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Abstracts

According to Stratistics MRC, the Global Proton Exchange Membrane (PEM)

Electrolyzer Market is accounted for $5.8 billion in 2026 and is expected to reach $28.9

billion by 2034 growing at a CAGR of 22.3% during the forecast period. A proton

exchange membrane (PEM) electrolyzer is an advanced electrochemical system that

produces hydrogen by splitting water into hydrogen and oxygen using electricity and a

solid polymer electrolyte membrane. The membrane selectively conducts protons while

preventing gas crossover, enabling high-purity hydrogen production with rapid response

to fluctuating power inputs. PEM electrolyzers operate efficiently at relatively low

temperatures and are well suited for integration with renewable energy sources such as

solar and wind power. They are widely used in green hydrogen production, energy

storage, industrial processes, and transportation. Growing investments in hydrogen

infrastructure and decarbonization initiatives are driving the global adoption of PEM

electrolyzers.

Market Dynamics:

Driver:
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Growing green hydrogen investments

Proton exchange membrane electrolyzers use a solid polymer membrane to split water

into hydrogen and oxygen producing high-purity hydrogen with rapid response

capabilities that are well suited for renewable energy integration. Governments and

private investors are increasing funding for clean hydrogen projects to accelerate

energy transition goals. Industries are adopting PEM electrolyzers to support low-

carbon fuel production and industrial decarbonization. Continuous improvements in

electrolyzer efficiency are strengthening commercial deployment. Expanding renewable

energy capacity is creating sustained demand for PEM electrolyzer systems.

Restraint:

Limited membrane durability

The polymer membrane is exposed to demanding electrochemical operating conditions

that can reduce performance and shorten system lifespan over extended operating

periods. Replacing membrane components increases maintenance costs and affects

long-term project economics. Manufacturers are investing in advanced membrane

materials to improve durability and operational stability. Ongoing research is extending

equipment life and enhancing system reliability. Material innovation continues

supporting technology advancement. Improving membrane durability remains a key

priority for the industry.

Opportunity:

Next-generation catalyst development

Advanced catalyst materials can improve hydrogen production efficiency reduce

precious metal consumption and lower the overall cost of electrolyzer systems.

Research institutions and manufacturers are developing high-performance catalyst

technologies for commercial deployment. Continuous innovation is improving

electrochemical efficiency and system productivity. Investments in material science are

accelerating technology commercialization. Advanced catalyst solutions are

strengthening the competitiveness of green hydrogen production. Catalyst innovation is

creating new opportunities across the PEM electrolyzer market.

Threat:
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Critical mineral supply constraints

PEM electrolyzers rely on precious metals and specialized materials whose supply

availability and pricing can affect manufacturing costs and production scalability. Supply

chain disruptions may delay project execution and increase equipment costs.

Manufacturers are exploring alternative catalyst materials and recycling strategies to

reduce resource dependency. Long-term material availability remains an important

consideration for industry expansion. Diversified sourcing strategies are helping

strengthen supply chain resilience. Critical material availability continues influencing

market development.

Covid-19 Impact:

The COVID-19 pandemic temporarily delayed hydrogen infrastructure projects and

disrupted global supply chains for electrolyzer components. As governments introduced

clean energy recovery programs investments in renewable hydrogen production

accelerated creating renewed demand for PEM electrolyzer technologies. Hydrogen

became an important element of national decarbonization strategies after the pandemic.

Equipment manufacturers expanded production capacity to meet rising project demand.

Public and private investments strengthened commercialization across the hydrogen

value chain.

The membrane electrode assembly segment is expected to be the largest during the

forecast period

The membrane electrode assembly segment is expected to account for the largest

market share during the forecast period as it serves as the core electrochemical

component responsible for hydrogen generation efficiency and overall system

performance. High-quality membrane electrode assemblies improve energy efficiency

durability and operational reliability in PEM electrolyzers. Manufacturers continue

investing in advanced materials to enhance component performance and reduce

operating costs. Continuous technological improvements support wider commercial

deployment. Growing electrolyzer installations are increasing demand for high-

performance assemblies. Membrane electrode assemblies remain the most critical

component of PEM electrolyzer systems.

The power & utilities segment is expected to have the highest CAGR during the forecast

period
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Over the forecast period, the power & utilities segment is predicted to witness the

highest growth rate due to expanding renewable energy integration. Utility companies

are deploying PEM electrolyzers to convert surplus renewable electricity into green

hydrogen for long-term energy storage and grid balancing. Hydrogen production

supports decarbonization across electricity generation and energy distribution systems.

Investments in large-scale hydrogen infrastructure continue increasing worldwide.

Growing renewable capacity is accelerating adoption within the utility sector. Power and

utilities are expected to become the fastest-growing end-use segment for PEM

electrolyzers.

Region with largest share:

During the forecast period, the Europe region is expected to hold the largest market

share owing to strong hydrogen economy policies. Germany leads the regional market

through large-scale green hydrogen investments while the Netherlands is expanding

hydrogen infrastructure across industrial clusters. France continues supporting

electrolyzer deployment through national decarbonization programs and Spain is

increasing renewable hydrogen production projects backed by government funding.

Favorable policy frameworks and strong renewable energy development continue

supporting regional leadership. Europe remains the leading market for Proton Exchange

Membrane electrolyzers.

Region with highest CAGR:

Over the forecast period, the Asia Pacific region is anticipated to exhibit the highest

CAGR driven by expanding hydrogen infrastructure investments. China is rapidly

increasing electrolyzer manufacturing capacity while Japan continues advancing

hydrogen technologies for industrial and mobility applications. South Korea is investing

in hydrogen-powered energy systems and India is supporting green hydrogen

production through national mission programs. Rising renewable energy deployment

and government support are accelerating regional market growth. Asia Pacific is

expected to register the fastest growth in the Proton Exchange Membrane electrolyzer

market.

Key players in the market

Some of the key players in Proton Exchange Membrane (PEM) Electrolyzer Market

include Nel ASA, Siemens Energy AG, Cummins Inc., thyssenkrupp nucera AG & Co.
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KGaA, Plug Power Inc., ITM Power plc, John Cockerill Group, Ohmium International,

Inc., Enapter AG, Topsoe A/S, LONGi Hydrogen Technology Co., Ltd., Sungrow

Hydrogen Sci. & Tech. Co., Ltd., Verdagy Inc., Teco 2030 ASA and ABB Ltd.

Key Developments:

In May 2026, Nel ASA executed an advanced technological product launch by

commercially releasing its next-generation pressurized alkaline electrolyzer system.

Designed following more than eight years of development, this modular, factory-

assembled technology platform fundamentally changes the green hydrogen cost

structure by enabling turnkey, full-scope system installations at an estimated cost below

USD 1,450 per kW.

In February 2025, Siemens Energy AG finalized a major gigawatt-scale production

expansion by scaling its joint venture electrolyzer manufacturing plant in Berlin

alongside partner Air Liquide. This industrial capacity expansion secures high-volume,

automated production lines for Proton Exchange Membrane (PEM) stacks, directly

supporting large-scale European decarbonization initiatives and accelerating green

hydrogen cost parity with fossil fuels.

Capacity Ranges Covered:

Below 500 kW

500 kW–2 MW

2 MW–10 MW

Above 10 MW

Other Capacity Ranges

Components Covered:

Membrane Electrode Assembly

Bipolar Plates
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Catalysts

Power Electronics

Balance of Plant

Other Components

Operating Pressures Covered:

Low Pressure

Medium Pressure

High Pressure

Other Operating Pressures

Applications Covered:

Green Hydrogen Production

Power-to-Gas

Energy Storage

Industrial Feedstock Production

Hydrogen Refueling Stations

Other Applications

End Users Covered:

Chemical Industry
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Oil & Gas

Power & Utilities

Transportation

Metals & Mining

Other End Users

Regions Covered:

North America

United States

Canada

Mexico

Europe

United Kingdom

Germany

France

Italy

Spain

Netherlands

Belgium

Sweden
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Switzerland

Poland

Rest of Europe

Asia Pacific

China

Japan

India

South Korea

Australia

Indonesia

Thailand

Malaysia

Singapore

Vietnam

Rest of Asia Pacific

South America

Brazil

Argentina

Colombia

Chile
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Peru

Rest of South America

Rest of the World (RoW)

Middle East

Saudi Arabia

United Arab Emirates

Qatar

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
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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:

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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