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Overview AI Automated Report 

Hydrogen Fuel Cell Technology 

1. What are hydrogen fuel cell technologies known for, and what problems or needs do they 
address? 

2. Who are the main players or stakeholders (companies, research institutions, investors) involved in 
hydrogen fuel cell technology? 

3. What are the current trends or advancements in hydrogen fuel cell technology, including the 
development pipeline across related sectors? 

 

Executive Summary 

Hydrogen fuel cell technology enables clean, efficient power by converting hydrogen gas into electricity 
with zero harmful emissions (www.energy.gov 【W1】). A fuel cell combines hydrogen and oxygen to 
produce electricity, with water vapor as the only byproduct (www.energy.gov 【W1】). This innovation 
addresses the urgent need for decarbonizing transportation and energy: it can power cars, buses, trucks, 
and even buildings without greenhouse gases, helping meet climate goals (www.axios.com 【W2】). The 
hydrogen fuel cell ecosystem spans major automakers, specialized tech companies, and energy firms. 
Key players include Toyota and Hyundai (fuel cell vehicles), Ballard and Plug Power (fuel cell systems), 
and energy giants investing in hydrogen infrastructure. The core value proposition is a sustainable energy 
solution offering gasoline-like refueling speed with no pollution (www.techradar.com 【W3】). Hydrogen 
fuel cells matter as a pathway to zero-emission mobility and power, supported by global industry 
alliances and government initiatives. 

https://www.energy.gov/eere/fuelcells/fuel-cells#:~:text=A%20fuel%20cell%20uses%20the,small%20as%20a%20laptop%20computer
https://innovation.ezassi.com/#source-w1
https://www.energy.gov/eere/fuelcells/fuel-cells#:~:text=A%20fuel%20cell%20uses%20the,small%20as%20a%20laptop%20computer
https://innovation.ezassi.com/#source-w1
https://www.axios.com/newsletters/axios-generate-d3ec7af0-8d86-11f0-962a-b31c0ebe9505#:~:text=Why%20it%20matters%3A%20The%20gas,clean
https://innovation.ezassi.com/#source-w2
https://www.techradar.com/vehicle-tech/hybrid-electric-vehicles/hydrogen-isnt-dead-bmw-teases-ix5-with-space-saving-fuel-cell-system-that-offers-emissions-free-motoring-for-up-to-385-miles#:~:text=the%20same%20filling%20times%20as,novel%20way%20of%20packaging%20the
https://innovation.ezassi.com/#source-w3
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What It Is 

Hydrogen fuel cells are electrochemical engines that generate electricity by combining hydrogen fuel 
with oxygen from the air (www.energy.gov 【W1】). Each fuel cell has two electrodes (anode and 
cathode) separated by a membrane. Hydrogen enters the anode and is split into protons and electrons; 
the electrons flow through an external circuit as electricity, then reunite with protons and oxygen at the 
cathode to form water. The process is highly efficient and emissions-free, producing only water and heat 
instead of carbon exhaust (www.energy.gov 【W1】). 

This technology is known for delivering clean power for vehicles and electricity generation. Each fuel cell 
unit (stack) can be scaled: tiny cells power gadgets or drones, while larger stacks propel cars, buses, and 
even trucks. Hydrogen fuel cells emit no CO₂ or pollutants, addressing air quality and climate change by 
replacing combustion engines (www.axios.com 【W2】). They operate quietly and can achieve efficiency 
around 50–60%, higher than typical combustion engines. Because they use hydrogen (which can be 
produced from water via electrolysis using renewable energy), fuel cells enable a cycle of renewable 
energy storage: excess solar or wind power can create hydrogen, which fuel cells later convert back to 
electricity when needed. This makes hydrogen a promising medium for storing clean energy over long 
periods and balancing the grid. 

https://www.energy.gov/eere/fuelcells/fuel-cells#:~:text=A%20fuel%20cell%20uses%20the,small%20as%20a%20laptop%20computer
https://innovation.ezassi.com/#source-w1
https://www.energy.gov/eere/fuelcells/fuel-cells#:~:text=A%20fuel%20cell%20uses%20the,small%20as%20a%20laptop%20computer
https://innovation.ezassi.com/#source-w1
https://www.axios.com/newsletters/axios-generate-d3ec7af0-8d86-11f0-962a-b31c0ebe9505#:~:text=Why%20it%20matters%3A%20The%20gas,clean
https://innovation.ezassi.com/#source-w2
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Fuel cells address critical needs in transportation and energy. In vehicles, they provide the driving range 
and fast refueling of gasoline with none of the tailpipe pollution (www.techradar.com 【W3】). For 
example, fuel cell cars like the Toyota Mirai can travel over 300 miles and refuel in under five minutes, 
emitting only water. This solves the long-charging issue of battery EVs for certain uses. In heavy-duty 
transport (buses, trucks, forklifts), hydrogen fuel cells supply continuous power without the weight 
penalty of huge batteries, making zero-emission freight and industrial equipment feasible (enkiai.com 【
W4】) (enkiai.com 【W4】). Fuel cells also deliver reliable backup power for critical facilities (telecom 
towers, data centers), replacing diesel generators with a cleaner alternative (www.axios.com 【W2】). 
Overall, hydrogen fuel cell technology is a cornerstone of the emerging “hydrogen economy,” where clean 
hydrogen becomes a widespread energy carrier for mobility, electricity, and heating. 

Key Players & Ecosystem 

The hydrogen fuel cell ecosystem involves automakers, specialized fuel cell manufacturers, hydrogen 
producers, and research institutions. Major corporations and startups alike drive innovation, often in 
partnership with governments. Table 1 highlights some key players: 

Name Type Key Focus 

Toyota Automaker Fuel cell electric vehicles (Mirai cars, buses) 

Hyundai Automaker Fuel cell SUVs (Nexo) and heavy trucks (XCIENT) 

Ballard Power Systems Fuel cell tech Fuel cell stacks for buses, trucks, marine 

https://www.techradar.com/vehicle-tech/hybrid-electric-vehicles/hydrogen-isnt-dead-bmw-teases-ix5-with-space-saving-fuel-cell-system-that-offers-emissions-free-motoring-for-up-to-385-miles#:~:text=the%20same%20filling%20times%20as,novel%20way%20of%20packaging%20the
https://innovation.ezassi.com/#source-w3
https://enkiai.com/fuel-cell/top-pem-companies/#:~:text=The%20Proton%20Exchange%20Membrane%20,a%20race%20to%20drive%20down
https://innovation.ezassi.com/#source-w4
https://innovation.ezassi.com/#source-w4
https://enkiai.com/fuel-cell/top-pem-companies/#:~:text=9
https://innovation.ezassi.com/#source-w4
https://www.axios.com/newsletters/axios-generate-d3ec7af0-8d86-11f0-962a-b31c0ebe9505#:~:text=A%20pair%20of%20new%20analyses,of%20production%20capacity%20in%20these
https://innovation.ezassi.com/#source-w2
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Name Type Key Focus 

Plug Power Fuel cell tech Forklift fuel cells & hydrogen refueling 

Cummins (Hydrogenics) Engine maker Heavy-duty fuel cell engines & electrolyzers 

Doosan Fuel Cell Energy company Stationary fuel cell power plants (utilities) 

PowerCell Sweden Fuel cell tech Fuel cell systems for marine & stationary use 

Hyzon Motors Startup OEM Hydrogen-powered commercial trucks and buses 

Air Liquide H₂ Producer Hydrogen production & fueling infrastructure 

Hydrogen Council Industry group Coalition of 140+ companies promoting H₂ economy 

Table 1: Representative players in the hydrogen fuel cell ecosystem (mix of vehicle OEMs, 
technology providers, energy suppliers, and alliances). 【D10】【D28】 

The automotive sector has been pivotal. Companies like Toyota and Hyundai were early to commercialize 
fuel cell vehicles, investing heavily in hydrogen car development【D28】. As far back as 2008, 
automakers Daimler and Ford partnered with Ballard Power to advance automotive fuel cells【D10】. 
Today, Toyota’s Mirai sedan and Hyundai’s NEXO SUV are flagship fuel cell cars, and Hyundai also 
introduced the world’s first fuel-cell heavy trucks in Switzerland【D28】. Specialized manufacturers 
such as Ballard Power (Canada) and Plug Power (USA) build the fuel cell stacks and systems used in 
buses, forklifts, and backup power units. For instance, Plug Power has deployed over 60,000 fuel cell 
systems in warehouse forklifts, enabling major retailers to run cleaner logistics (enkiai.com 【W4】). 
Industrial innovators like Nuvera Fuel Cells supply hydrogen engines for forklifts and industrial vehicles, 
replacing polluting diesel engines in warehouses with zero-emission power【D1】. In China, companies 
such as China Fuel Cell Energy are rapidly expanding R&D and claim cost-effective, high-performance 
fuel cell designs【D4】, supported by government push for cleaner air. 

https://innovation.ezassi.com/#source-d10
https://innovation.ezassi.com/#source-d28
https://innovation.ezassi.com/#source-d28
https://innovation.ezassi.com/#source-d10
https://innovation.ezassi.com/#source-d28
https://enkiai.com/fuel-cell/top-pem-companies/#:~:text=Installation%20Capacity%3A%20Over%2060%2C%20000,Market%20Size%2C%20Analysis%20Report%202035
https://innovation.ezassi.com/#source-w4
https://innovation.ezassi.com/#source-d1
https://innovation.ezassi.com/#source-d4
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Hydrogen infrastructure and fuel supply are critical parts of the ecosystem. Industrial gas giants like Air 
Liquide and Linde invest in hydrogen production and nationwide refueling stations, ensuring vehicles 
have fuel. Governments and trade associations also play a key role. The Hydrogen Council, a coalition of 
over 140 leading companies, has committed over $100 billion to hydrogen projects worldwide 
(www.axios.com 【W2】). National associations (e.g., the Canadian Hydrogen Fuel Cell Association) 
promote collaboration between industry and academia, highlighting the economic and environmental 
benefits of hydrogen technology【D27】. This broad stakeholder mix – from carmakers to energy firms 
and research labs – reflects a growing consensus that hydrogen fuel cells are integral to a sustainable 
energy future. 

Why It Matters 

Hydrogen fuel cell technology matters because it fills gaps in our clean energy transition that batteries 
alone cannot. Its value proposition can be summed up in several key points: 

• Zero Emissions: Fuel cells emit only water, eliminating tailpipe CO₂ and air pollutants. Every fuel 
cell vehicle on the road directly cuts greenhouse gas emissions and improves urban air quality 

https://www.axios.com/newsletters/axios-generate-d3ec7af0-8d86-11f0-962a-b31c0ebe9505#:~:text=Driving%20the%20news%3A%20The%20Hydrogen,hype
https://innovation.ezassi.com/#source-w2
https://innovation.ezassi.com/#source-d27
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(www.axios.com 【W2】). This is crucial for decarbonizing sectors like transportation, which are 
major contributors to climate change. 

• Fast Refueling & Range: Hydrogen vehicles refuel in minutes (similar to gasoline) and can travel 
hundreds of miles per fill (www.techradar.com 【W3】). This quick turnaround and long range 
make fuel cells ideal for heavy-duty trucks, buses, and emergency vehicles that cannot afford long 
charging downtime. For example, BMW’s upcoming hydrogen iX5 SUV touts a 3-5 minute refill for 
~385 miles of range (www.techradar.com 【W3】), matching conventional cars in convenience. 

• Heavy & Continuous Power: Fuel cells excel where batteries struggle – providing continuous, high-
duty-cycle power. They are well-suited for hard-to-electrify applications: long-haul trucking, 
marine vessels, and even regional aviation. Hydrogen fuel cells can power trains (e.g. Alstom’s 
Coradia iLint trains in Europe) and aircraft prototypes like ZeroAvia’s 19-seat hydrogen-electric 
plane (time.com 【W5】), opening paths to zero-emission flight. In industry, hydrogen fuel cell 
forklifts run multiple shifts without performance drop, unlike batteries【D16】. 

• Energy Storage & Grid Resilience: Hydrogen serves as a versatile energy storage medium. Surplus 
renewable energy can produce hydrogen (“green hydrogen”) that is later used in fuel cells for 
electricity. This helps balance the grid and provides backup power during outages. Microgrid 
solutions pair solar, batteries, and fuel cells for 24/7 clean power【D3】, enhancing resiliency. 
Some projects even use fuel cells with renewable fuels like ammonia or methanol to store energy 
in liquid form【D8】【D9】. 

• Strategic and Economic Benefits: Developing hydrogen fuel cell tech is part of a broader energy 
security and industrial strategy. It leverages abundant domestic resources (water, renewable 
power) to produce fuel, reducing reliance on imported oil (sustech-inc.co.jp 【W6】) (sustech-
inc.co.jp 【W6】). Countries see hydrogen as an economic opportunity to create jobs in 
engineering, manufacturing, and infrastructure. Global investment has surged – over $110 billion 
committed to 500+ hydrogen projects globally (www.axios.com 【W2】) – signaling strong 
confidence in hydrogen’s role in a net-zero economy. Industry groups emphasize the economic, 
environmental, and social benefits of hydrogen adoption【D27】, from cleaner cities to new 
clean-tech markets. 

Hydrogen fuel cells thus address a critical need for scalable clean energy across sectors. They 
complement battery-electric technology by enabling zero-emission solutions in use-cases where 
batteries face limits (due to weight, range, or charging speed). As the world aims for carbon neutrality by 
2050, hydrogen fuel cells provide a flexible tool to decarbonize transportation, industry, and power. 
Ongoing innovations are increasing efficiency and driving costs down. For instance, new lightweight fuel 
cell systems for aircraft have achieved triple the power-to-weight ratio of earlier designs【D12】, and 

https://www.axios.com/newsletters/axios-generate-d3ec7af0-8d86-11f0-962a-b31c0ebe9505#:~:text=Why%20it%20matters%3A%20The%20gas,clean
https://innovation.ezassi.com/#source-w2
https://www.techradar.com/vehicle-tech/hybrid-electric-vehicles/hydrogen-isnt-dead-bmw-teases-ix5-with-space-saving-fuel-cell-system-that-offers-emissions-free-motoring-for-up-to-385-miles#:~:text=the%20same%20filling%20times%20as,novel%20way%20of%20packaging%20the
https://innovation.ezassi.com/#source-w3
https://www.techradar.com/vehicle-tech/hybrid-electric-vehicles/hydrogen-isnt-dead-bmw-teases-ix5-with-space-saving-fuel-cell-system-that-offers-emissions-free-motoring-for-up-to-385-miles#:~:text=electric%2C%20plug,life%20left%20in%20the%20technology
https://innovation.ezassi.com/#source-w3
https://time.com/7094860/zeroavia-za600/#:~:text=2024,K
https://innovation.ezassi.com/#source-w5
https://innovation.ezassi.com/#source-d16
https://innovation.ezassi.com/#source-d3
https://innovation.ezassi.com/#source-d8
https://innovation.ezassi.com/#source-d9
https://sustech-inc.co.jp/carbonix/media/hydrogen-power-generation/#:~:text=%E5%BA%9C%E3%81%AF2050%E5%B9%B4%E3%81%AE%E3%82%AB%E3%83%BC%E3%83%9C%E3%83%B3%E3%83%8B%E3%83%A5%E3%83%BC%E3%83%88%E3%83%A9%E3%83%AB%E9%81%94%E6%88%90%E3%82%92%E7%9B%AE%E6%A8%99%E3%81%A8%E3%81%97%E3%81%A6%E3%81%8A%E3%82%8A%E3%80%81%E7%99%BA%E9%9B%BB%E6%99%82%E3%81%AB%E4%BA%8C%E9%85%B8%E5%8C%96%E7%82%AD%E7%B4%A0%EF%BC%88CO%E2%82%82%EF%BC%89%E3%82%92%E6%8E%92%E5%87%BA%E3%81%97%E3%81%AA%E3%81%84%E9%9B%BB%E6%BA%90%E3%81%AB%E3%82%88%E3%81%A3%E3%81%A6%E9%9B%BB%E5%8A%9B%E3%82%92%E4%BE%9B%E7%B5%A6%E3%81%99%E3%82%8B%E3%82%B7%E3%82%B9%E3%83%86%E3%83%A0%E3%82%92%E3%82%BC%E3%83%AD%E3%82%AB%E3%83%BC%E3%83%9C%E3%83%B3%E9%9B%BB%E5%8A%9B%E3%82%B7%E3%82%B9%E3%83%86%E3%83%A0%E3%81%A8%20%E5%91%BC%E3%81%B6%E3%81%93%E3%81%A8%E3%81%8C%E3%81%82%E3%82%8A%E3%81%BE%E3%81%99%E3%80%82%20,%E6%97%A2%E5%AD%98%E3%82%A4%E3%83%B3%E3%83%95%E3%83%A9%E3%81%AE%E6%B4%BB%E7%94%A8%20%E6%B1%BD%E5%8A%9B%E7%99%BA%E9%9B%BB%E3%82%84%E3%82%AC%E3%82%B9%E3%82%BF%E3%83%BC%E3%83%93%E3%83%B3%E7%99%BA%E9%9B%BB%E3%81%A7%E3%81%AF%E3%80%81%E6%97%A2%E5%AD%98%E3%81%AE%E7%81%AB%E5%8A%9B%E7%99%BA%E9%9B%BB%E8%A8%AD%E5%82%99%E3%82%92%E6%94%B9%E9%80%A0%E3%81%99%E3%82%8B%E3%81%93%E3%81%A8%E3%81%A7%E6%B0%B4%E7%B4%A0%E7%99%BA%E9%9B%BB%E3%81%B8%E3%81%AE%E8%BB%A2%E6%8F%9B%E3%81%8C%E5%8F%AF%E8%83%BD%E3%81%A7%E3%81%99%E3%80%82%E6%96%B0%E8%A6%8F%E5%BB%BA%E8%A8%AD%E3%81%AB%E6%AF%94%E3%81%B9%E3%81%A6%E6%8A%95%E8%B3%87%E3%82%B3%E3%82%B9%E3%83%88%E3%82%92%E5%A4%A7%E5%B9%85%E3%81%AB%E6%8A%91%E5%88%B6%E3%81%A7%E3%81%8D%E3%81%BE%E3%81%99%E3%80%82%20%E9%AB%98%E3%81%84%E3%82%A8%E3%83%8D%E3%83%AB%E3%82%AE%E3%83%BC%E5%8A%B9%E7%8E%87%20%E7%89%B9%E3%81%AB%E7%87%83%E6%96%99%E9%9B%BB%E6%B1%A0%E3%81%A7%E3%81%AF40%EF%BD%9E60%EF%BC%85%E3%81%AE%E9%AB%98%E3%81%84%E7%99%BA%E9%9B%BB%E5%8A%B9%E7%8E%87%E3%82%92%E5%AE%9F%E7%8F%BE%E3%81%A7%E3%81%8D%E3%80%81%E6%8E%92%E7%86%B1%E5%88%A9%E7%94%A8%E3%82%92%E5%90%AB%E3%82%81%E3%82%8B%E3%81%A880%EF%BC%85%E4%BB%A5%E4%B8%8A%E3%81%AE%E7%B7%8F%E5%90%88%E3%82%A8%E3%83%8D%E3%83%AB%E3%82%AE%E3%83%BC%E5%8A%B9%E7%8E%87%E3%82%82%E9%81%94
https://innovation.ezassi.com/#source-w6
https://sustech-inc.co.jp/carbonix/media/hydrogen-power-generation/#:~:text=...,%E6%B0%B4%E7%B4%A0%E3%81%AF%E5%A4%A9%E7%84%B6%E3%82%AC%E3%82%B9%E3%80%81%E7%9F%B3%E7%82%AD%E3%80%81%E3%83%90%E3%82%A4%E3%82%AA%E3%83%9E%E3%82%B9%E3%80%81%E5%86%8D%E7%94%9F%E5%8F%AF%E8%83%BD%E3%82%A8%E3%83%8D%E3%83%AB%E3%82%AE%E3%83%BC%E3%81%AA%E3%81%A9%E6%A7%98%E3%80%85%E3%81%AA%E5%8E%9F%E6%96%99%E3%81%8B%E3%82%89%E8%A3%BD%E9%80%A0%E5%8F%AF%E8%83%BD%E3%81%A7%20%E3%81%99%E3%80%82%E3%81%93%E3%82%8C%E3%81%AB%E3%82%88%E3%82%8A%E3%80%81%E7%89%B9%E5%AE%9A%E3%81%AE%E5%8C%96%E7%9F%B3%E7%87%83%E6%96%99%E3%82%84%E8%BC%B8%E5%85%A5%E5%85%83%E3%81%B8%E3%81%AE%E4%BE%9D%E5%AD%98%E5%BA%A6%E3%82%92%E4%B8%8B%E3%81%92%E3%80%81%E3%82%A8%E3%83%8D%E3%83%AB%E3%82%AE%E3%83%BC%E8%AA%BF%E9%81%94%E3%83%AA%E3%82%B9%E3%82%AF%E3%82%92%E5%88%86%E6%95%A3%E3%81%A7%E3%81%8D%E3%81%BE%E3%81%99%E3%80%82%20%E9%95%B7%E6%9C%9F%E4%BF%9D%E5%AD%98%E3%83%BB%E8%BC%B8%E9%80%81%E3%81%AE%E5%8F%AF%E8%83%BD%E6%80%A7%20%E6%B0%B4%E7%B4%A0%E3%81%AF%E6%B6%B2%E5%8C%96%E3%82%84%E3%82%A2%E3%83%B3%E3%83%A2%E3%83%8B%E3%82%A2%E5%A4%89%E6%8F%9B%E3%81%AB%E3%82%88%E3%82%8A%E9%95%B7%E6%9C%9F%E9%96%93%E3%81%AE%E4%BF%9D%20%E5%AD%98%E3%81%A8%E9%95%B7%E8%B7%9D%E9%9B%A2%E8%BC%B8%E9%80%81%E3%81%8C%E5%8F%AF%E8%83%BD%E3%81%A7%E3%81%99%E3%80%82%E5%AD%A3%E7%AF%80%E5%A4%89%E5%8B%95%E3%81%AE%E5%A4%A7%E3%81%8D%E3%81%84%E5%86%8D%E7%94%9F%E5%8F%AF%E8%83%BD%E3%82%A8%E3%83%8D%E3%83%AB%E3%82%AE%E3%83%BC%E3%82%92%E6%B0%B4%E7%B4%A0%E3%81%A8%E3%81%97%E3%81%A6%E8%93%84%E7%A9%8D%E3%81%97%E3%80%81%E5%BF%85%E8%A6%81%E6%99%82%E3%81%AB%E7%99%BA%E9%9B%BB%E3%81%A7%E3%81%8D%E3%82%8B%E3%82%A8%E3%83%8D%E3%83%AB%E3%82%AE%E3%83%BC%E8%B2%AF%E8%94%B5%E3%82%B7%E3%82%B9%E3%83%86%E3%83%A0%E3%81%A8%E3%81%97%E3%81%A6%E3%81%AE%E6%B4%BB%E7%94%A8%E3%82%82%E6%9C%9F%E5%BE%85%E3%81%95%E3%82%8C%E3%81%A6%E3%81%84%E3%81%BE%E3%81%99%E3%80%82
https://sustech-inc.co.jp/carbonix/media/hydrogen-power-generation/#:~:text=...,%E6%B0%B4%E7%B4%A0%E3%81%AF%E5%A4%A9%E7%84%B6%E3%82%AC%E3%82%B9%E3%80%81%E7%9F%B3%E7%82%AD%E3%80%81%E3%83%90%E3%82%A4%E3%82%AA%E3%83%9E%E3%82%B9%E3%80%81%E5%86%8D%E7%94%9F%E5%8F%AF%E8%83%BD%E3%82%A8%E3%83%8D%E3%83%AB%E3%82%AE%E3%83%BC%E3%81%AA%E3%81%A9%E6%A7%98%E3%80%85%E3%81%AA%E5%8E%9F%E6%96%99%E3%81%8B%E3%82%89%E8%A3%BD%E9%80%A0%E5%8F%AF%E8%83%BD%E3%81%A7%20%E3%81%99%E3%80%82%E3%81%93%E3%82%8C%E3%81%AB%E3%82%88%E3%82%8A%E3%80%81%E7%89%B9%E5%AE%9A%E3%81%AE%E5%8C%96%E7%9F%B3%E7%87%83%E6%96%99%E3%82%84%E8%BC%B8%E5%85%A5%E5%85%83%E3%81%B8%E3%81%AE%E4%BE%9D%E5%AD%98%E5%BA%A6%E3%82%92%E4%B8%8B%E3%81%92%E3%80%81%E3%82%A8%E3%83%8D%E3%83%AB%E3%82%AE%E3%83%BC%E8%AA%BF%E9%81%94%E3%83%AA%E3%82%B9%E3%82%AF%E3%82%92%E5%88%86%E6%95%A3%E3%81%A7%E3%81%8D%E3%81%BE%E3%81%99%E3%80%82%20%E9%95%B7%E6%9C%9F%E4%BF%9D%E5%AD%98%E3%83%BB%E8%BC%B8%E9%80%81%E3%81%AE%E5%8F%AF%E8%83%BD%E6%80%A7%20%E6%B0%B4%E7%B4%A0%E3%81%AF%E6%B6%B2%E5%8C%96%E3%82%84%E3%82%A2%E3%83%B3%E3%83%A2%E3%83%8B%E3%82%A2%E5%A4%89%E6%8F%9B%E3%81%AB%E3%82%88%E3%82%8A%E9%95%B7%E6%9C%9F%E9%96%93%E3%81%AE%E4%BF%9D%20%E5%AD%98%E3%81%A8%E9%95%B7%E8%B7%9D%E9%9B%A2%E8%BC%B8%E9%80%81%E3%81%8C%E5%8F%AF%E8%83%BD%E3%81%A7%E3%81%99%E3%80%82%E5%AD%A3%E7%AF%80%E5%A4%89%E5%8B%95%E3%81%AE%E5%A4%A7%E3%81%8D%E3%81%84%E5%86%8D%E7%94%9F%E5%8F%AF%E8%83%BD%E3%82%A8%E3%83%8D%E3%83%AB%E3%82%AE%E3%83%BC%E3%82%92%E6%B0%B4%E7%B4%A0%E3%81%A8%E3%81%97%E3%81%A6%E8%93%84%E7%A9%8D%E3%81%97%E3%80%81%E5%BF%85%E8%A6%81%E6%99%82%E3%81%AB%E7%99%BA%E9%9B%BB%E3%81%A7%E3%81%8D%E3%82%8B%E3%82%A8%E3%83%8D%E3%83%AB%E3%82%AE%E3%83%BC%E8%B2%AF%E8%94%B5%E3%82%B7%E3%82%B9%E3%83%86%E3%83%A0%E3%81%A8%E3%81%97%E3%81%A6%E3%81%AE%E6%B4%BB%E7%94%A8%E3%82%82%E6%9C%9F%E5%BE%85%E3%81%95%E3%82%8C%E3%81%A6%E3%81%84%E3%81%BE%E3%81%99%E3%80%82
https://innovation.ezassi.com/#source-w6
https://www.axios.com/newsletters/axios-generate-d3ec7af0-8d86-11f0-962a-b31c0ebe9505#:~:text=Driving%20the%20news%3A%20The%20Hydrogen,hype
https://innovation.ezassi.com/#source-w2
https://innovation.ezassi.com/#source-d27
https://innovation.ezassi.com/#source-d12
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startups like HydroCleave are exploring hybrid solutions combining solar panels with hydrogen fuel for 
next-gen electric vehicles【D31】. Every advance strengthens the business case for hydrogen. 

                             

In summary, hydrogen fuel cell technology is known for clean, efficient power that addresses climate and 
energy needs in ways few other technologies can. Its basic value proposition is electricity on demand 
with zero emissions, and its impact spans transportation, industry, and the integration of renewables. 
Backed by a robust ecosystem of global players and accelerating investment, hydrogen fuel cells are set 
to play a fundamental role in the sustainable energy landscape of the coming decades (www.axios.com 
【W2】). 

Sources 

Database 

• 【D1】 Nuvera Fuel Cells [Company] 

• 【D2】 Youil Energy Tech [Company] 

• 【D3】 Instant ON - Energy as a Service, Microgrids, Fuel Cells, Resiliency [Company] 

• 【D4】 China Fuel Cell Energy Co. Ltd [Company] 

• 【D5】 Atrex Energy [Company] 

https://innovation.ezassi.com/#source-d31
https://www.axios.com/newsletters/axios-generate-d3ec7af0-8d86-11f0-962a-b31c0ebe9505#:~:text=Why%20it%20matters%3A%20The%20gas,clean
https://innovation.ezassi.com/#source-w2
https://www.linkedin.com/company/nuvera-fuel-cells
https://www.instanton.energy/
https://www.cfc-energy.com/
https://www.linkedin.com/company/atrex-energy-inc
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• 【D6】 PowerUp Fuel Cells O? [Company] 

• 【D7】 VP Energy [Company] 

• 【D8】 AUTONOMOUS VEHICLE ENERGY AND SERVICE HUB [Patent] 

• 【D9】 Oorja Fuel Cells [Company] 

• 【D10】 Automotive Fuel Cell Cooperation [Company] 

• 【D11】 Kunhua Technology [Company] 

• 【D12】 HyPoint [Company] 

• 【D13】 ReliOn [Company] 

• 【D14】 Time To ACT Limited [Company] 

• 【D15】 Thermal management system of hydrogen fuel cell automobile and control method 
[Patent] 

• 【D16】 Urban Renewable H2 [Company] 

• 【D17】 Household combined heat and power system based on metal hydrogen storage and 
hydrogen fuel cell [Patent] 

• 【D18】 Hydrogen fuel cell tail gas recovery treatment system and method [Patent] 

• 【D19】 VOLTAGE BLEED DOWN DURING HYDROGEN FUEL CELL SHUTDOWN FOR MEMBRANE 
FAILURE DETECTION [Patent] 

• 【D20】 Novel hydrogen fuel cell for driving unmanned aerial vehicle [Patent] 

• 【D21】 Tandem hydrogen circulating system applied to hydrogen fuel cell [Patent] 

• 【D22】 Hydrogen fuel cell monopolar plate stamping die [Patent] 

• 【D23】 Vega Energy Systems [Company] 

• 【D24】 Hyperion Companies [Company] 

• 【D25】 Hephas Energy [Company] 

• 【D26】 Siqens [Company] 

• 【D27】 Canadian Hydrogen and Fuel Cell Association [Company] 

• 【D28】 Hyundai Commercial Vehicle and Hydrogen Business [Company] 

https://www.linkedin.com/company/17928266/
https://patents.google.com/patent/WO2019104375A1/en
http://www.linkedin.com/company/206868
https://www.linkedin.com/company/hypointpowertrain/
https://www.linkedin.com/company/plug-power
https://www.linkedin.com/company/time-to-act-advanced-clean-technologies
https://patents.google.com/patent/CN113352860A/en
https://patents.google.com/patent/CN210245635U/en
https://patents.google.com/patent/CN210245635U/en
https://patents.google.com/patent/CN113363530A/en
https://patents.google.com/patent/US20250070202A1/en
https://patents.google.com/patent/US20250070202A1/en
https://patents.google.com/patent/CN209739365U/en
https://patents.google.com/patent/CN113629273A/en
https://patents.google.com/patent/CN209830001U/en
https://www.linkedin.com/company/hyperioninc/
https://www.linkedin.com/company/hephas-energy-co--ltd-/
https://www.linkedin.com/company/siqens-gmbh
https://www.chfca.ca/
https://ecv.hyundai.com/global/en
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• 【D29】 Thinkru Hydrogen LTD [Company] 

• 【D30】 Unmanned aerial vehicle hydrogen fuel cell system, control method and unmanned 
aerial vehicle [Patent] 

• 【D31】 HydroCleave [Company] 

• 【D32】 Distributed power generation experiment system of hydrogen fuel cell utilizing solar 
energy [Patent] 

• 【D33】 Elastic performance constraint control method for air flow and pressure of hydrogen fuel 
cell [Patent] 

• 【D34】 Cold energy distribution system and device in liquid hydrogen fuel cell and use method 
[Patent] 

• 【D35】 Energy control method and device for hydrogen fuel cell automobile [Patent] 

• 【D36】 High-power generation integrated system based on high-temperature proton exchange 
membrane hydrogen fuel cell [Patent] 

• 【D37】 Hydrogen fuel cell vehicle energy consumption estimation method based on energy 
consumption characteristics and working condition segmentation [Patent] 

• 【D38】 Multi-rotor air cooling hydrogen fuel cell unmanned aerial vehicle [Patent] 

• 【D39】 Multifunctional integrated intercooling humidifier structure for hydrogen fuel cell [Patent] 

• 【D40】 Hydrogen fuel cell stack water balance detection device [Patent] 

• 【D41】 Arrangement structure of bleeder resistor in hydrogen fuel cell system [Patent] 

• 【D42】 Activation device of automobile hydrogen fuel cell [Patent] 

• 【D43】 Hydrogen fuel cell power supply system and hydrogen fuel vehicle thereof [Patent] 

• 【D44】 Hydrogen fuel cell energy conversion method and device based on multi-level 
implementation [Patent] 

• 【D45】 Hydrogen recirculation device suitable for hydrogen fuel cell automobile [Patent] 

• 【D46】 Commercial vehicle power system integrating hydrogen fuel cell and hydrogen internal 
combustion engine [Patent] 

• 【D47】 Performance test method and system for hydrogen fuel cell, and storage medium 
[Patent] 

https://www.thinkru.com/
https://patents.google.com/patent/CN116979108A/en
https://patents.google.com/patent/CN116979108A/en
https://www.linkedin.com/company/hydrocleave/
https://patents.google.com/patent/CN209766559U/en
https://patents.google.com/patent/CN209766559U/en
https://patents.google.com/patent/CN120149463A/en
https://patents.google.com/patent/CN120149463A/en
https://patents.google.com/patent/CN118970092A/en
https://patents.google.com/patent/CN120327350A/en
https://patents.google.com/patent/CN115172790A/en
https://patents.google.com/patent/CN115172790A/en
https://patents.google.com/patent/CN115091963A/en
https://patents.google.com/patent/CN115091963A/en
https://patents.google.com/patent/CN120089761A/en
https://patents.google.com/patent/CN223038963U/en
https://patents.google.com/patent/CN120261629A/en
https://patents.google.com/patent/CN223161643U/en
https://patents.google.com/patent/CN120356976A/en
https://patents.google.com/patent/CN113787921A/en
https://patents.google.com/patent/CN116154239A/en
https://patents.google.com/patent/CN116154239A/en
https://patents.google.com/patent/CN113690465A/en
https://patents.google.com/patent/CN118722572A/en
https://patents.google.com/patent/CN118722572A/en
https://patents.google.com/patent/CN119087241A/en
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• 【D48】 Quick-change solid hydrogen storage fuel cell power system and hydrogen fuel cell 
forklift [Patent] 

• 【D49】 Production process of high-performance hydrogen fuel cell noble metal catalyst [Patent] 

• 【D50】 Hydrogen fuel cell protection control strategy simulation method and system [Patent] 

Web 

• 【W1】 Fuel Cells | Department of Energy 

• 【W2】 ✋ Resetting hydrogen hype 

• 【W3】 Hydrogen isn't dead - BMW teases iX5 with space-saving fuel cell system that offers 
emissions-free motoring for up to 385 miles 

• 【W4】 Cummins Fuel Cell 2025, 20,000 stacks with Toyota 

• 【W5】 2024-10-30 | A No-Emissions Flight 

• 【W6】 水素発電とは？仕組みからメリット・デメリットまで徹底解説 - CARBONIX MEDIA 

 

https://patents.google.com/patent/CN119636450A/en
https://patents.google.com/patent/CN119636450A/en
https://patents.google.com/patent/CN119965288A/en
https://patents.google.com/patent/CN120073000A/en
https://www.energy.gov/eere/fuelcells/fuel-cells#:~:text=A%20fuel%20cell%20uses%20the,small%20as%20a%20laptop%20computer
https://www.axios.com/newsletters/axios-generate-d3ec7af0-8d86-11f0-962a-b31c0ebe9505#:~:text=Why%20it%20matters%3A%20The%20gas,clean
https://www.techradar.com/vehicle-tech/hybrid-electric-vehicles/hydrogen-isnt-dead-bmw-teases-ix5-with-space-saving-fuel-cell-system-that-offers-emissions-free-motoring-for-up-to-385-miles#:~:text=the%20same%20filling%20times%20as,novel%20way%20of%20packaging%20the
https://www.techradar.com/vehicle-tech/hybrid-electric-vehicles/hydrogen-isnt-dead-bmw-teases-ix5-with-space-saving-fuel-cell-system-that-offers-emissions-free-motoring-for-up-to-385-miles#:~:text=the%20same%20filling%20times%20as,novel%20way%20of%20packaging%20the
https://enkiai.com/fuel-cell/top-pem-companies/#:~:text=The%20Proton%20Exchange%20Membrane%20,a%20race%20to%20drive%20down
https://time.com/7094860/zeroavia-za600/#:~:text=2024,K
https://sustech-inc.co.jp/carbonix/media/hydrogen-power-generation/#:~:text=%E5%BA%9C%E3%81%AF2050%E5%B9%B4%E3%81%AE%E3%82%AB%E3%83%BC%E3%83%9C%E3%83%B3%E3%83%8B%E3%83%A5%E3%83%BC%E3%83%88%E3%83%A9%E3%83%AB%E9%81%94%E6%88%90%E3%82%92%E7%9B%AE%E6%A8%99%E3%81%A8%E3%81%97%E3%81%A6%E3%81%8A%E3%82%8A%E3%80%81%E7%99%BA%E9%9B%BB%E6%99%82%E3%81%AB%E4%BA%8C%E9%85%B8%E5%8C%96%E7%82%AD%E7%B4%A0%EF%BC%88CO%E2%82%82%EF%BC%89%E3%82%92%E6%8E%92%E5%87%BA%E3%81%97%E3%81%AA%E3%81%84%E9%9B%BB%E6%BA%90%E3%81%AB%E3%82%88%E3%81%A3%E3%81%A6%E9%9B%BB%E5%8A%9B%E3%82%92%E4%BE%9B%E7%B5%A6%E3%81%99%E3%82%8B%E3%82%B7%E3%82%B9%E3%83%86%E3%83%A0%E3%82%92%E3%82%BC%E3%83%AD%E3%82%AB%E3%83%BC%E3%83%9C%E3%83%B3%E9%9B%BB%E5%8A%9B%E3%82%B7%E3%82%B9%E3%83%86%E3%83%A0%E3%81%A8%20%E5%91%BC%E3%81%B6%E3%81%93%E3%81%A8%E3%81%8C%E3%81%82%E3%82%8A%E3%81%BE%E3%81%99%E3%80%82%20,%E6%97%A2%E5%AD%98%E3%82%A4%E3%83%B3%E3%83%95%E3%83%A9%E3%81%AE%E6%B4%BB%E7%94%A8%20%E6%B1%BD%E5%8A%9B%E7%99%BA%E9%9B%BB%E3%82%84%E3%82%AC%E3%82%B9%E3%82%BF%E3%83%BC%E3%83%93%E3%83%B3%E7%99%BA%E9%9B%BB%E3%81%A7%E3%81%AF%E3%80%81%E6%97%A2%E5%AD%98%E3%81%AE%E7%81%AB%E5%8A%9B%E7%99%BA%E9%9B%BB%E8%A8%AD%E5%82%99%E3%82%92%E6%94%B9%E9%80%A0%E3%81%99%E3%82%8B%E3%81%93%E3%81%A8%E3%81%A7%E6%B0%B4%E7%B4%A0%E7%99%BA%E9%9B%BB%E3%81%B8%E3%81%AE%E8%BB%A2%E6%8F%9B%E3%81%8C%E5%8F%AF%E8%83%BD%E3%81%A7%E3%81%99%E3%80%82%E6%96%B0%E8%A6%8F%E5%BB%BA%E8%A8%AD%E3%81%AB%E6%AF%94%E3%81%B9%E3%81%A6%E6%8A%95%E8%B3%87%E3%82%B3%E3%82%B9%E3%83%88%E3%82%92%E5%A4%A7%E5%B9%85%E3%81%AB%E6%8A%91%E5%88%B6%E3%81%A7%E3%81%8D%E3%81%BE%E3%81%99%E3%80%82%20%E9%AB%98%E3%81%84%E3%82%A8%E3%83%8D%E3%83%AB%E3%82%AE%E3%83%BC%E5%8A%B9%E7%8E%87%20%E7%89%B9%E3%81%AB%E7%87%83%E6%96%99%E9%9B%BB%E6%B1%A0%E3%81%A7%E3%81%AF40%EF%BD%9E60%EF%BC%85%E3%81%AE%E9%AB%98%E3%81%84%E7%99%BA%E9%9B%BB%E5%8A%B9%E7%8E%87%E3%82%92%E5%AE%9F%E7%8F%BE%E3%81%A7%E3%81%8D%E3%80%81%E6%8E%92%E7%86%B1%E5%88%A9%E7%94%A8%E3%82%92%E5%90%AB%E3%82%81%E3%82%8B%E3%81%A880%EF%BC%85%E4%BB%A5%E4%B8%8A%E3%81%AE%E7%B7%8F%E5%90%88%E3%82%A8%E3%83%8D%E3%83%AB%E3%82%AE%E3%83%BC%E5%8A%B9%E7%8E%87%E3%82%82%E9%81%94

