

Nedstack Fuel Cell Technology
Ceres Power Holdings

These players are actively investing in product innovation, strategic partnerships, and
international expansion to strengthen their market footprint.
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Conclusion O

The hydrogen fuel cell market represents a pivotal pillar of the global clean energy transition.
With strong government backing, technological innovation, and widening end-user applications,
the market is expected to see sustained growth in the years ahead. As zero-emission
transportation and clean energy demand rise, hydrogen fuel cells will remain a cornerstone in
the global effort to combat climate change.
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About Us

Allied Market Research (AMR) is a full-service market research and business-consulting wing of
Allied Analytics LLP based in Portland, Oregon. Allied Market Research provides global
enterprises as well as medium and small businesses with unmatched quality of "Market
Research Reports" and "Business Intelligence Solutions." AMR has a targeted view to provide
business insights and consulting to assist its clients to make strategic business decisions and
achieve sustainable growth in their respective market domain.

Pawan Kumar, the CEO of Allied Market Research, is leading the organization toward providing
high-quality data and insights. We are in professional corporate relations with various companies
and this helps us in digging out market data that helps us generate accurate research data tables
and confirms utmost accuracy in our market forecasting. Each and every data presented in the
reports published by us is extracted through primary interviews with top officials from leading
companies of domain concerned. Our secondary data procurement methodology includes deep
online and offline research and discussion with knowledgeable professionals and analysts in the
industry.
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