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Overview

The digital world of hydrogen Since 2021, Fraunhofer IMW has been working together
with various research partners to digitally support the market developme.

Key Takeaways

Hydrogen energy is emerging as a key pillar of the global clean energy transition,
with rapid growth in production, investment, and industrial applications.

Overview of Hydrogen Energy

Hydrogen energy refers to the use of hydrogen as a clean, versatile energy carrier
capable of storing, transporting, and delivering energy from diverse sources such as
water, fossil fuels, or biomass to power vehicles, generate electricity, and heat
buildings. Hydrogen can be combusted directly, producing only water vapor, or used
in fuel cells to generate low-emission electricity. Its high gravimetric energy density
makes it ideal for sectors that are difficult to electrify, including heavy industry, long-
distance transport, shipping, and aviation.

Production Methods

Hydrogen is primarily produced through: Steam Methane Reforming (SMR): The
dominant method, which generates CO:. Electrolysis: Splits water into hydrogen and
oxygen, especially effective when powered by renewable energy, producing emission-
free “green” hydrogen. Emerging methods: Photoelectrolysis, biomass gasification,
thermochemical processes, and microwave plasma pyrolysis are being piloted to
improve efficieneeand sustainability. : o i
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Electrolysis is expected to dominate future investments, particularly in China and
Europe, while the U. S. focuses more on CCUS-equipped hydrogen production.

Investment and Market Trends

Global capital spending on low-emissions hydrogen projects reached USD 4. 3 billion
in 2024, with projections to nearly USD 8 billion in 2025, reflecting an 80% increase.
Over 50% of this investment targets hydrogen use in oil refining and industrial
facilities.

Despite strong investment growth, venture capital fundraising for hydrogen fell by
one-third in 2024, and publicly traded hydrogen companies have experienced lower
returns. Governments in Europe, Asia, and North America are supporting hydrogen
through national strategies, subsidies, and pilot projects.

Industrial Applications

Hydrogen is increasingly used in: Heavy industry: Steel, cement, and chemical
sectors for decarbonization. Energy storage and grid stabilization: Hydrogen can
store excess renewable energy and provide dispatchable power. Mobility: Fuel cell
vehicles, shipping, and aviation.

Power-to-

X applications: Conversion of hydrogen into ammonia, synthetic fuels, or other
chemicals for energy storage and transport.

Technological Innovations

Recent advancements include: Industrial-scale ammonia crackers and hydrogen
storage in salt caverns and depleted gas fields. Development of alkaline, PEM, and
solid oxide electrolyzers, with costs decreasing due to technological improvements
and economies of scale. Integration with digital technologies and Al to optimize
production, storage, and distribution, enhancing efficiency and reducing costs.

Outlook

The International Energy Agency projects that green hydrogen production could grow
more than 20-fold by 2030 if supportive policies and investments continue,
potentially supplying 10-25% of global energy demand. Renewable hydrogen is
expected to reach cost parity with conventional hydrogen by 2030, driven by falling
renewable energy prices and technological advancements. While challenges remain
in storage, transport, and infrastructure, hydrogen is poised to become a mainstream
energy source, particularly in hard-to-electrify sectors and industrial decarbonization.

Hydrogen energy represents a transformative opportunity in the new energy
landscape, combining environmental benefits with industrial versatility and strategic
investment potential.
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Article Content
The digital world of hydrogen

Since 2021, Fraunhofer IMW has been working together with various research
partners to digitally support the market development of the hydrogen sector in
Germany. The group evaluates the

Challenges and Emerging Trends in Hydrogen Energy

Through this comprehensive examination, this review aims to inform readers of the
latest developments in hydrogen energy industrialization, explore

Hydrogen-powered data centres: securing reliable and sustainable

Specific measures foreseen in the Clean Industrial Deal and the Affordable Energy
Action Plan (AEAP) should provide regulatory and financial foundations for hydrogen
powered DCs, to support their

Global Hydrogen Review 2025 - Analysis

The report is an output of the Clean Energy Ministerial Hydrogen Initiative and is
intended to provide an update to energy sector stakeholders on the status and future
prospects of hydrogen, and to inform

Hydrogen energy systems: Technologies, trends, and future prospects

Cutting-edge energy storage and grid balancing technologies explore hydrogen''s
versatility in integrating renewable energy sources, enabling long-term energy
storage, and

Hydrogen Central

Hydrogen Central brings to you news and market intelligence insights on the
Hydrogen industry to support your strategic moves and help you stay ahead of the
curve.

Hydrogen News | Today''s Latest Stories | Reuters

Swedish startup Stegra, which is building Europe''s first hydrogen-fuelled steel plant,
said on Wednesday its €1.4 billion ($1.6 billion) financing round led by a Wallenberg
Investments...

Hydrogen 4.0: A Cyber-Physical System for Renewable Hydrogen

This work proposes Hydrogen 4.0, a cyber-physical approach that leverages Industry
4.0 technologies—including smart sensing, analytics, and the Internet of Things
(loT)—to address
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Digitally transforming hydrogen production - from design through

Explore expert views on energy security and innovation in the latest Energy Connects
Quarterly Review, featuring perspectives on resilience, technology, and evolving
global energy

Energy.gov

The U.S. Department of Energy Hydrogen Program, led by the Hydrogen and Fuel Cell
Technologies Office (HFTO) within the Office of Energy Efficiency and

ees Europe - Home

ees Europe - Europe''s Largest and Most International Exhibition for Batteries and
Energy Storage Systems Following the great success of 2026, we are looking forward
to a strong

Global energy in 2026: Growth, resilience and competition

For the global energy economy, 2026 is shaping up to be a high-stakes execution test
shaped around three themes: growth, resilience and competition.

Reliable energy for our economy | Uniper

At Uniper, we are at the heart of Europe''s energy future - helping to balance three of
the continent''s biggest priorities: security of supply, industrial competitiveness, and
sustainability. Uniper

Nikkiso Clean Energy & Industrial Gases Group

Nikkiso Clean Energy & Industrial Gases Group - Leading provider of cryogenic
technologies, hydrogen fueling solutions, and industrial gas equipment.

Hydrogen Fuel Cell Manufacturer | Intelligent Energy

IE-FLIGHT Zero-emission power for aircraft and eVTOL IE-GRID Scalable distributed
power for back-up and off-grid News and insights: the latest from

Energy Outlook

Explore bp''s Energy Outlook for trends in energy demand, wind and solar growth,
efficiency, hydrogen, and future energy scenarios

Executive summary - Global Hydrogen Review 2026 - Analysis

Global Hydrogen Review 2026 - Analysis and key findings. A report by the
International Energy Agency.

Energy News | Latest Energy Industry Information and Updates: ET ...
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Find the latest energy news, views and updates from all top sources for the Indian
Energy industry.

Contact Us

Continue your research online:

Website: https://artduferoger.fr
Technical inquiry: https://artduferoger.fr/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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