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UK targets 10GW low-carbon hydrogen by 2030,
accelerating hydrogen-ready building policy and
infrastructure.

Wrightbus and Solaris selected Ballard Power
Systems' FCmove-SC fuel cell engine for next-gen
bus platforms.

India's National Green Hydrogen Mission targets 5
MMT production by 2030 with $70B investment.

Germany launches funding to accelerate
hydrogen refueling and fuel cell truck deployment
in heavy-duty transport.

Ashok Leyland unveils India's first hydrogen fuel
cell electric bus and H2 ICE truck.

Kazakhstan can learn from Japan's
comprehensive hydrogen strategy to build its own
H2 ecosystem.

Chinese research reveals obstacle influence on
hydrogen ship deflagration to enhance safety.

S&P; Global reports Asia-Pacific bets big on
renewable hydrogen and ammonia, detailing key
projects.

S&P; Global reports hydrogen sector shifts from
planning to execution, global capacity projected
to double in 2026.

Chile aims for world's lowest-cost green hydrogen
using Patagonia winds and Atacama solar,
approves $2.5B project.

Global hydrogen project pipeline shows
accelerated development as early-stage initiatives
progress to execution.

Australia advances major renewable hydrogen
projects under Hydrogen Headstart, targeting
global export and green steel.

Scottish startup Hychor develops direct
seawater-to-green-hydrogen tech, eliminating
freshwater needs.

ITM Power and Protium form strategic
partnership for industrial-scale green hydrogen
production in UK.

Canada's large wind-to-H2 project gains
environmental approval, targeting 30,000
tons/year for export.

Plug Power to webcast annual shareholder
meeting, updating on financials and strategy
including UK project FID.

Berenberg raises ITM Power target price after
£86.5M UK funding for 1GW Chronos electrolyzer
gigafactory.

Hygenco secures $105M, including $50M from
IFC, to accelerate green hydrogen and ammonia
production in India.

Low | Yellow highlight = featured article
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I Three Questions That Demand Your Decision This Week

@ Is your long-term hydrogen supply strategy resilient?

With Chile targeting $1.50/kg green hydrogen by 2030 and natural hydrogen promising sub-$1/kg, traditional
green hydrogen pathways face immense cost pressure. How will your procurement adapt to these new,
ultra-low-cost sources, and what are the geopolitical implications of relying on new export hubs?

® Does your R&D; pipeline include next-gen H2 production?

Breakthroughs like perovskite catalysts for waste heat conversion and direct seawater electrolysis could
fundamentally alter hydrogen economics. Are your R&D; teams actively exploring these novel pathways, or are
you at risk of being outmaneuvered by competitors who embrace these disruptive technologies early?

© How will you navigate the accelerating global H2 race?

The hydrogen sector is rapidly shifting from planning to execution, with global capacity set to double in 2026.
While US/EU policies support growth, Asia-Pacific is aggressively building infrastructure and capacity. Are your
market entry and partnership strategies robust enough to compete and secure market share?

I Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies
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® EU_Infra Ref. Infra investment Project delays
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I Deep Dive @ — Perovskite Catalyst for Waste Heat H2

#01 | 2026/06/02 | ScienceDaily | Tech Novelty® ® ® ® ® Proximity® OO OO Market Impact® ® ® ® ® Data

Reliabilitye ® ® ® ® US/EU Relevancco ® @ ® ®

Researchers at the University of Birmingham have developed a novel perovskite-based catalyst enabling
hydrogen production from water splitting at significantly lower temperatures (150-500 °C) by directly
utilizing industrial waste heat.

This breakthrough promises to reduce hydrogen production costs below current green and blue hydrogen
pathways, leveraging readily available thermal energy from factories. Catalyst regeneration also uses waste

heat, enhancing overall energy efficiency.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: This is a genuine academic breakthrough with immense
potential. The ability to use low-grade industrial waste heat (150-500°C) for hydrogen
production, rather than high-cost electricity, is a game-changer. [Opportunity] for US/EU
materials & component suppliers to develop and license next-gen perovskite catalysts, and for
OEMs to integrate this into industrial decarbonization solutions. [Threat] lies in missing the IP
development and commercialization window, allowing Asian competitors to dominate. Next
actions: [R&D;] Initiate internal research on perovskite catalysts for thermal water splitting,
benchmark against this UK breakthrough by Q4 2026. [Business Dev] Explore potential
licensing or joint development with UK universities/startups by Q1 2027.

I Deep Dive @ — Natural Hydrogen: Sub-$1/kg Potential

#12 | 2026/06/02 | TechTonic Times | Tech Novelty® ® ® ® ® Proximity® ® OO O Market Impact® ® ® ® ® Data
Reliability® ® ® OO US/EU Relevancco ® ® ® ®

The discovery of natural hydrogen, continuously generated deep underground through geological processes,
could redefine hydrogen as a renewable energy source with extraction costs estimated at less than $1/kg.

The U.S. Air Force has launched an initiative to explore subterranean natural hydrogen for energy resilience,
partnering with industry leaders. Over $500M in venture investment has flowed into this sector, despite
commercial production still facing challenges.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Natural hydrogen represents a potentially disruptive force,
offering costs significantly below green hydrogen. [Opportunity] for US/EU energy companies
and materials suppliers to invest in exploration, extraction technologies, and subsurface
storage solutions. The US Air Force initiative signals serious government interest. [Threat] is
the potential for this ultra-low-cost hydrogen to make current green hydrogen investments
(electrolyzers, renewable energy for H2) economically unviable if scaled rapidly. Regulatory
and legal hurdles, especially in Europe, remain a barrier. Next actions: [Strategy] Form a
cross-functional task force to assess the long-term impact of natural hydrogen on existing
green H2 investments and supply chain by Q3 2026. [R&D;] Investigate geological exploration
and extraction technologies, potentially through partnerships, by Q4 2026.

Hydrogen energy Weekly Intelligence Report | 2026-06-07 | Page 5



I Deep Dive ® — Chile: World's Lowest-Cost Green H2

#22 | 2026/06/01 | New Energy Innovation | Tech Novelty® @ OOO Proximity® ® @ ® O Market Impact® ® ® ® ® Data
Reliability® ® ® ® O US/EU Relevancceo ® ® ® ®

Chile is leveraging abundant Atacama solar and Patagonia wind resources to become the world's lowest-cost
green hydrogen producer ($1.50/kg) by 2030, with its $2.5 billion Volta project receiving environmental
approval.

With 18 GW of renewable energy operational by Q1 2026, Chile aims to be a major exporter of green
hydrogen and ammonia to Europe and Asia, solidifying its leadership in global clean energy supply.

P Strategic Analyst's Perspective

Strategic Analyst's Perspective: Chile's aggressive push and project approvals confirm its
trajectory to become a dominant, low-cost green hydrogen exporter. The $1.50/kg target is
highly realistic given their renewable resources. [Opportunity] for US/EU procurement
managers to secure long-term, cost-competitive green hydrogen and ammonia supply from
Chile, diversifying away from potentially higher-cost domestic production. [Threat] for US/EU
domestic green hydrogen producers who may struggle to compete on price without significant
subsidies. This will also intensify global competition for electrolyzer and renewable energy
equipment. Next actions: [Procurement] Initiate discussions with Chilean project developers
(e.g., MAE) for future off-take agreements by Q4 2026. [Strategy] Re-evaluate domestic green
hydrogen project economics against Chilean import prices by Q3 2026.

I Other Notable Articles

IMARC Group Releases Green Hydrogen Production Cost Report 2026 (Weebly (IMARC Group))
Tech Novelty ® OOOO Proximity® ® ® ® ® Market Impacte @ @ @ O

Report emphasizes electrolyzer tech and renewable power costs (50-70%) as paramount for green H2
project economics.

UK Targets 10GW Low-Carbon Hydrogen Production by 2030 (Morson Praxis)
Tech Novelty® OOOO Proximity® @ ® ® O Market Impact®e @ @ @ O

UK government commits £2B+ for 11 HAR1 projects, accelerating infrastructure and industrial
decarbonization.

India's National Green Hydrogen Mission to Achieve 5 MMT Production by 2030 (KRH News)
Tech Novelty® ® OOO Proximity® @ @ ® O Market Impacte @ @ @ O

India targets 5 MMT green H2 by 2030 with $70B investment, aiming for $1/kg production cost and domestic

manufacturing.

ITM Power and Protium Form Strategic Partnership for Industrial-Scale Green Hydrogen Production in UK (Renewables Now)
Tech Novelty® @ OOO Proximity® ® @ ® O Market Impact® @ @ OO

UK electrolyzer leader ITM Power partners with Protium for 15MW Cromarty project, accelerating UK
industrial decarbonization.
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I Recommended Actions This Week

Action recommendations based on article evaluation matrix and opportunity/threat analysis.

I Immediate (this week)

e [Executive] Review implications of sub-$1/kg natural hydrogen on existing green H2 investment
portfolio and long-term strategy.

e [Procurement] Assess current and projected supply chain exposure to Asian hydrogen production and
liguefaction advancements.

I Short-term (1 month)

e [R&D;] Task materials science teams to evaluate perovskite catalyst research for waste heat hydrogen
production and direct seawater electrolysis.

¢ [Business Dev] Identify and engage with key electrolyzer technology providers (e.g., Danish
innovators, ITM Power) to understand cost reduction roadmaps and potential partnerships.

e [Strategy] Analyze the competitive landscape for heavy-duty FCEVs, focusing on infrastructure
development and OEM partnerships in US/EU markets.

I Medium-long term (quarter+)

¢ [Procurement] Develop a diversified global hydrogen sourcing strategy, including potential off-take
agreements with emerging low-cost producers like Chile and Canada.

e [R&D;] Establish a dedicated program for natural hydrogen exploration and extraction technologies,
including regulatory and environmental impact assessments.

¢ [Legal/IP] Develop a robust IP strategy for novel hydrogen production technologies (e.g., perovskite
catalysts, direct seawater electrolysis) to secure future market position.

o [Strategy] Advocate for clear and consistent hydrogen infrastructure policies and funding mechanisms
in the US/EU to de-risk investments and accelerate adoption.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-06-07
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Birmingham University Breakthrough: Perovskite
Catalyst Converts Industrial Waste Heat Directly to
Low-Cost Hydrogen

Published June 02, 2026  ScienceDaily UK
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| overview

Researchers at the University of Birmingham have developed a novel perovskite-
based catalyst that enables hydrogen production from water splitting at significantly
lower temperatures (150-500 °C) by directly utilizing industrial waste heat. This
breakthrough promises to reduce hydrogen production costs below current green
and blue hydrogen pathways by leveraging readily available thermal energy sources
from factories, steel plants, and cement works. The technology offers a more
economical and accessible route to clean hydrogen fuel, advancing industrial

decarbonization efforts.



| N DEPTH

Key Findings

Researchers at the University of Birmingham have unveiled a groundbreaking method for
producing hydrogen directly from industrial waste heat. Their discovery centers on a new
perovskite-based catalyst capable of splitting water into hydrogen and oxygen at
substantially lower temperatures, specifically between 150-500 °C, far below the
requirements of conventional technologies. This innovation opens a new avenue for
converting waste heat from high-temperature industrial processes into clean hydrogen

fuel, potentially drastically cutting production costs.

Technical Details

The core of this new technology lies in its independence from the high electrical energy
input typically demanded by electrolytic systems. The perovskite catalyst lowers the
energetic barrier for water dissociation, allowing the reaction to proceed efficiently even
with relatively modest temperature gradients. Catalyst regeneration, occurring between
700-1000 °C, can also be powered by waste heat, a plentiful byproduct from industries
such as manufacturing, steel production, cement factories, and renewable energy sites.
This mechanism enhances overall energy efficiency and mitigates operational costs.
Compared to water electrolysis, the broader temperature range for heat utilization

expands the applicability of available industrial waste heat sources.

Background & Context

Current hydrogen production methods, including 'green hydrogen' (electrolysis powered
by renewables) and 'blue hydrogen' (from natural gas with carbon capture), face
challenges regarding cost, energy intensity, and supply chain complexities. This research
from the University of Birmingham pioneers a novel 'thermal hydrogen' pathway,
demonstrating the potential to transform industrial byproducts into valuable fuel. This
approach is particularly significant for hard-to-abate, energy-intensive sectors, offering a
practical strategy for emission reduction while leveraging existing industrial

infrastructure.



Strategic Significance & Outlook

Should this technology reach commercial scale, it could accelerate the transition to a
hydrogen economy by enabling hydrogen production at costs even lower than those of
green and blue hydrogen. The research team plans to further optimize the catalyst
system and conduct demonstration tests for scalability. In the long term, this could
facilitate a decentralized hydrogen production model where industries produce their
own hydrogen using on-site waste heat, enhancing energy self-sufficiency and fostering
regional economic growth. The ability to harness otherwise wasted energy aligns
perfectly with global sustainability goals and offers a potent tool for achieving net-zero

emissions.

Source: https://www.sciencedaily.com/releases/2026/06/260602111818.htm

Collected: June 05, 2026 | Automated Research System (Gemini API)
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U.S. DOE Targets $2/kg Hydrogen by 2026 via National
Programs and Consortia Advancing Electrolyzer and
Fuel Cell Tech

Published June 04, 2026  U.S. Department of Energy (DOE)  USA

| overview

The U.S. Department of Energy (DOE) is driving a multi-year program plan (MYPP) to
reduce hydrogen production costs to $2/kg and electrolyzer system costs to
$250-$500/kW by 2026. This initiative leverages national lab-led consortia like
H2NEW and ElectroCat to develop large-scale, affordable electrolyzers and PGM-free
catalysts for automotive fuel cells. These efforts aim to enhance U.S. energy security

and bolster its competitiveness in the rapidly expanding global hydrogen industry.



| N DEPTH

Key Findings

The U.S. Department of Energy (DOE), through its Hydrogen and Fuel Cell Technologies
Office (HFTO), has outlined ambitious goals and strategic approaches in its Multi-Year
Program Plan (MYPP) to realize a hydrogen economy. Key targets include reducing
hydrogen production costs to $2 per kilogram and electrolyzer system costs to $250 per
kilowatt for low-temperature electrolyzers and $500 per kilowatt for high-temperature
electrolyzers by 2026. To achieve these, the DOE has committed approximately $62
million across 20 projects, accelerating the development of hydrogen fueling

infrastructure and improving fuel cell technologies.

Technical & Policy Details

The DOE's comprehensive strategy focuses on enhancing the commercial viability of
hydrogen and fuel cell technologies through extensive Research, Development, and
Demonstration (RD&D) activities. This includes supporting several national laboratory-

led consortia:

e H2NEW: Dedicated to developing large-scale, affordable electrolyzer technologies to

boost capacity and efficiency.

e ElectroCat: Accelerating the development of platinum-group metal (PGM)-free

catalysts for automotive fuel cells, aiming for cost reduction and sustainability.

e MZ2FCT: Focused on improving the durability, performance, and cost of fuel cell trucks

to facilitate their widespread adoption in heavy-duty transport.

HFTO also reports that its past funding has influenced 906 fuel cell patents, 609
hydrogen production patents, and 224 hydrogen storage patents, demonstrating a clear
link between R&D investment and tangible technological advancements. Funding from
the Recovery Act has also supported diverse projects, including advancements in
hydrogen fueling infrastructure, container-handling equipment for ports, and improved

deployment processes.



Background & Context

Hydrogen, as a flexible energy carrier, is currently used extensively in oil refining and
fertilizer production, with significant potential for expansion into hard-to-abate sectors
like heavy industry, transportation, and power generation. The DOE's initiatives aim to
reduce the cost of clean hydrogen production, establish robust infrastructure for its
storage, transport, and utilization, thereby accelerating its adoption across various
industrial applications. This strategic investment is designed to strengthen U.S. energy
security and resilience, contribute to climate change mitigation, and establish U.S.

leadership in the global hydrogen economy.

Strategic Significance & Outlook

These DOE programs are critical for overcoming technological barriers and accelerating
the commercialization of the hydrogen economy. Enhancing electrolyzer efficiency,
developing PGM-free catalysts, expanding hydrogen infrastructure, and meeting cost
targets are essential steps for positioning hydrogen as a competitive clean energy
solution. With continued R&D and public funding, hydrogen is expected to play a more
central role in the U.S. energy mix in the 2030s. Policy support, such as the clarification of
investment tax credit (ITC) transferability, further underpins the strategic importance and

potential for rapid deployment of hydrogen projects.

Source: https://www.energy.gov/eere/fuelcells/hydrogen-and-fuel-cell-technologies-multi-year-program-

plan

Collected: June 05, 2026 | Automated Research System (Gemini API)
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Plug Power Achieves FID for 30MW Barrow Green
Hydrogen Project in UK, Bolsters Liquidity with $39.2M
US Federal ITC Sale

Published June 04, 2026  The Voice of Renewables UK

| overview

Plug Power has reached a Final Investment Decision (FID) for its 30-megawatt Barrow
Green Hydrogen project in the UK, initiating construction. Concurrently, the company
strengthened its liquidity by selling approximately $39.2 million in U.S. federal
Investment Tax Credits (ITCs) related to its St. Gabriel liquefaction plant. The Barrow
project will supply 100 GWh/year of green hydrogen to Kimberly-Clark's
manufacturing facility, reducing its natural gas consumption by up to 50% and

offsetting 18,300 tonnes of CO2 emissions annually.



| N DEPTH

Key Findings

Plug Power has announced the achievement of a Final Investment Decision (FID) for its
30-megawatt (MW) Barrow Green Hydrogen project in Cumbria, UK, signaling the
imminent start of construction. In parallel, the company has completed the sale of
approximately $39.2 million in U.S. federal Investment Tax Credits (ITCs) associated with
its St. Gabriel liquefaction facility in Louisiana, significantly enhancing its balance sheet
and liquidity. This FID was enabled by securing revenue support under the UK
government’s Hydrogen Business Model (HBM) program, marking a crucial step towards

industrial-scale green hydrogen supply in the UK.

Project Details and Financial Strategy

The Barrow Green Hydrogen project is being developed by Green Hydrogen Energy
Company (GHECO), a joint venture between Schroders Greencoat and Carlton Power.
Plug Power will supply its electrolyzer technology to this project, which will become a key
hydrogen production hub alongside its St. Gabriel liquefaction facility, operational since
April 2025. This project is projected to supply approximately 100 GWh of green

hydrogen annually to Kimberly-Clark’'s manufacturing plant, leading to a reduction of up
to 50% in the plant's natural gas consumption and an avoidance of 18,300 tonnes of
CO2 emissions per year. The funds from the ITC sale are part of Plug Power's broader
strategy to monetize its expanding hydrogen generation network, optimize capital

deployment, and bolster its balance sheet to support sustained growth in the market.

Background & Industry Context

The production and deployment of green hydrogen are critical components for
achieving decarbonization goals set by major economies worldwide. The UK government
aims for 10 GW of low-carbon hydrogen production capacity by 2030, and large-scale
initiatives like the Barrow project directly contribute to this objective. Simultaneously, the
U.S. Inflation Reduction Act (IRA) and its 45V clean hydrogen production tax credit,
offering up to $3/kg, have dramatically improved the economics of clean hydrogen
projects. Plug Power's ITC sale demonstrates a shrewd financial strategy to secure project
funding and mitigate market uncertainties by leveraging such policy incentives. While
the company's stock has seen fluctuations despite these positive developments, the

emphasis remains on its long-term growth strategy and robust funding mechanisms.



Strategic Significance & Outlook

The commencement of construction on the Barrow project will accelerate the
development of green hydrogen infrastructure in the UK and demonstrate the reliability
and economic viability of Plug Power's electrolyzer technology at an industrial scale. The
company intends to continue leveraging government support mechanisms and
expanding its global hydrogen production network. Furthermore, Plug Power will pursue
diverse financing strategies, including further ITC sales and utilizing DOE loan facilities, to
strengthen its liquidity and cement its leadership in the rapidly growing hydrogen
market. This project also serves as a model for decarbonizing heavy industry, suggesting

potential for replication in other regions globally.

Source: https://thevoiceofrenewables.com/plug-power-advances-uk-hydrogen-project-while-

strengthening-balance-sheet-through-tax-credit-sale/
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IMARC Group Releases Green Hydrogen Production
Cost Report 2026: Electrolyzer Technology and
Renewable Power Dominating Project Economics

Published May 29, 2026  Weebly (IMARC Group) India
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| overview

This article provides an overview of the Green Hydrogen Production Cost Report 2026

by IMARC Group, highlighting the critical role of capital expenditure in plant setup
The report emphasizes that electrolyzer technology selection (PEM, alkaline, SOEC)

and the cost of renewable electricity are paramount, with power accounting for 50-

70% of green hydrogen production costs. Access to low-cost renewable energy is

identified as a decisive factor for project economics and Return on Investment (ROI)
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This article provides an overview of a market research report published by IMARC Group.

Report Overview

IMARC Group's 'Green Hydrogen Production Cost Report 2026' delivers a detailed

analysis concerning the establishment of green hydrogen manufacturing plants. The

report covers plant setup, feasibility studies, Return on Investment (ROI) analysis, and

business plan consulting. It focuses on key market trends and cost drivers, delving

deeply into how the choice of electrolyzer technology and the integration of renewable

energy sources impact project economics.

Key Findings

Capital Expenditure (CapEx) Importance: Significant capital investment is essential
for establishing green hydrogen production plants, covering key components like
electrolyzers (PEM, alkaline, SOEC), rectifiers, compressors, and storage tanks.
Electrolyzer costs and supply chain constraints remain major contributors to increased

CapEx.

Dominance of Power Costs: Electricity constitutes the largest portion of green
hydrogen production costs, estimated to be approximately 50-70% of the total cost.
Consequently, access to low-cost and stable renewable energy sources is a critical

factor determining the economic viability and feasibility of green hydrogen projects.

Electrolyzer Technology Selection: Different electrolyzer technologies, such as PEM
(Proton Exchange Membrane), alkaline, and SOEC (Solid Oxide Electrolysis Cell), each
offer distinct efficiencies, costs, and operational characteristics. Selecting the optimal
technology based on specific project requirements and regional conditions is crucial

for achieving cost-effective production.

Impact on Economics: Electrolyzer CapEx and the stability of power supply directly
influence the Levelized Cost of Hydrogen (LCOH) for green hydrogen. The report
concludes that minimizing initial investment costs and implementing flexible
electrolyzer systems capable of efficiently managing fluctuating renewable energy

supplies are indispensable for maximizing ROL.



About the Publisher

IMARC Group is a leading market research firm providing market research reports,
custom consulting services, and data analytics across various industries globally. They
possess expertise in diverse sectors including energy, chemicals, life sciences, and

manufacturing, assisting companies in making strategic decisions.

Source: https://industry-today.weebly.com/blog/green-hydrogen-production-cost-report-2026-plant-

setup-feasibility-study-roi-analysis-and-business-plan-consultant
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Hydrogen Fuel Cell Vehicle Market Sees Commercial
Truck Growth While Passenger Cars Lag Due to
Persistent Infrastructure Constraints

Published June 01, 2026  Earth Energy Log USA

| overview

In 2025, the hydrogen fuel cell vehicle (FCEV) market remained niche for passenger
cars, with only about 15,000 global sales, but witnessed rapid scaling in commercial
trucks from OEMs like Hyundai, Daimler, Hyzon, and Volvo. The primary barriers to
FCEV adoption remain the scarcity and high cost of hydrogen refueling infrastructure,
with California, South Korea, and China leading infrastructure development. FCEVs
offer distinct advantages over battery EVs in heavy-duty transport due to faster

refueling and longer range.
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Key Findings

The hydrogen fuel cell vehicle (FCEV) market in 2025 revealed a stark contrast: passenger
car sales remained a niche segment with approximately 15,000 units sold globally. In
parallel, the commercial truck sector experienced rapid growth, with leading OEMs such
as Hyundai XCIENT, Daimler Truck, Hyzon, and Volvo delivering hundreds of fuel cell
trucks to the market. This dichotomy highlights where hydrogen technology currently
demonstrates its most compelling value, particularly in heavy-duty transport and long-

haul logistics.

Technical & Market Details

FCEVs are gaining traction in demanding transport segments such as heavy commercial
vehicles, long-distance buses, and mining trucks, primarily due to advantages over
battery electric vehicles (BEVs), including quicker refueling times, extended operating
ranges, lighter energy systems, and reduced downtime. Fuel cells, notably Proton
Exchange Membrane Fuel Cells (PEMFCs), are emerging as a viable solution for
decarbonizing heavy-duty transport (trucks, shipping, aviation) because of their high
energy density and rapid refueling capabilities. For instance, Toyota is collaborating in
the Cellcentric joint venture (Daimler Truck and Volvo), and China is aggressively
deploying fuel cell buses and heavy-duty trucks within regional hydrogen clusters.
However, PEMFCs rely on platinum group metals (PGMs), which pose cost and supply

chain challenges.

Background & Industry Context

The foremost impediment to widespread FCEV adoption continues to be the limited and
expensive hydrogen refueling infrastructure. By the end of 2024, there were 1,369
hydrogen refueling stations across 44 countries, with an additional 416 planned or under
construction. However, 79% of these stations are concentrated in just five countries:
China, South Korea, Japan, France, and Germany, with the Asia-Pacific region accounting
for 62% of the global network. Australia, for example, has 15 stations, 11 of which
integrate hydrogen production and supply. China (384 stations), South Korea (198), and
Japan (160) are the largest deployment regions in Asia, with 46% of new station planning
dedicated to heavy-duty vehicle applications. This infrastructure deficit severely

constrains the economic viability of FCEVs at a fleet level.



Strategic Significance & Outlook

Looking forward, the commercial FCEV market is expected to see continued growth,
particularly in sectors with stringent operational demands like logistics, public transport,
and mining. Governments in leading nations are accelerating investments in hydrogen
infrastructure. Germany, for example, has launched a new funding scheme to support the
procurement of hydrogen fuel cell trucks and associated refueling infrastructure,
specifically targeting the heavy-duty road freight segment to address the 'chicken-and-
egg' problem. Technological innovations, such as the development of PGM-free catalysts,
alongside infrastructure expansion and sustained policy support, will be crucial for the
widespread commercialization of hydrogen fuel cell vehicles. The goal is to make
hydrogen a cost-competitive and readily available clean energy solution for critical

transport sectors.

Source: https://earthenergylog.substack.com/p/hydrogen-fuel-cell-vehicles-2026
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Japan's Comprehensive Hydrogen Strategy Pivots
Beyond Passenger Cars, Prioritizing Liquid Hydrogen
Transport, Heavy Industry, Steelmaking, and Long-
Term Storage

Published June 02, 2026  Mr T Analysis (YouTube) Japan

| overview

Japan's hydrogen strategy extends beyond FCEV adoption, focusing on broader
applications such as maritime transport, heavy industry, fertilizer production,
steelmaking, and long-term energy storage. As an island nation with scarce energy
resources, hydrogen is deemed a critical energy carrier for future energy security. Key
investments include the world's first liquid hydrogen carrier, 'Suiso Frontier,' and
advanced material technologies addressing hydrogen embrittlement and direct

hydrogen combustion systems.
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Key Findings

Japan is pursuing a comprehensive hydrogen strategy that extends far beyond the mere
adoption of hydrogen fuel cell electric vehicles (FCEVs). This strategy centers on
hydrogen's critical role across diverse sectors, including maritime transport, heavy
industry fuel switching, fertilizer production, steelmaking processes, and long-term
energy storage. Notably, the nation is making significant investments in secure and
efficient liquefied hydrogen transport technology, with the world's first liquid hydrogen

carrier, 'Suiso Frontier,' symbolizing its commitment to national energy security.

Technical & Policy Details

Japan's hydrogen strategy is an integral part of its national effort to overcome
geographical limitations as an energy resource-scarce nation. The storage and
transportation of liquid hydrogen at ultra-low temperatures of -253°C present immense
technical challenges, yet Japan is actively investing in this complex technological domain.

Key initiatives include:

¢ Liquefied Hydrogen Supply Chain: Advancing the establishment of international
supply chains, such as importing liquefied hydrogen from Australia and securing a
contract for a 40,000 cubic meter liquefied hydrogen carrier with Kawasaki Heavy

Industries and Japan Suiso Energy.

¢ Industrial Decarbonization: Exploring hydrogen direct reduced iron (H2-DRI)
technology in steelmaking, hydrogen co-firing in existing gas infrastructure, and

transitioning to dedicated hydrogen combustion systems.

e Advanced Materials Research: Intensifying R&D into advanced materials and
storage technologies to address unique hydrogen-specific challenges like hydrogen

embrittlement.

¢ International Cooperation: Sharing expertise on building hydrogen ecosystems with
emerging hydrogen-producing nations like Kazakhstan, aiming to diversify global

hydrogen supply networks.



Japan also closely monitors trends in renewable hydrogen and ammonia infrastructure,
trade flows, and pricing across the Asia-Pacific region, including the development of
regional hubs like Chifeng in Inner Mongolia, China, and NTPC Green Energy's projects in

India.

Background & Context

Given its high reliance on fossil fuel imports, establishing energy security is a top
national priority for Japan. Hydrogen, as an 'energy carrier' that can be imported from
renewable energy-rich countries, offers a potential solution to this challenge. While initial
focus was on FCEVs, the emphasis has shifted towards more economically and
strategically impactful applications in heavy industry and power generation. This reflects
both the urgent needs of hard-to-abate industrial sectors and a pragmatic approach to

areas where large-scale hydrogen consumption is anticipated.

Strategic Significance & Outlook

By establishing leadership in hydrogen technology and supply chains, Japan aims to play
a crucial role in the global energy transition. The mastery of liquefied hydrogen transport
technology is essential for enabling long-distance transport from renewable-rich regions
to consumption centers, thus forming a global hydrogen trading market. Japan will
continue to deepen international partnerships, overcome technical and economic
challenges within the hydrogen ecosystem, and contribute to the realization of a
sustainable society. Specifically, the reduction in green hydrogen costs is expected to
expand trilateral cooperation opportunities for green steel production among India,

Japan, and South Korea.

Source: https://www.youtube.com/watch?v=kYJ-wL-7z60
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IEA Hydrogen TCP Highlights Accelerating Global
Hydrogen Collaboration in 2025, Launches Industrial
Decarbonization Initiative Amid European
Infrastructure Challenges

Published May 29, 2026  IEA Hydrogen TCP  International

| overview

The IEA Hydrogen Technology Collaboration Programme (TCP) reported a significant
acceleration in global hydrogen collaboration among governments, industry, and
research institutions in 2025. The TCP launched a new Industrial Decarbonization
Initiative to enhance coordination within the hydrogen sector. The report, however,
notes that European hydrogen infrastructure faces investment and financing risks,
while highlighting India's steel industry's potential transformation by green hydrogen
by 2030.
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Key Findings

The IEA Hydrogen Technology Collaboration Programme (TCP) announced a notable
surge in global collaboration within the hydrogen sector during 2025. This advancement
underscores the intensified efforts of national governments, industries, and research
institutions to collectively realize the hydrogen economy. The IEA Hydrogen TCP has
inaugurated a new 'Industrial Decarbonization Initiative,' aiming to strengthen
coordination and cooperation within the global hydrogen sector. This initiative
specifically targets accelerating the adoption of hydrogen solutions in hard-to-abate

sectors where decarbonization proves particularly challenging.

Details of Collaboration and Challenges

Throughout 2025, international R&D activities in hydrogen technologies intensified,
leading to the initiation of numerous cross-border projects and collaborative research
efforts. This acceleration in cooperation contributes to facilitating knowledge sharing
and fostering innovation across hydrogen production, storage, transport, and end-use
technologies. Simultaneously, the report highlights that European hydrogen
infrastructure development confronts significant investment risks and financing
challenges. These include high upfront capital costs, regulatory uncertainties, and
nascent market demand. Such impediments can delay Final Investment Decisions (FIDs)

for projects, potentially hindering the progression of Europe's hydrogen economy.

Background & Industry Context

As global awareness of climate change mitigation and energy security grows, hydrogen's
importance as a clean energy carrier continues to increase. International cooperation
platforms like the IEA Hydrogen TCP are indispensable for nations to leverage their
respective strengths and collaboratively overcome technological barriers. Industries, such
as India's steel sector, which holds the potential for substantial transformation by
integrating green hydrogen by 2030, stand to significantly benefit from international
collaborations. Such partnerships serve as crucial mechanisms for complementing

national strategies and sharing global best practices.



Strategic Significance & Outlook

The IEA Hydrogen TCP is committed to continuing its efforts to foster international
cooperation, intensifying its coordinating role to accelerate the commercialization and
widespread adoption of hydrogen technologies. The Industrial Decarbonization Initiative
will specifically focus on developing concrete roadmaps and policy recommendations to
expand hydrogen utilization in sectors like steel, cement, and chemical industries.
Addressing the infrastructure investment challenges in Europe necessitates clearer policy
frameworks, robust risk mitigation mechanisms, and stable funding schemes. Through
concerted international efforts, hydrogen is anticipated to establish itself as a central

pillar of sustainable energy systems.

Source: https://ieahydrogen.org/news/iea-hydrogen-tcp-highlights-growing-global-hydrogen-
collaboration-in-2025/
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Electrolyzer Technologies: PEM, Alkaline, SOEC, AEM

Compared & Key to Reducing Green Hydrogen
Production Costs, Danish Innovators Achieve 30% Cost

Reduction

Published June 03, 2026  Pressure Control Solutions BV  Netherlands
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| overview

Electrolyzers are central to green hydrogen production, with electricity accounting for
50-70% of costs, making access to low-cost renewable power crucial for project
economics. PEM, alkaline, SOEC, and AEM technologies each present distinct
advantages and challenges; PEM offers high purity and dynamic response but at
higher cost due to precious metal catalysts. Alkaline electrolyzers are mature and
inexpensive but less responsive to variable power, posing efficiency risks. Danish
developers have achieved up to 30% green hydrogen cost reduction since 2024
through innovations like iridium-replacement materials, waste heat recovery, and

dynamic operation optimization, targeting €2.50-€3.50/kg by 2028.
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Key Findings

In green hydrogen production, the selection of electrolyzer technology and electricity
cost are paramount drivers of project economics, with electricity representing
approximately 50-70% of total production expenses. Leading electrolyzer technologies,
including Proton Exchange Membrane (PEM), alkaline, Solid Oxide Electrolysis Cell
(SOEC), and Anion Exchange Membrane (AEM), each offer distinct performance, cost,
and operational characteristics. Danish electrolyzer developers have achieved a
breakthrough, reducing green hydrogen costs by up to 30% compared to 2024, through
advanced stack designs, waste heat recovery, dynamic operation optimization with

renewable energy, modularization, and digital process optimization.

Technical Details and Cost Reduction Strategies

e PEM Electrolyzers: Capable of producing high-purity hydrogen at high pressure with
rapid startup and shutdown, offering flexibility for variable renewable energy sources.
While compact, their reliance on precious metal catalysts like iridium and platinum

contributes to higher costs.

¢ Alkaline Electrolyzers (ALK): A mature technology with lower upfront capital costs.
However, they are less responsive to dynamic operation than PEM systems, posing
efficiency risks when integrated with fluctuating renewable power inputs. Proper

control and buffering are essential for optimal performance.

e SOEC Electrolyzers: Operate at high temperatures (700-850 °C) and boast the
highest efficiency by utilizing both heat and electricity. Suitable for hard-to-abate
sectors such as refining, chemicals, ammonia, steel, and synthetic fuels, but face
material challenges associated with high-temperature operation. Topsoe is actively

advancing SOEC technology for industrial-scale green hydrogen production.

e AEM Electrolyzers: Aim to combine the advantages of alkaline and PEM electrolyzers,
potentially producing high-purity hydrogen without precious metals, but are still in

the developmental phase.



Danish efforts to reduce costs include innovative stack designs replacing iridium with
nickel-iron alloys, efficient waste heat recovery, dynamic responsiveness to fluctuating
renewable electricity, modular scaling, and digital process optimization. These
advancements are projected to lower the Levelized Cost of Hydrogen (LCOH) in Denmark
from its current range of €3.50-€5.50/kg to €2.50-€3.50/kg by 2028.

Background & Industry Context

Green hydrogen holds significant promise for decarbonizing hard-to-abate industries,
stabilizing electricity grids, and storing renewable energy. However, its current
production costs (ranging from $3 to $8 per kilogram) remain significantly higher than
grey hydrogen ($1 to $2 per kilogram), posing a major barrier to widespread adoption.
China leads the world in electrolyzer manufacturing, with large-scale deployment and
cost reductions ongoing. In the U.S,, the Inflation Reduction Act's (IRA) 45V clean
hydrogen production tax credit, offering up to $3/kg, is narrowing the cost gap between

green and grey hydrogen.

Strategic Significance & Outlook

With sufficient manufacturing scale-up, electrolyzer costs are projected to fall to $200-
$300 per kilowatt by 2030. The evolution and cost optimization of each electrolyzer
technology are crucial for enhancing green hydrogen's competitiveness and accelerating
its large-scale deployment. High-temperature electrolysis, such as SOEC, has the
potential to further improve efficiency and reduce costs by effectively utilizing industrial
waste heat. These technological advancements will vigorously propel the transition

towards a hydrogen-based clean energy economy.

Source: https://pressurecontrol.nl/how-does-an-electrolyzer-produce-green-hydrogen/
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Hfsinopower Delivers Comprehensive Hydrogen
Solutions from Electrolyzers to PEM Fuel Cells; China
Activates First Domestic 5-Ton/Day Liquefaction
Facility with 40%+ Energy Savings

Published May 29, 2026  Hfsinopower.com China

| overview

Hfsinopower provides end-to-end hydrogen solutions, encompassing water
electrolysis, compression, storage, fueling modules, and PEM hydrogen fuel cell
systems for diverse applications like vehicles, aircraft, and ships. The company also
offers direct methanol and methanol-reforming fuel cells for backup power. Notably,
China has commenced operations of its first domestically produced 5-ton/day
hydrogen liquefaction facility, achieving over 40% energy consumption reduction and
significantly lowering liquefaction costs, targeting sectors like fuel cell heavy trucks

and maritime transport.
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Key Findings

Hfsinopower is delivering comprehensive hydrogen energy solutions that span the entire
value chain, from electrolyzers for green hydrogen production to hydrogen compression,
storage, and fueling modules, and Proton Exchange Membrane (PEM) hydrogen fuel cell
systems. The company's PEM fuel cells are deployed in diverse applications, including
hydrogen vehicles, aircraft, and ships, as well as stationary and portable power.
Furthermore, Hfsinopower recently succeeded in commissioning China's first
domestically produced 5-ton-per-day hydrogen liquefaction facility, a breakthrough that
achieves over 40% reduction in energy consumption for its core liquefaction system

compared to conventional processes.

Technical & Product Details

Hfsinopower's product portfolio addresses the full spectrum of hydrogen value chain

requirements:

e Hydrogen Production Systems: Providing electrolyzers based on water electrolysis

technology and Balance of Plant (BOP) components for clean hydrogen generation.

¢ Hydrogen Compression, Storage, and Fueling Modules: Offering infrastructure for
safely and efficiently compressing, storing, and dispensing hydrogen to vehicles and

other applications.

e PEM Hydrogen Fuel Cells: Characterized by high power density and rapid response,
these are integrated into next-generation mobility solutions such as hydrogen-
powered automobiles, aircraft, and ships. The company's global fuel cell bus fleet has
accumulated over 2,200 units, traveling more than 300 million kilometers with a 98%

operational rate and zero safety incidents.

¢ Direct Methanol Fuel Cells (DMFC) and Methanol Reforming Fuel Cells (MRFC):
Supplied as backup power sources, catering to specific power requirements and

applications.



The operational success of China's first domestically produced 5-ton/day hydrogen
liquefaction facility is particularly noteworthy. It achieves a low energy consumption rate
of 11.84 kWh per kilogram, substantially reducing the production cost of liquefied
hydrogen. This facility aims to supply high-quality, low-cost liquefied hydrogen to
sectors such as low-altitude economy, fuel cell heavy trucks, maritime transport, high-

end manufacturing, and new energy storage in the Beijing-Tianjin-Hebei region.

Background & Industry Context

Hydrogen energy is considered key to achieving global decarbonization goals,
necessitating technological innovation across the entire hydrogen value chain from
production to utilization. China's fuel cell vehicle market experiences temporary surges
driven by year-end subsidy rushes, but sustained growth based on real demand requires
continuous cost reduction and infrastructure development. Comprehensive solutions
from companies like Hfsinopower are crucial for simplifying the supply chain and
accelerating the realization of a hydrogen economy. Efficient liquefied hydrogen
production, in particular, enables high-energy-density storage and transport,

contributing to expanded use in long-distance transport, aviation, and maritime sectors.

Strategic Significance & Outlook

Hfsinopower is poised to enhance its presence in the global hydrogen energy market
through its innovative technologies and comprehensive product portfolio. The low-cost
liquefied hydrogen production technology is expected to significantly contribute to the
development of China's domestic hydrogen infrastructure and the widespread adoption
of fuel cell mobility. In the future, these technologies have the potential for international
deployment, contributing to the global clean energy transition. Advances in hydrogen
infrastructure and improved cost efficiency will accelerate the shift towards sustainable

transportation and energy storage solutions worldwide.

Source: https://www.hfsinopower.com/products/
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China's Fuel Cell Vehicle Market Experiences Sharp

Decline Post-Subsidy Rush, Commercial Viability
Becomes Urgent Priority

Published June 04, 2026  Green Hydrogen News China

| overview

China's fuel cell electric vehicle (FCEV) sales surged to over 3,500 units in December
2025, a record high, before plummeting to under 100 units in early 2026. This
volatility is primarily attributed to a rush before the year-end subsidy expiration,
indicating demand was not driven by organic growth. As China's 15th Five-Year Plan
shifts from vehicle purchase subsidies to usage-based incentives, the FCEV industry

must now prioritize cost reduction and enhance commercial viability.
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Key Findings

China's fuel cell electric vehicle (FCEV) sales experienced dramatic fluctuations, peaking
at over 3,500 units in December 2025, a record monthly high, only to plunge to fewer
than 100 units in early 2026. This year-end surge and new-year slump are primarily
attributed to a rush to purchase before the expiration of government subsidies,
suggesting that the demand was not reflective of sustainable, organic market growth.
Consequently, the Chinese FCEV industry is now urgently tasked with establishing

commercial viability independent of subsidy reliance.

Market Trends and Policy Shift

The sales spike in December 2025 was a temporary phenomenon, driven by consumers
anticipating the expiration of FCEV purchase subsidies provided by the Chinese
government at the end of the year. While such incentives are effective in promoting
initial market adoption, they can also create subsidy-dependent demand and introduce
market instability upon policy changes. China's 15th Five-Year Plan signals a policy shift
for FCEVs, moving from traditional vehicle purchase subsidies towards more sustainable,
usage-based incentives, which are expected to include support for hydrogen refueling

infrastructure and fuel cost subsidies.

Background & Industry Context

China has strategically positioned hydrogen energy as a key industry and is promoting
FCEV adoption, but it faces inherent market challenges. Commercial FCEVs (particularly
trucks and buses) are seen as promising for hard-to-decarbonize transport segments
due to their range, load capacity, and rapid refueling capabilities. However, inadequate
infrastructure and high operational costs remain barriers to widespread adoption.
Although China leads the world in the number of hydrogen refueling stations and is
rapidly expanding infrastructure, there is still room for improvement in terms of
economic operation and broad accessibility. The FCEV market is emerging as a viable
solution for decarbonizing heavy-duty transport (trucks, shipping, aviation), with high

energy density and quick refueling capabilities supporting its adoption.



Strategic Significance & Outlook

As the Chinese FCEV industry transitions from a subsidy-driven to a market-driven
model, success will hinge on reducing vehicle and hydrogen production costs, building
efficient supply chains, and deploying robust hydrogen refueling infrastructure. Policy
will likely shift from upfront purchase support to operational incentives, such as
hydrogen fuel price subsidies and R&D support for fuel cell technologies. This transition
is expected to put FCEVs on a more sustainable growth trajectory, contributing to China's
long-term decarbonization goals. Manufacturers will need to focus on developing

products that balance durability, performance, and cost to meet evolving market needs.

Source: https://www.greenhydrogen.news/year-end-spike-new-year-slump-chinas-15th-five-year-journey
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China’s First Domestically Produced 5-Ton/Day
Hydrogen Liquefaction Facility Operational, Cuts
Liquefaction Costs by Over 40% to Support Low-
Altitude Economy and Heavy Transport

Published May 29, 2026  Hfsinopower.com China

| overview

China has successfully commenced operations of its first domestically produced 5-
ton-per-day hydrogen liquefaction facility, achieving over 40% energy consumption
reduction in its core liquefaction system compared to conventional processes. This
breakthrough significantly lowers liquefied hydrogen production costs, enabling high-
quality, low-cost supply to sectors such as low-altitude economy, fuel cell heavy
trucks, maritime transport, high-end manufacturing, and new energy storage in the
Beijing-Tianjin-Hebei region. The facility marks a crucial milestone in accelerating

China's hydrogen energy infrastructure and decarbonizing its heavy transport sector.
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Key Findings

China's first domestically produced 5-ton-per-day hydrogen liquefaction facility has
commenced operations. This facility has achieved a remarkable reduction in energy
consumption for its core liquefaction system, reaching 11.84 kWh per kilogram, which
represents an improvement of over 40% compared to traditional processes. This
technological innovation enables a significant reduction in the production cost of
liquefied hydrogen, powerfully advancing China's hydrogen energy infrastructure and
the clean energy transition in key industries such as the low-altitude economy, fuel cell
heavy trucks, maritime transport, high-end manufacturing, and new energy storage in

the Beijing-Tianjin-Hebei region.

Technical & Operational Details

This newly established hydrogen liquefaction facility represents a crucial advancement in
hydrogen storage and transport. Liquefied hydrogen (LH2) offers significantly higher
energy density per unit volume compared to gaseous hydrogen, making it advantageous
for long-distance transportation and large-scale storage. However, hydrogen
liquefaction requires extremely low temperatures (-253°C) and substantial energy,
making efficiency in the liquefaction process key to cost reduction. The facility's
achievement of over 40% energy consumption reduction is likely due to advanced
cooling technologies, optimized heat exchangers, and process integration. This enables
the supply of competitively priced liquefied hydrogen, paving the way for expanded

commercial utilization.

Background & Industry Context

China is pursuing hydrogen energy development as a national strategy, aiming to
strengthen the entire value chain from hydrogen production to storage, transport, and
utilization. Decarbonizing the transportation sector is an urgent priority, and supplying
liquefied hydrogen to fuel cell heavy trucks and maritime vessels holds great promise for
both emission reduction and energy efficiency improvement. The Beijing-Tianjin-Hebei
region, a major economic zone with dense industrial activity and population, will directly
benefit from the supply of high-quality, low-cost liquefied hydrogen, contributing to
regional decarbonization goals. While China's fuel cell vehicle market is still in its early

stages, such infrastructure development lays the groundwork for future FCEV adoption.



Strategic Significance & Outlook

The commissioning of this domestically produced hydrogen liquefaction facility holds
significant implications for China's self-sufficiency in hydrogen technology and its global
competitiveness in the hydrogen supply chain. The reduction in liquefaction costs will
remove economic barriers to hydrogen adoption across more industrial sectors,
accelerating the decarbonization of heavy industry, long-distance transport of renewable
energy, and the transformation of the mobility sector. As similar efficient liquefaction
facilities are deployed across China, the widespread adoption of hydrogen energy is
expected to further contribute to the nation's energy transition and sustainable
development. This technology also has the potential to serve as a benchmark for global

hydrogen liquefaction technologies.

Source: https://www.hfsinopower.com/news/chinas-first-domestically-produced-5-ton-per-day-

hydrogen-liquefaction-facility-successfully-commences-operations.html
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Natural Hydrogen's Sub-$1/kg Potential Poised to
Reshape Global Energy Plans; US Air Force Launches
Geologic Hydrogen Initiative for Energy Resilience

Published June 02, 2026  TechTonic Times USA

| overview

The discovery of natural hydrogen, continuously generated deep underground
through geological processes, has the potential to redefine hydrogen as a renewable
energy source and restructure global energy plans. Extraction costs are estimated at
less than $1/kg, significantly undercutting green hydrogen's $3.50-$6.00/kg. The U.S.
Air Force has initiated a groundbreaking initiative, partnering with Chimera Fund and
industry leaders, to explore subterranean natural hydrogen as a reliable energy source
for its bases. This sector has attracted over $500 million in venture investment,
though commercial production still faces challenges and regulatory hurdles for

subsurface storage.
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Key Findings

The discovery of natural hydrogen, continuously generated deep underground through
geological processes (particularly serpentinization), holds the potential to redefine
hydrogen as a renewable energy source and fundamentally restructure global energy
plans. This resource, often termed 'white hydrogen,' is estimated to have extraction costs
of less than $1 per kilogram, potentially offering a significantly cheaper alternative to
current green hydrogen ($3.50-$6.00/kg) and fossil fuel-derived hydrogen. The U.S. Air
Force has launched an innovative initiative to explore and utilize subterranean natural
hydrogen as a reliable energy source for its bases, selecting HyTerra Ltd., Helix

Exploration PLC, and Prometheus Hydrogen as initial partners.

Technical & Initiative Details

Unlike electrolysis or fossil fuel reforming, natural hydrogen is continuously produced
through geological reactions, giving it a renewable characteristic. Commercial
production of this resource at low cost could revolutionize industries such as fertilizers,
steel, shipping, and power generation. Despite attracting over $500 million in venture
investment, commercial-scale production remains limited. French exploration company
Mantle8 recently raised $34 million in a Series A round in May 2026 to advance natural
hydrogen exploration and drilling. The U.S. Air Force initiative aims to demonstrate the
entire geological hydrogen energy process—from subterranean extraction, safe storage,
to transport and utilization at bases—to reduce dependence on external energy supplies
and enhance operational resilience. This program is crucial for validating the technical

and commercial viability of geologic hydrogen.



Background & Industry Context

While green hydrogen was initially hailed as a breakthrough solution for hard-to-
decarbonize industries, high costs and slow project development have tempered
expectations. This backdrop has fueled increasing interest in natural hydrogen.
Companies like Quebec-based Vema Hydrogen are exploring the extraction of naturally
occurring hydrogen generated through underground chemical reactions, potentially
offering a lower-cost, lower-emission alternative to conventional hydrogen production
methods. However, rapid scaling of natural hydrogen could potentially hinder
investment in electrolyzer manufacturing, and regulatory as well as legal challenges
surrounding subsurface hydrogen storage (especially high regulatory barriers for
subsurface exploration in Europe) have been noted. The U.S. Inflation Reduction Act (IRA)
and its 45V clean hydrogen production tax credit could provide up to $3/kg if natural

hydrogen projects meet specific carbon intensity thresholds, enhancing their profitability.

Strategic Significance & Outlook

Natural hydrogen holds immense potential to significantly alter the global energy mix,
but drilling risks and technical challenges in proving sustained, commercially viable flow
at scale still exist. Demonstration projects by government entities like the U.S. Air Force
are essential to accelerate the practical application of this technology. While exploration
and development of geologic hydrogen require substantial upfront investment and
long-term R&D, its low-cost potential makes it a powerful tool for achieving global
decarbonization targets. As regulatory clarity and technological maturity advance,
natural hydrogen could become a new frontier in the energy industry, significantly

accelerating the transition to a hydrogen economy.

Source: https://techtonictimes.com/natural-hydrogen-challenge-existing-strategies/

Collected: June 05, 2026 | Automated Research System (Gemini API)


https://techtonictimes.com/natural-hydrogen-challenge-existing-strategies/

UK Targets 10GW Low-Carbon Hydrogen Production by
2030, Accelerates Hydrogen-Ready Building Policy and
Infrastructure Investment

Published June 02, 2026  Morson Praxis UK

| overview

The UK government aims to achieve 10 GW of low-carbon hydrogen production
capacity by 2030, with at least half from electrolysis, accelerating hydrogen
infrastructure development. From 2026, the National Energy System Operator will
strategically manage hydrogen transport and storage. The Autumn 2024 Budget
allocated over £2 billion in revenue support for 11 Hydrogen Allocation Round 1
(HART) projects, totaling 124 MW capacity. However, hydrogen's role in residential
heating remains uncertain, with heat pumps currently receiving primary policy

support.
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Key Findings

The UK government has set an ambitious target to establish 10 gigawatts (GW) of low-
carbon hydrogen production capacity by 2030, with at least 5 GW derived from
electrolysis, and is accelerating the development of hydrogen infrastructure and related
policies to achieve this. Starting in 2026, the newly appointed National Energy System
Operator will assume strategic responsibility for hydrogen transport and storage
infrastructure, enhancing national-level coordination and planning. The Autumn 2024
Budget committed over £2 billion in revenue support for 11 projects selected under
Hydrogen Allocation Round 1 (HAR1), totaling 124 MW of production capacity. This
demonstrates the UK's strong commitment to commercializing green hydrogen

production.

Policy and Infrastructure Details

The UK's hydrogen strategy aims to decarbonize industry, stabilize the electricity grid,
and eventually contribute to heating. The government prioritizes the development of
transport and storage infrastructure to ensure reliable hydrogen supply. The substantial
revenue support for HAR1 projects is designed to mitigate the high initial costs
associated with electrolyzer construction and operation, thereby facilitating Final
Investment Decisions (FIDs). Specifically, several projects have secured government
funding, including the 20MW West Wales Hydrogen development involving ITM Power
and the 15MW Cromarty Hydrogen Project by Protium Green Solutions and ITM Power.

These initiatives aim to supply green hydrogen to industrial customers.

Background & Industry Context

Similar to many other nations globally, the UK emphasizes the role of clean hydrogen in
achieving its net-zero targets. However, the role of hydrogen in residential heating
remains a subject of ongoing debate, with uncertainties regarding its safety, efficiency,
and compatibility with existing infrastructure, leading to policy ambiguity. Currently, heat
pumps receive primary policy support as the leading decarbonization technology for
residential heating. Decarbonizing the industrial sector is a clearer priority, with
hydrogen expected to play a key role in hard-to-electrify sectors like steel, cement, and
chemical industries. The UK aims to create new industrial jobs and economic growth

through green hydrogen production and infrastructure development.



Strategic Significance & Outlook

Over the coming years, the UK is expected to steadily expand its low-carbon hydrogen
production capacity and accelerate the development of hydrogen transport and storage
infrastructure. Centralized management by the National Energy System Operator will
enhance coordination among projects and contribute to the construction of an efficient
system. While the evaluation of hydrogen's role in residential heating continues,
industrial demand is anticipated to drive early market formation. From a long-term
perspective, the UK's hydrogen strategy aims to strengthen domestic energy security
and establish its position as a global leader in clean energy technologies. However,
careful progress is required, balancing technical challenges, economic feasibility, and

societal acceptance.

Source: https://www.morson.com/news/hydrogen-ready-buildings-uk-engineering-transition/
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Wrightbus and Solaris Select Ballard Power Systems'
FCmove-SC Fuel Cell Engine for Next-Generation Bus
Platforms, Underscoring Proven Performance and
Reliability

Published June 03, 2026  Hydrogen & Fuel Cells  USA

| overview

In May 2026, leading European bus manufacturers Wrightbus and Solaris selected
Ballard Power Systems' FCmove-SC fuel cell engine for their next-generation
platforms. This adoption recognizes Ballard's robust fuel cell technology, evidenced
by over 2,200 global bus deployments, 300 million kilometers accumulated, a 98%
uptime, and zero safety incidents. However, variable hydrogen pricing and uneven
refueling infrastructure across European cities continue to constrain fleet-level

economics for fuel cell buses.
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Key Findings

In May 2026, two prominent European bus manufacturers, Wrightbus and Solaris,
announced their decision to integrate Ballard Power Systems' FCmove-SC fuel cell engine
into their next-generation platforms. This adoption signifies the industry's recognition of
Ballard's fuel cell technology as a leader in reliability, performance, and durability for
zero-emission urban bus applications. Ballard’s global fuel cell bus fleet has already
logged over 300 million kilometers with more than 2,200 buses in operation, boasting an

impressive 98% uptime and a pristine safety record of zero incidents.

Technical Details and Market Impact

The FCmove-SC engine represents Ballard's latest generation of fuel cell technology,
optimized specifically for bus applications. This engine is characterized by high efficiency,
long operational life, and robust performance under demanding operating conditions.
The selection by Wrightbus and Solaris indicates that fuel cell buses are becoming an
increasingly established alternative or complementary solution to battery-electric buses
in the accelerating European market for zero-emission public transport. Fuel cell buses
offer distinct advantages, including rapid refueling, longer range, and a lighter energy
system, making them particularly suitable for high-demand routes and extended

operational durations.

Background & Industry Context

The global transportation sector is under immense pressure to transition away from
fossil fuels to address climate change and improve urban air quality. The electrification of
public transport, especially bus fleets, is a critical step in this transition. However,
widespread adoption of hydrogen fuel cell buses still faces significant challenges,
primarily volatile hydrogen prices and inconsistent hydrogen refueling infrastructure
across European cities. The cost and availability of hydrogen fueling stations remain a
concern for fleet operators, constraining the economics at a fleet level. Nations like
Germany are actively addressing these challenges by launching new funding schemes to
support the procurement of hydrogen fuel cell trucks and associated refueling

infrastructure.



Strategic Significance & Outlook

The adoption of the FCmove-SC engine by Wrightbus and Solaris represents a
substantial business opportunity for Ballard Power Systems, and further partnerships with
leading bus manufacturers in Europe and globally are anticipated. Continued
improvements in fuel cell technology, reductions in hydrogen production costs, and the
expansion of refueling infrastructure will be key to enhancing the commercial viability of
fuel cell buses. International cooperation and government support mechanisms will play
a crucial role in accelerating the development of the entire hydrogen ecosystem and
building a sustainable future for public transport. Particularly in cities and regions
committed to long-term zero-emission targets, further adoption of fuel cell buses is

projected.

Source: https://hydrogenfuelcells.com/one-engine-chosen-by-two-oems/
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India’s National Green Hydrogen Mission to Achieve 5
MMT Production by 2030 with $70 Billion Investment,
Accelerating Domestic Manufacturing and
Decarbonizing Heavy Industry

Published June 04, 2026 KRH News India
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| overview

India's National Green Hydrogen Mission targets 5 million metric tons (MMT) of
annual green hydrogen production by 2030, backed by a $70 billion investment to
boost domestic manufacturing and reduce crude oil import dependency and
emissions from hard-to-abate heavy industries like steel, refining, and fertilizer
production. Under the SIGHT program, 15 companies received electrolyzer
manufacturing contracts, securing 3,000 MW of annual capacity. Currently, 8,000
tons/year of green hydrogen capacity is operational, with a pipeline to 40,000
tons/year. The government set a historic $1/kg hydrogen production cost target,

offering electrolyzer manufacturing incentives and up to 40% capital subsidies.
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Key Findings

India is vigorously pursuing its National Green Hydrogen Mission, aiming to achieve an
ambitious target of 5 million metric tons (MMT) of annual green hydrogen production by
2030. This mission is projected to involve a massive investment of approximately $70
billion, intended to reduce the nation's reliance on crude oil imports and cut emissions
from hard-to-abate heavy industries such as steel, petroleum refining, and fertilizer
production. As part of this initiative, 15 companies have been awarded electrolyzer
manufacturing contracts under the SIGHT program, securing 3,000 MW of annual
domestic manufacturing capacity. Currently, about 8,000 tons/year of green hydrogen

production capacity is operational, with a pipeline established to reach 40,000 tons/year.

Policy and Technical Details

The Indian government has set a groundbreaking target to reduce green hydrogen
production costs to $1 per kilogram and has rolled out a comprehensive package of
support measures. These include incentives for electrolyzer manufacturing, provision of
free land, and capital subsidies of up to 40%. These initiatives are designed to foster a
domestic green hydrogen manufacturing ecosystem and enhance competitiveness in the
global market. India is also piloting hydrogen fuel cell buses and trains, exploring
hydrogen's potential in demanding transport segments such like long-distance buses,
heavy commercial vehicles, and mining trucks. Hydrogen fuel cell vehicles offer
advantages over battery systems, including faster refueling, longer operating ranges,

lower downtime, and lighter energy systems.



Background & Industry Context

India faces increasing energy demand driven by economic growth and population
expansion, coupled with strengthened international commitments to climate action.
Dependence on crude oil imports not only presents energy security vulnerabilities but
also contributes to trade deficits. The National Green Hydrogen Mission is positioned as
a strategic solution to this dual challenge. Heavy industry sectors (steel, refining,
fertilizers, etc.) account for a significant portion of India's CO2 emissions, making
decarbonization of these industries crucial for achieving emission reduction targets. India
is also exploring trilateral cooperation opportunities for green steel production with
advanced economies like Japan and South Korea, holding potential to drive regional

decarbonization.

Strategic Significance & Outlook

The National Green Hydrogen Mission has the potential to elevate India to a global
leadership position in green hydrogen production and utilization. Strengthening
domestic manufacturing capabilities and achieving cost reduction targets will pave the
way for India's transformation from a mere consumer to a major exporter of green
hydrogen and its derivatives (e.g., green ammonia, green methanol). Going forward,
continuous government policy support and funding will ensure the mission's objectives
are met, aiming to create over 6 million jobs and reduce crude oil imports by 1 trillion
rupees. This marks a critical step for India towards establishing energy security and

achieving sustainable economic growth.

Source: https://krh.news/indias-national-green-hydrogen-mission-path-to-global-leadership/
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Germany Launches New Funding Scheme to Accelerate

Hydrogen Refueling and Fuel Cell Truck Deployment in
Heavy-Duty Transport

Published May 28, 2026  European Alternative Fuels Observatory (EAFO)  Germany

| overview

Germany has initiated a new public funding scheme specifically targeting the heavy-
duty road freight transport segment to support the procurement of hydrogen fuel cell
trucks and early deployment of refueling infrastructure. This program aims to address
the 'chicken-and-egg' problem, reducing investment risks for both infrastructure
operators and fleet owners, thereby accelerating the initial market rollout of
hydrogen-based road transport. The initiative focuses on supporting interoperable

hydrogen refueling along key European freight routes within the TEN-T network.
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Key Findings

Germany has launched a new public funding scheme designed to accelerate the
procurement of hydrogen fuel cell trucks and the initial deployment of hydrogen
refueling infrastructure to support them. This scheme specifically targets the heavy-duty
road freight transport segment and aims to resolve the 'chicken-and-egg' problem—
where vehicles are not adopted due to lack of infrastructure, and infrastructure is not
built due to lack of vehicles—by incentivizing simultaneous development. This is
expected to reduce investment risks for both infrastructure operators and fleet owners,

enabling the early market introduction of hydrogen-based road transport.

Policy Details and Scope

The funding program is designed to support the establishment of interoperable
hydrogen refueling solutions along key European freight routes within the Trans-
European Transport Network (TEN-T). This is part of a broader strategy to not only
promote domestic hydrogen mobility but also contribute to Europe's overall
decarbonization targets. Eligible support may include subsidies for the purchase costs of
hydrogen fuel cell trucks and grants for the construction of new hydrogen refueling
stations or upgrades to existing ones. Such a comprehensive approach aims to support
the entire hydrogen mobility ecosystem and overcome technological and economic

barriers.

Background & Industry Context

Germany aspires to leadership in climate action and energy transition, positioning clean
hydrogen as a core component of its future energy system. The heavy-duty transport
sector, particularly difficult to decarbonize, is a critical target for emission reduction
goals. Compared to battery-electric trucks, hydrogen fuel cell trucks offer advantages
such as longer range, rapid refueling, and lighter fuel systems, emerging as a strong
contender in this sector. However, the lack of hydrogen infrastructure and high costs
remain the biggest impediments to their widespread adoption. Germany's new scheme
directly addresses these challenges, intending to accelerate the transition from pilot

project phases to early commercial deployment.



Strategic Significance & Outlook

This funding scheme is expected to accelerate the adoption of hydrogen fuel cell trucks
in Germany and contribute to the expansion of necessary refueling infrastructure. In the
future, more fleet operators are anticipated to adopt hydrogen fuel cell trucks, leading to
emissions reductions across the entire supply chain. Furthermore, the focus on the TEN-T
network will enhance interoperability for hydrogen mobility across Europe and support
the formation of international hydrogen transport corridors. However, Germany's green
hydrogen pipeline development still faces challenges, such as delays in Final Investment
Decisions (FIDs), making regulatory clarity and acceleration of import projects crucial for

long-term success.

Source: https://www.eafo.eu/news/germany-launches-new-funding-scheme-hydrogen-refuelling-and-

trucks
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Ashok Leyland Unveils India's First Hydrogen Fuel Cell
Electric Bus for NTPC and Hydrogen Internal
Combustion Engine Truck with Reliance Industries,
Pioneering Sustainable Mobility Innovations

Published May 29, 2026 CV News India
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| overview

Ashok Leyland celebrated its 75th anniversary by unveiling India's first hydrogen fuel
cell electric bus, developed for NTPC, and the nation's first hydrogen internal
combustion engine (ICE) truck, in partnership with Reliance Industries. These
innovations demonstrate the company's strategic partnership approach to
decarbonizing long-haul transport and its commitment to sustainable mobility
solutions. The hydrogen fuel cell bus contributes to zero-emission public transport,
while the hydrogen ICE truck offers a pragmatic transition utilizing existing diesel

technology to reduce emissions.
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Key Findings

Indian commercial vehicle giant Ashok Leyland marked its 75th anniversary by revealing
two significant innovations in sustainable mobility. The company showcased India's first
hydrogen fuel cell electric bus, developed for NTPC (National Thermal Power
Corporation), and the nation's first hydrogen internal combustion engine (ICE) truck,
created through a strategic partnership with Reliance Industries. These vehicles
symbolize Ashok Leyland's commitment to decarbonizing India's heavy-duty transport

sector and its multi-pronged technological exploration approach.

Technical & Partnership Details

The hydrogen fuel cell electric bus is a zero-emission vehicle, contributing to improved
air quality, especially in urban public transport. In contrast, the hydrogen ICE truck is
noteworthy as a transitional technology, utilizing existing internal combustion engine
technology with hydrogen as fuel, offering a relatively quick and cost-effective path to
emission reduction. The partnership with Reliance Industries aims to collaborate on both
fuel supply and technological development, accelerating the establishment of a
hydrogen ecosystem within India. Such collaborations demonstrate Ashok Leyland's
strategic approach to providing integrated, sustainable solutions—from vehicle

development to fuel supply—for the challenging long-haul transport segment.

Background & Industry Context

India faces urgent challenges in reducing emissions from its transportation sector due to
economic growth and population increase. The government is actively promoting
hydrogen energy through initiatives like the National Green Hydrogen Mission, which
targets 5 million tons of green hydrogen production annually by 2030. Investments by
major domestic manufacturers like Ashok Leyland in hydrogen-powered vehicles are
crucial for achieving the nation's energy transition goals. Hydrogen fuel cell vehicles offer
advantages over battery electric vehicles, such as shorter refueling times, extended
range, and lighter energy systems, giving them an edge particularly in the commercial
vehicle sector. India is currently piloting hydrogen fuel cell buses and trains to evaluate

their practicality in heavy-duty vehicles, long-distance buses, and mining trucks.



Strategic Significance & Outlook

The vehicles unveiled by Ashok Leyland are poised to play a significant role in India's
transition to sustainable mobility. The hydrogen fuel cell bus will advance zero-emission
public transport, while the hydrogen ICE truck offers a rapid decarbonization pathway for
existing fleets. As the Indian government's policy support and infrastructure
development progress, the commercialization of these hydrogen-powered vehicles is
expected to accelerate. Particularly, if green hydrogen production costs decrease,
hydrogen ICE trucks could become a more economically attractive option, significantly
contributing to India's emission reduction targets. Ashok Leyland is anticipated to
continue shaping the future of mobility in India and globally through ongoing

partnerships and technological innovation.

Source: https://cvnews.co.in/ashok-leyland-marks-75th-anniversary-with-innovations-in-sustainable-
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Unlocking Kazakhstan's Green Hydrogen Potential:
Japan's Integrated Strategy Offers a Blueprint for
Ecosystem Development

Published Published May 28, 2026 EconomyKZ.org HAHYFI7XX>

| overview

Kazakhstan's ambitious green hydrogen projects are facing stagnation, underscoring
the critical need for a robust, integrated ecosystem spanning industry, government,
and capital. Japan's comprehensive hydrogen strategy, focused on areas like liquefied
hydrogen transport, heavy industry decarbonization, and long-term storage, offers a
proven blueprint. By adopting a similar holistic approach, Kazakhstan can leverage its
vast renewable energy potential to overcome current hurdles, build a resilient

hydrogen economy, and emerge as a significant global producer.



| N DEPTH

Key Findings

Kazakhstan stands to gain significant insights from Japan's comprehensive hydrogen
strategy, which offers an effective blueprint for accelerating its own hydrogen energy
development. Japan's experience demonstrates how industry, government, and capital
can collaboratively construct a robust hydrogen ecosystem. Critically, current hydrogen
projects in Kazakhstan exhibit signs of stagnation, highlighting an urgent need to

diagnose root causes and establish clear exit strategies for future industrial policies.

Lessons from Japan's Strategy

Japan's hydrogen strategy transcends the conventional promotion of hydrogen for
passenger vehicles, instead prioritizing broader applications across maritime transport,
heavy industry decarbonization, fertilizer production, steelmaking processes, and long-
term energy storage. As an island nation with limited domestic energy resources, Japan
views hydrogen not just as a future energy carrier, but as a strategic imperative for
national energy security. Key elements that Kazakhstan can leverage from this

comprehensive strategy include:

¢ Integrated Value Chain Approach: A holistic plan encompassing substantial
investment across the entire hydrogen supply chain, from production, storage, and

transport to diverse industrial end-uses.

e Commitment to Technological Innovation: Significant investment directed towards
overcoming formidable technological hurdles, such as liquefied hydrogen transport
and the development of advanced materials to mitigate challenges like hydrogen

embrittlement.

e Clear Industrial Policy: The strategic formulation of policy incentives and a long-

term roadmap meticulously aligned with industry and market demands.

e Emphasis on International Cooperation: A forward-looking perspective on forging
international partnerships between hydrogen-supplying and consuming nations,

facilitating seamless integration into global hydrogen supply chains.



Background & Kazakhstan's Context

Kazakhstan possesses vast landmass and abundant renewable energy resources,
particularly wind and solar, positioning it with significant potential as a green hydrogen
producer. However, translating this potential into tangible projects demands robust
technical expertise, substantial capital investment, and consistent policy support. The
observed stagnation in current projects likely stems from a deficiency in these crucial
elements or a fragmented approach to development. Japan's established experience
offers a compelling framework for navigating initial investment hurdles, mitigating

market uncertainties, and cultivating a hydrogen economy built on a long-term vision.

Strategic Significance & Outlook

Should Kazakhstan adopt a more strategic and integrated approach, directly drawing
inspiration from Japan's hydrogen strategy, it possesses the profound potential to evolve
into a major global green hydrogen producer, capitalizing on its rich renewable energy
resources. Such a development would not only propel Kazakhstan's domestic energy
transition but also significantly bolster energy security across the Central Asian region,
enabling the nation to assume a pivotal new role in the international clean energy
market. Clarifying comprehensive exit strategies and cultivating robust collaboration
among industry, government, and capital will be paramount to unlocking Kazakhstan's

hydrogen economic potential.

Source: https://economy.kz/green-economy/how-japan-s-hydrogen-strategy-can-guide-kazakhstan
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Chinese Research Reveals Influence of Obstacles in
Hydrogen Ship Storage Cabins on Deflagration and
Venting Processes to Enhance Safety

Published June 01, 2026  ResearchGate (International Journal of Hydrogen Energy)  China

| overview

Research has been published on the impact of obstacles within hydrogen storage
cabins on deflagration and venting processes during hydrogen leaks in hydrogen fuel
cell ships, aiming to enhance safety. Focusing on the safety design principles and leak
risks of China's first newly built hydrogen-powered vessel, the study thoroughly
investigates how the placement and shape of obstacles affect deflagration behavior, a
significant threat to maritime safety. This research contributes to optimizing the safety

design and risk assessment for hydrogen-powered ships.
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Key Findings

Detailed research has been published examining the influence of obstacles within
hydrogen storage cabins on deflagration and venting processes during hydrogen leaks
in hydrogen fuel cell ships. This study, focused on the safety design principles and leak
risks of China's first newly built hydrogen-powered vessel, clarifies how the presence of
obstacles in storage cabins affects the deflagration behavior, maximum explosion
pressure, and flame propagation speed of hydrogen-air mixtures, ultimately contributing

to enhanced maritime safety.

Technical & Safety Details

Hydrogen is highly flammable, and a leak can create an explosive atmosphere when
mixed with air, posing a significant safety threat. Especially in confined spaces like ships,
deflagration can progress rapidly, leading to structural damage and danger to human
lives. The study combined numerical simulations and experimental approaches to
analyze how the type (e.g., pipes, structural members), arrangement, and shape of
obstacles within storage cabins influence the intensity of deflagration and flame
propagation pathways. Results indicated that obstacles can accelerate flame speeds, and
that vent placements are critical for effectively mitigating explosion pressures.
Specifically, certain obstacle configurations were found to increase flame turbulence and
potentially accelerate deflagration velocity, while appropriate ventilation designs were

confirmed to help suppress pressure build-up and enhance safety.

Background & Industry Context

The maritime industry is accelerating the adoption of hydrogen as an alternative fuel to
meet international decarbonization goals, such as the IMO's 2050 net-zero target.
Hydrogen fuel cell ships are considered a vital solution in this transition due to their high
energy efficiency and zero-emission characteristics. However, handling hydrogen
presents unique safety challenges, requiring stringent design standards and safety
protocols for storage systems, particularly for liquid or compressed hydrogen. This type
of safety research is essential for establishing design guidelines for hydrogen-fueled
vessels and meeting future regulatory requirements. Currently, demonstration projects
for hydrogen-fueled ships are underway in various countries, with China actively

investing in this sector.



Strategic Significance & Outlook

The findings of this research provide direct implications for optimizing the safety design
of hydrogen-powered ships, especially regarding the internal structural design of
hydrogen storage cabins and the effective placement of ventilation systems. By enabling
safer vessel designs, the social acceptance of hydrogen-fueled ships will improve,
accelerating their adoption in the maritime industry. Further research is anticipated to
meticulously analyze deflagration behavior under various scenarios (e.g., leak rates,
ventilation conditions, fuel types) to develop more comprehensive safety standards and
risk assessment methodologies. This will form a crucial foundation for the safe and

sustainable development of the maritime hydrogen ecosystem.

Source:
https://www.researchgate.net/publication/381180026_Investigation_on_the_influence_mechanism_of_obstacles_

powered_ships_on_deflagration_and_venting_processes
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| overview

An S&P Global report highlights the Asia-Pacific region's potential to become a
global leader in commercializing low-carbon hydrogen and its derivatives like
ammonia. Robust supply agreements, advancing infrastructure, and competitive
production costs underpin the region's ambition to drive future clean fuel trade. With
around 795 projects, the projected renewable hydrogen and ammonia capacity totals
approximately 35.20 million tons/year. Notably, Chifeng in Inner Mongolia is an
emerging hub, and India‘'s NTPC Green Energy Pudimadaka hub aims for 2.5 million
tons/year of low-carbon fuel by 2029.
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Key Findings

According to the latest analysis by S&P Global, the Asia-Pacific region is emerging as a
primary global driver in the commercialization of low-carbon hydrogen and its
derivatives, particularly ammonia. The region is witnessing a convergence of robust
supply agreements, consistent infrastructure development, and the realization of
competitive production costs, fueling its ambitious goal to lead the global clean fuel
trade in the future. Currently, approximately 795 hydrogen and ammonia projects are
underway in the region, with a projected renewable-derived production capacity totaling

around 35.20 million tons per year.

Projects and Market Details

Several key projects within the Asia-Pacific region stand out for their scale and strategic

significance:

¢ Chifeng, Inner Mongolia, China: This area is gaining recognition as an emerging
hub for renewable hydrogen and ammonia projects. Leveraging abundant renewable
energy resources, the region aims to build large-scale production capacities to supply

both domestic and international markets.

¢ Pudimadaka Hub, NTPC Green Energy, India: As part of India's National Green
Hydrogen Mission, a 60-acre renewable hydrogen hub is under construction in
Pudimadaka. Its first plant is anticipated to be operational by 2029, producing 2.5
million tons per year of low-carbon fuels (primarily green ammonia). This significantly

contributes to India's energy transition and decarbonization targets.

e Kawasaki Heavy Industries and Japan Suiso Energy: A contract has been signed for
the construction of a 40,000 cubic meter liquefied hydrogen carrier. This is a crucial
step toward establishing a long-distance liquefied hydrogen supply chain, vital for

Japan to strengthen its role as a hydrogen importer.

The region benefits from abundant low-cost renewable energy sources, which enhance
the economics of green hydrogen production. Furthermore, strong governmental policy

support and investment incentives are accelerating project development and scale-up.



Background & Industry Context

As global decarbonization efforts intensify, the Asia-Pacific region plays a critical role in
the clean energy transition due to its economic scale and high energy demand. Nations
like China, India, Japan, and South Korea have integrated hydrogen energy into their
core national strategies, pursuing large-scale investments and technological
development. Low-carbon hydrogen and its derivatives are considered indispensable
solutions for decarbonizing hard-to-electrify industrial sectors such as steel, chemicals,
and shipping. The robust progress in this region is expected to significantly contribute to

diversifying global energy supplies and transitioning to a sustainable future.

Strategic Significance & Outlook

The Asia-Pacific region is projected to continue leading the growth of the renewable
hydrogen and ammonia markets. Consistent execution of large-scale projects and cost
reductions across the entire supply chain will further boost the region's competitiveness.
In particular, innovations in hydrogen production, storage, and transport technologies
will accelerate the development of international hydrogen trade. Continued increases in
policy support, technological cooperation, and private investment are expected to
solidify the region's position as a global clean fuel hub, playing an indispensable role in

the success of the global energy transition.

Source: https://www.spglobal.com/energy/en/news-research/latest-news/energy-transition/052926-

factbox-asia-pacific-bets-big-on-renewable-hydrogen-as-deals-infrastructure-prices-align
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S&P Global Reports Hydrogen Sector Shifts from
Planning to Execution, Global Capacity Projected to
Double in 2026 Driven by Energy Security and Cost
Reduction

Published June 04, 2026 S&P Global USA

| overview

The Hydrogen Council CEO announced a significant shift in the hydrogen sector from
planning to execution, with global operational capacity projected to double in 2026.
This reflects a major change in project scale and maturity, with companies building
multi-hundred-megawatt facilities. S&P Global Energy Horizons data shows total
electrolyzer capacity at 3.7 GW, with over 2.1 GW commissioned since 2025, driven by
heightened energy security concerns and cost consciousness accelerating clean

technology adoption.
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Key Findings

The CEO of the Hydrogen Council has announced a significant transition within the
hydrogen sector, moving from a planning-intensive phase to concrete execution,
projecting a doubling of global operational hydrogen production capacity in 2026. This
notable shift reflects an increase in the scale and maturity of individual projects, with
companies rapidly proceeding to construct large-scale, multi-hundred-megawatt
facilities. Data from S&P Global Energy Horizons corroborates this trend, reporting that
total global electrolyzer capacity has reached 3.7 GW, with over 2.1 GW commissioned
since 2025. This acceleration in clean technology adoption is largely driven by escalating

concerns over energy security and a heightened focus on cost efficiency.

Market Transformation and Growth Drivers

This transformation in the hydrogen sector is propelled by several converging factors.
Firstly, a global increase in energy security awareness is accelerating investments in
hydrogen as a domestic, clean energy source. Secondly, technological innovations aimed
at reducing green hydrogen production costs and achieving economies of scale are
enhancing project economics. For instance, Danish electrolyzer developers have
successfully reduced green hydrogen costs by up to 30% compared to 2024 through
innovations like iridium-replacement materials, waste heat recovery, and dynamic
operation optimization, targeting a reduction to €2.50-€3.50/kg by 2028. Such cost
improvements are critical factors influencing investors and industries to make Final

Investment Decisions (FIDs) for hydrogen projects.

Industry Trends and Challenges

The hydrogen project pipeline is steadily expanding, with many projects progressing
from concept to feasibility studies and, subsequently, to construction. However, this
smooth progress is not uniform across all regions. For example, Germany's green
hydrogen pipeline development faces significant delays, with nearly 12 GW of planned
electrolysis capacity yet to reach FID. This is primarily attributed to regulatory
uncertainties and delays in FIDs for pipeline import projects. Additionally, there are
concerns in Europe that rigid regulations for renewable hydrogen certification

(additionality, spatial, and temporal correlation) are impeding investment.



Strategic Significance & Outlook

The projected doubling of global hydrogen production capacity in 2026 indicates the
entry of the hydrogen economy into a significant growth phase. Moving forward,
technological innovation, policy support, and increased investment will be key to
sustaining this growth. In particular, creating demand for hydrogen in hard-to-abate
industries (such as steel, chemicals, and shipping) will further accelerate market
development. International cooperation is also essential for technology sharing and
building global supply chains. However, effectively addressing remaining challenges,
such as regulatory hurdles and delays in infrastructure development, is crucial for
achieving sustainable hydrogen adoption. Governments and industries worldwide must
strengthen collaboration to overcome these challenges and build a clean energy future

based on hydrogen.

Source: https://www.spglobal.com/energy/en/news-research/latest-news/energy-transition/060426-

hydrogen-moves-from-blueprints-to-reality-as-capacity-set-to-double-hydrogen-council
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Chile Greenlights $2.5 Billion Volta Project, Touting
World's Lowest-Cost Green Hydrogen from Atacama
Solar and Patagonian Winds

Published Published June 01, 2026  New Energy Innovation  F'J
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| overview

Leveraging vast solar resources in the Atacama Desert and powerful winds in
Patagonia, Chile is aggressively pursuing its goal of becoming the world's lowest-cost
green hydrogen producer, targeting $1.50/kg by 2030. This ambition is underscored
by the recent environmental approval of MAE's $2.5 billion Volta project, set to
establish Chile's first industrial-scale green hydrogen and ammonia facility with a 600
MW PV plant. With approximately 18 GW of renewable energy already operational by
Q1 2026, Chile is strategically positioning itself as a major exporter to Europe and

Asia, fueling the global clean energy transition.
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Background

As nations worldwide accelerate efforts toward decarbonization and enhanced energy
security, green hydrogen is rapidly emerging as a pivotal solution. Chile, uniquely
endowed with unparalleled geographical advantages, possesses one of the highest
renewable energy generation potentials globally. The nation is now strategically
leveraging these resources for green hydrogen production, aiming to unlock new
avenues for economic growth. Low-cost green hydrogen offers a transformative pathway
for fuel switching in hard-to-decarbonize industries such as steel, chemicals, and
shipping, fundamentally reshaping the global energy supply structure. Currently, the
region boasts approximately 795 projects underway, with a projected renewable-derived

hydrogen and ammonia capacity totaling roughly 35.20 million tons per year.

Key Findings

Chile is strategically leveraging its unparalleled renewable energy base, which combines
abundant solar resources in the Atacama Desert with exceptional wind resources in
Patagonia, to become the world's lowest-cost producer of green hydrogen, targeting a
Levelized Cost of Hydrogen (LCOH) of $1.50/kg by 2030. As a significant step in this
ambitious national green hydrogen strategy, the Chilean Ministerial Committee has
officially granted environmental assessment approval for MAE's $2.5 billion Volta green
hydrogen and green ammonia project. This landmark initiative, planning a 600 MW
photovoltaic (PV) plant and four dedicated energy storage tanks, signifies Chile's first

industrial-scale green hydrogen fuel project.



Project and Cooperation Details

By the first quarter of 2026, approximately 18 GW of renewable energy was operational
in Chile, substantially bolstering its foundational capacity for green hydrogen and
ammonia production. Beyond the Volta project, several other significant investment
projects have also secured environmental assessment approvals, injecting over $2.8
billion into the burgeoning clean energy sector. Internationally, Chile and the
Netherlands are deepening their collaborative ties, reporting significant progress on
green hydrogen cooperation at the 2026 World Hydrogen Summit (WHS). Dutch
partners explicitly recognize Chile's immense potential as a crucial source for the
European green hydrogen market, a vision that aligns perfectly with Chile's overarching
goal to become a major exporter to both Europe and Asia. Furthermore, a recent study
by GIZ Chile highlighted that the most compelling opportunities for modular hydrogen
solutions in Chile lie in addressing specific operational challenges within distributed or
semi-distributed assets, underscoring the imperative to accelerate adoption through

robust and concrete business cases.

Strategic Significance & Outlook

The environmental approval of MAE's Volta project unequivocally signals that Chile has
transitioned into the tangible execution phase for its ambitious green hydrogen
economy. As the construction and operation of these large-scale projects advance, Chile
is set to solidify its leadership position in the international green hydrogen supply
market. Achieving its low-cost production targets and developing robust export
infrastructure will be paramount for effectively meeting burgeoning demand from
Europe and Asia. By maximizing its abundant renewable energy resources, Chile is poised
to play a crucial role in accelerating the global clean energy transition. Furthermore, its
pioneering success holds significant potential to serve as an inspiring model for other

regions worldwide pursuing similar decarbonization strategies.

Source: https://earthenergylog.com/articles/chile-renewable-hydrogen-2026
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Global Hydrogen Project Pipeline Shows Accelerated

Development as Early-Stage Initiatives Progress to
Execution Phase

Published May 29, 2026  Energies Media USA

| overview

According to HydrogenCalc's latest weekly database update, the global hydrogen
project pipeline demonstrates steady progress, with intensified early-stage
development. In the past week, three projects moved from concept to feasibility, one
from concept to permitting, and two from concept to construction. This clear
progression indicates that hydrogen projects are transitioning beyond paper-based
proposals into tangible development and execution phases, gaining momentum

towards a realized hydrogen economy.
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Key Findings

The latest weekly database update from HydrogenCalc indicates steady progress across
the global hydrogen project pipeline, with intensified early-stage development. Notably,
within the past week, three projects transitioned from the concept phase to feasibility
studies, one from concept to the permitting stage, and two from concept to the
construction phase. This concrete advancement serves as a strong signal that hydrogen
projects are moving beyond mere planning and into more tangible development and
execution phases, gaining significant momentum towards the realization of a hydrogen

economy.

Progress Breakdown and Market Implications

This data records crucial milestones in the journey of hydrogen projects from proposals
to concrete investment and construction. The transition to feasibility studies signifies that
projects are entering a phase of deeper technical and economic evaluation, while
advancement to the permitting stage indicates progress in regulatory consultations and
increased likelihood of execution within legal frameworks. Furthermore, the move to the
construction phase means that projects are nearing or have reached Final Investment
Decision (FID), leading to the actual building of physical infrastructure. Such progress
implies increased market confidence for investors, technology providers, and hydrogen
off-takers, illustrating a clear trajectory towards the establishment of a hydrogen

economy.

Background & Industry Context

Governments worldwide are investing heavily in green hydrogen production and
utilization to combat climate change and enhance energy security. Hydrogen projects,
characterized by high initial capital costs and complex supply chains, tend to have
lengthy development timelines. However, policy support and technological innovation
are accelerating their progress. For instance, robust government incentives like the U.S.
Inflation Reduction Act (IRA) and Europe's Hydrogen Bank auctions are significantly
improving project economics and encouraging FIDs. Efforts to reduce costs, as seen in

Danish electrolyzer technologies, are also enhancing project viability.



Strategic Significance & Outlook

The continuous progression of the hydrogen project pipeline indicates a bright outlook
for the widespread commercialization of the hydrogen economy. In the coming years, as
more projects transition to construction and eventually become operational, global low-
carbon hydrogen supply capacity is expected to increase exponentially. This process will
further drive the development of hydrogen production technologies, storage solutions,
transport infrastructure, and fuel cell technologies. However, challenges such as project
delays and regulatory uncertainties still persist, making ongoing collaboration among
governments, industries, and research institutions essential for the sustainable
development of the entire hydrogen ecosystem. This trend reinforces the expectation

that hydrogen will play a central role in the future energy mix.

Source: https://globalhydrogenhub.com/hydrogen-project-movement-signals-continued-progress-

across-the-global-pipeline.html
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Australia Advances Major Renewable Hydrogen
Projects Under Hydrogen Headstart Program,
Targeting Global Export Scale and Green Steel
Collaboration with Asia

Published May 31, 2026  Australian Saudi Business Forum  Australia

| overview

Australia has unveiled a shortlist of major renewable hydrogen projects under its
Hydrogen Headstart program, marking a significant step to scale domestic
production and strengthen its position in the global clean energy market. This
initiative aims to bridge the commercial gap between early-stage hydrogen projects
and full-scale deployment. The selected projects are expected to establish Australia as
a reliable supplier of low-emission hydrogen, with particular focus on reciprocal

arrangements with Japan, South Korea, and China for green steel production.
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Key Findings

Australia has announced a shortlist of major renewable hydrogen projects under its
‘Hydrogen Headstart program.’ This represents a significant step towards drastically
expanding domestic hydrogen production capacity and reinforcing Australia's strategic
position in the global clean energy market. The program is designed to bridge the
‘commercial gap' that early-stage hydrogen projects face when transitioning to full-scale
commercial deployment. The selected projects are expected to play a pivotal role in

establishing Australia as a credible global supplier of low-emission hydrogen.

Program Details and Strategic Significance

The Hydrogen Headstart program is a government-led initiative to maximize Australia's
abundant renewable energy resources (especially solar and wind) for competitive green
hydrogen production and export. The shortlisted projects involve plans for electrolyzer
capacities ranging from several hundred megawatts to gigawatts, anticipating a
substantial increase in production capacity over the coming years. This program aims to
facilitate Final Investment Decisions (FIDs) and attract large-scale private investment,
thereby driving down hydrogen production costs and streamlining the supply chain.
Specifically, Australia is pursuing a strategy to foster domestic demand for green steel
and establish reciprocal agreements with key partners like Japan, South Korea, and China
to encourage off-take agreements for green steel products and investment in Australian

green iron supply.

Background & Industry Context

As global decarbonization accelerates, Australia is striving to transition its economy,
traditionally reliant on fossil fuel exports, to become a leading exporter of clean energy.
Green hydrogen is central to this transition, and with its vast iron ore reserves, Australia
aims to establish leadership in green steel production. Asian nations like Japan, South
Korea, and India are seeking stable supplies of low-carbon hydrogen (or hydrogen-
reduced iron) for the decarbonization of their domestic steel industries, making Australia
an ideal supplier both geographically and in terms of resources. For example, companies
like POSCO from South Korea are involved in direct reduced iron (DRI)/hot briquetted

iron (HBI) projects in Australia.



Strategic Significance & Outlook

The projects advanced under the Hydrogen Headstart program will not only accelerate
the growth of Australia's green hydrogen industry but also significantly impact the
global hydrogen market. The success of these selected projects will enable Australia to
establish itself as a global leader in clean energy technologies and play an indispensable
role in achieving the decarbonization goals of the Asia-Pacific region. As further
investment and technological innovation progress, Australia is expected to become a
central player in the global energy transition, expanding its contribution to a sustainable
future. International off-take agreements and technological partnerships will be key to

the commercial success of these projects.

Source: https://asbf.org.au/news/australia-hydrogen-headstart-projects-2026/
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Scottish Startup Hychor Develops Direct Seawater-to-
Green-Hydrogen Technology, Eliminating Freshwater

Needs and Targeting Cost Reductions by 2027 Pilot

Published June 04, 2026 Renewables Now UK

| overviEw

Scottish startup Hychor has developed innovative technology to produce green
hydrogen directly from seawater without requiring desalination. The company
recently completed an equity funding round and opened a new R&D facility, with
plans for an industrial pilot project in 2027. This breakthrough technology holds the
potential to significantly reduce green hydrogen production costs by overcoming
freshwater dependency, marking a critical advancement for sustainable hydrogen

production amidst global water scarcity.
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Key Findings

Scottish startup Hychor has developed a groundbreaking technology capable of
producing green hydrogen directly from seawater, eliminating the need for a
desalination process. This innovation holds significant potential to overcome one of the
major challenges in green hydrogen production: reliance on freshwater resources. The
company recently announced the successful completion of an equity funding round and
the opening of a new R&D facility. Hychor plans to launch an industrial pilot project in
2027, anticipating that this technology will substantially reduce green hydrogen

production costs and accelerate widespread adoption.

Technical Details and Sustainability

Hychor's technology aims to cut production costs and energy consumption by
circumventing the desalination and purification processes typically required to produce
high-purity water essential for electrolysis. Conventional green hydrogen production
generally demands large volumes of freshwater and energy for its pre-treatment before
feeding it into electrolyzers. Hychor's direct seawater electrolysis technology resolves this
bottleneck, enabling green hydrogen production particularly in coastal areas and island
regions where freshwater resources are limited. This approach is critically important for
enhancing the sustainability of the hydrogen economy as global water resource

constraints intensify.

Background & Industry Context

While global interest in green hydrogen is escalating, its production requires significant
amounts of water and electricity. Securing water resources poses a substantial challenge,
especially in arid and water-stressed regions. Technologies like Hychor's have the
potential to fundamentally alter the feasibility of green hydrogen projects in such areas.
Although electricity accounts for 50-70% of green hydrogen production costs, water
treatment costs are not negligible. Hychor's technology is expected to contribute to
reducing the overall Levelized Cost of Hydrogen (LCOH) by minimizing these water

treatment expenses.



Strategic Significance & Outlook

The success of Hychor's direct seawater electrolysis technology could herald a paradigm
shift in the green hydrogen industry. The industrial pilot project in 2027 will be a crucial
step in demonstrating the commercial viability of this technology. If scaled up, this
innovation could significantly ease geographical constraints on green hydrogen
production sites, opening new production opportunities in coastal regions or by
integrating with offshore wind power. This would expand green hydrogen supply and
accelerate its adoption in hard-to-decarbonize industries and the maritime sector.
Hychor's success offers a sustainable solution for both global water resource challenges

and the clean energy transition.

Source: https://renewablesnow.com/news/hydrogen/
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ITM Power and Protium Form Strategic Partnership for
Industrial-Scale Green Hydrogen Production in UK,

Starting with 15MW Cromarty Project

Published June 03, 2026 Renewables Now UK

| overviEw

UK electrolyzer manufacturer ITM Power Plc has formed a strategic partnership with
Protium Green Solutions Ltd to develop, invest in, and operate industrial-scale green
hydrogen production plants across the UK. The initial project, the 15MW Cromarty
Hydrogen Project in the Scottish Highlands, is supported by the UK government's
Hydrogen Allocation Round (HAR1) program. This collaboration aims to accelerate

industrial decarbonization and expand the green hydrogen market in the UK.
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Key Findings

ITM Power Plc, a leading UK electrolyzer manufacturer, has announced a strategic
partnership with Protium Green Solutions Ltd, a UK green hydrogen developer. This
collaboration aims to develop, invest in, and operate industrial-scale green hydrogen
production plants across the United Kingdom. As the first concrete project under this
partnership, the 15-megawatt (MW) Cromarty Hydrogen Project in the Scottish
Highlands is being advanced, with support secured from the UK government's Hydrogen
Allocation Round (HART) program. This move marks a significant milestone in

accelerating the supply of green hydrogen to UK industries.

Partnership Details and Project Significance

In this partnership, ITM Power will be responsible for supplying its state-of-the-art PEM
(Proton Exchange Membrane) electrolyzer technology. Protium Green Solutions will
contribute expertise in project development, financing, and operation. The Cromarty
Hydrogen Project is designed to produce approximately 7 tonnes of green hydrogen per
day, aiming to meet the industrial heat and power demands in the Scottish Highlands. A
project of this scale not only offers direct benefits to the regional economy but also
contributes to the overall development of the UK's hydrogen ecosystem. Support from
the UK government's HAR1 program is crucial for mitigating the high initial cost risks of
the project and facilitating its transition to a Final Investment Decision (FID). The FID for

the Cromarty project is targeted for December 2026.

Background & Industry Context

The UK has set an ambitious target to achieve 10 GW of low-carbon hydrogen
production capacity by 2030 (with at least half from electrolysis), aiming to decarbonize
industry and enhance energy security. Achieving this goal necessitates cooperation
between companies like ITM Power and Protium, coupled with strong financial backing
from the government. Hydrogen is expected to play a vital role in decarbonizing hard-
to-electrify industrial sectors such as steel, chemicals, and refining. While discussions
around renewable hydrogen certification criteria (e.g., additionality) in Europe are noted
to potentially delay investment, the UK government's clear support measures are

contributing to project advancement.



Strategic Significance & Outlook

The strategic partnership between ITM Power and Protium is poised to be a powerful
driver for accelerating the growth of the UK's green hydrogen industry. The success of
the Cromarty project could serve as a model for deploying similar industrial-scale
projects across the UK. Future challenges include further reducing hydrogen production
costs, establishing efficient hydrogen supply chains, and creating stable market demand.
The UK government plans to continue supporting the development of the hydrogen
economy through ongoing policy support, such as transferring strategic responsibility
for hydrogen transport and storage infrastructure to the National Energy System
Operator. This partnership helps ensure that the UK plays a significant role in the global

clean energy transition.

Source: https://renewablesnow.com/news/hydrogen/
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Canada’s Large Wind-to-H2 Project by North Atlantic
Refining Gains Conditional Environmental Approval,
Targeting 30,000 Tons Annual Hydrogen Production
from 324MW Wind Farm for International Export

Published June 02, 2026 Renewables Now Canada

| overview

North Atlantic Refining's large-scale wind-to-hydrogen project in Newfoundland and
Labrador, Canada, has received conditional environmental approval. This initiative
aims to produce 30,000 tons of green hydrogen annually using a 324 MW wind farm,
primarily for international export. This approval marks a critical step towards
leveraging Canada's renewable energy resources to contribute to global clean energy

supply while minimizing environmental impact.
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Key Findings

North Atlantic Refining's ambitious wind-to-hydrogen (wind-to-H2) project, planned for
Newfoundland and Labrador, Canada, has secured conditional environmental approval.
This initiative is set to utilize a 324-megawatt (MW) wind farm to generate an impressive
30,000 tons of green hydrogen annually, with the majority slated for international export.
This approval represents a significant milestone, indicating Canada's emergence as a key

player in the renewable energy-based hydrogen economy.

Project Details and Environmental Assessment

The wind-to-hydrogen project aims to harness Canada's abundant wind resources to
contribute to decarbonization goals through clean hydrogen production. The conditional
environmental approval mandates that the project adheres to specific environmental
protection requirements and implements stringent measures to manage potential
environmental impacts. These include considerations for wildlife protection, water
resource management, and impact assessments on local communities. The annual
production of 30,000 tons of hydrogen will establish a significant supply source within
the global hydrogen value chain, expected to contribute particularly to high-demand
hydrogen markets in Europe and Asia. For example, South Korea, in connection with its
submarine bid to Canada, has proposed a 3.4 trillion won (approximately $2.2 billion)
hydrogen truck investment package led by Hyundai Motor Group, aiming to build a

hydrogen mobility ecosystem in Canada.

Background & Industry Context

Canada, with its vast landmass and rich natural resources, possesses substantial potential
to become a global leader in green hydrogen production. Atlantic provinces like
Newfoundland and Labrador, and Pacific provinces such as British Columbia, are
particularly suitable for large-scale hydrogen production projects due to their abundant
renewable energy sources like wind and hydropower. As global momentum for energy
security and decarbonization accelerates, nations are seeking stable supplies of clean
hydrogen. Such large-scale projects in Canada are expected to play a crucial role in the
international hydrogen supply network, aligning with the global trend of the hydrogen

sector shifting from planning to execution.



Strategic Significance & Outlook

The conditional environmental approval for North Atlantic Refining's wind-to-hydrogen
project is a critical step towards its Final Investment Decision (FID). Once fully
operational, Canada will solidify its position as a supplier within the international green
hydrogen market. This success is expected to stimulate the development of other large-
scale renewable energy and hydrogen integration projects, accelerating the growth of
the hydrogen ecosystem across Canada. However, the commercial success of the project
will depend on the development of hydrogen transport infrastructure, securing

international off-take agreements, and sustained policy support.

Source: https://renewablesnow.com/news/hydrogen/
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Plug Power to Webcast Annual Shareholder Meeting on
June 11, 2026, to Update on Financials and Future
Strategy, Including UK Project FID and ITC Sale

Published June 04, 2026  Stock Titan  USA

| overview

Plug Power Inc. announced its Annual Shareholder Meeting will be webcast on June
11, 2026, featuring a corporate overview by CEO Jose Luis Crespo and a Q&A session.
This event is a critical opportunity to update investors on the company's financial
status, including strengthened liquidity from recent federal Investment Tax Credit (ITC)
sales, and its future strategy, notably the Final Investment Decision (FID) for the UK's
30MW Barrow Green Hydrogen project. The meeting will address key corporate

developments and strategic direction.
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Key Findings

Plug Power Inc. has announced that its Annual Shareholder Meeting will be webcast on
June 11, 2026. The meeting will feature a corporate overview by CEO and President Jose
Luis Crespo, followed by a question-and-answer session. This event represents a crucial
opportunity to provide the investor community with updates on Plug Power's financial

condition, ongoing strategic initiatives, and future growth prospects.

Meeting Objectives and Key Agenda Items

Annual shareholder meetings typically serve as a forum for shareholders to engage
directly with company management and discuss key business decisions and financial
reports. For Plug Power, several recent significant developments are expected to be on
the agenda. These include the achievement of a Final Investment Decision (FID) for its
30-megawatt Barrow Green Hydrogen project in Cumbria, UK, and the strengthening of
liquidity through the sale of approximately $39.2 million in federal Investment Tax Credits
(ITCs) related to its St. Gabriel liquefaction facility in Louisiana. The finalization of a $1.66
billion loan facility from the U.S. Department of Energy (DOE) has also further de-risked
the company's liquidity profile.

Background & Industry Context

Plug Power is a key player in the hydrogen energy sector, focusing on the development
and deployment of fuel cell systems and green hydrogen production technologies. The
company is positioned to be a primary beneficiary of the U.S. Inflation Reduction Act
(IRA)'s 45V clean hydrogen production tax credit, which offers up to $3/kg and is
expected to significantly improve the company's business economics. Conversely, the
broader hydrogen industry faces challenges such as high costs, infrastructure deficits,
and regulatory uncertainties, which have contributed to fluctuations in Plug Power's
stock price. The annual meeting provides an opportunity to address these challenges

and outline the company's strategies to navigate them.



Strategic Significance & Outlook

This upcoming Annual Shareholder Meeting will serve as an important platform for Plug
Power to demonstrate to investors how it plans to execute its growth strategy and
maintain financial health in a volatile market environment. The CEO's presentation will
likely focus on the company's future roadmap, progress in technological innovation, and
updates on key partnerships and projects. The Q&A session will provide investors with
an opportunity to raise concerns directly and receive clear responses from management.
Through this, Plug Power aims to enhance transparency and further solidify its position

as a leader in the hydrogen economy.

Source: https://www.stocktitan.net/news/PLUG/plug-to-webcast-annual-shareholder-meeting-on-june-

11-Tazp5v52rg1l.html
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Berenberg Raises ITM Power Target Price to 110p
Following £86.5 Million UK Government Funding to
Establish 1GW Chronos Electrolyzer Gigafactory

Published May 29, 2026  Research the market UK

| overview

Berenberg analysts raised ITM Power's target price from 100p to 110p after the
company secured approximately £86.5 million in UK government funding. This capital,
comprising a £40 million equity investment from Great British Energy and a £46.5
million grant from the Department for Energy Security and Net Zero, will support the
establishment of a new, large-scale automated manufacturing line with 1 gigawatt
annual capacity for ITM Power's next-generation Chronos electrolyzer stacks. This is a

strategic move to significantly boost the UK's green hydrogen production capabilities.
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Key Findings

Berenberg analysts have raised their target price for ITM Power, a leading UK electrolyzer
manufacturer, from 100p to 110p. This upward revision follows ITM Power's successful
securing of a substantial £86.5 million in funding from the UK government. This capital
comprises a £40 million equity investment from Great British Energy and a £46.5 million
grant from the Department for Energy Security and Net Zero, specifically allocated to
support the establishment of a new, large-scale automated manufacturing line with an
annual capacity of 1 gigawatt (GW) for ITM Power's next-generation Chronos electrolyzer

stacks.

Funding and Technical Significance

The £86.5 million funding is critically important for ITM Power's technological
development and manufacturing expansion. A new facility with 1 GW of annual
electrolyzer manufacturing capacity will significantly boost the UK's green hydrogen
production capabilities, contributing to the decarbonization of domestic industries and
the achievement of energy security targets. The Chronos electrolyzer stack embodies
ITM Power's latest technological advancements, aiming for improved efficiency,
durability, and cost-effectiveness. This large-scale manufacturing capacity is essential for
reducing the Levelized Cost of Hydrogen (LCOH) for green hydrogen, thereby making

hydrogen a competitive energy carrier.

Background & Industry Context

The UK government has set an ambitious target to achieve 10 GW of low-carbon
hydrogen production capacity by 2030, and the expansion of electrolyzer manufacturing
capabilities by domestic companies like ITM Power is crucial for realizing this goal. Direct
government funding plays a vital role in mitigating the high upfront investment risks
associated with hydrogen projects and facilitating Final Investment Decisions (FIDs). ITM
Power is central to the UK's emerging hydrogen ecosystem, involved in several green
hydrogen projects, including a strategic partnership with Protium Green Solutions and
supplying technology to MorGen Energy's 20MW West Wales Hydrogen project. The
analyst's target price increase indicates that such policy support and the company's

technological advancements are positively influencing market valuation.



Strategic Significance & Outlook

This funding and manufacturing line expansion mark a significant step for ITM Power in
strengthening its position as a major player in the global electrolyzer market. The 1 GW
annual manufacturing capacity will not only meet domestic UK demand but also enable
future exports to international markets. Moving forward, the company aims to accelerate
the commercial deployment of its Chronos stacks and further reduce green hydrogen
production costs. Continued support from the UK government and investments in
hydrogen infrastructure are expected to strongly bolster ITM Power's growth and the
development of the UK's hydrogen economy. This move aligns with global trends
towards building sustainable energy systems integrating renewable energy and

hydrogen.

Source: https://www.investments.halifax.co.uk/research-centre/news-centre/article/?

id=22283616&type=bsm

Collected: June 05, 2026 | Automated Research System (Gemini API)


https://www.investments.halifax.co.uk/research-centre/news-centre/article/?id=22283616&type=bsm
https://www.investments.halifax.co.uk/research-centre/news-centre/article/?id=22283616&type=bsm

Hygenco Secures $105M, Including $50M from IFC, to
Accelerate Green Hydrogen and Ammonia Production
in India Towards 5 MMT by 2030 Target

Published June 05, 2026  Whalesbook India

SCALING THE

GREEN MOLECULE ECONDMY h - iae
. | \"' ygenco ? ANNOUNCED CAPA

L MITTED |

< 5105 MILLION mussmsm fl
@“:c P SIEMENS | @ wmams

i FOCLSEN Fmm

GREEN HYDRUGEN

~ GAME-CHANGER? -
$105 MILLION BOOST

FDR INDIA'S Cl.EAN FUEL FUTURE L

ll! MHEEN R8s
anawi

| overview

Hygenco Green Energies has secured a $105 million investment, including $50 million
from the IFC, to accelerate its green hydrogen and ammonia production efforts in

India. The startup utilizes a 'gas-as-a-service' model to provide cost-competitive clean
molecules to industrial clients in sectors like steel, refinery, and fertilizer. This funding
aims to scale production capacity and contribute to India's national goal of achieving

5 MMT of annual green hydrogen capacity by 2030.
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Key Findings

Hygenco Green Energies has successfully secured $105 million in investment, including
$50 million from the International Finance Corporation (IFC), to accelerate its green
hydrogen and ammonia production initiatives in India. This funding will bolster
Hygenco's capacity to supply cost-competitive clean molecules to industrial clients in
hard-to-abate sectors such as steel, petroleum refining, and fertilizer manufacturing,
through its innovative 'gas-as-a-service' model. The investment is specifically aimed at
significantly expanding the company's production capacity and contributing to the
Indian government's ambitious target of achieving 5 million metric tons (MMT) of annual

green hydrogen production by 2030.

Business Model and Technical Significance

Hygenco's 'gas-as-a-service' model offers an innovative approach that enables industrial
customers to reliably utilize clean fuels like green hydrogen and green ammonia with
reduced upfront capital investment. This model serves as a crucial solution for industrial
companies pursuing decarbonization, as it lowers the economic and technical barriers to
green hydrogen adoption. The company optimizes electrolyzer technology and
maximizes the utilization of renewable energy sources to ensure efficient and sustainable
production processes. Through this approach, Hygenco plays a vital role in bridging the

gap between suppliers and users within India's green hydrogen ecosystem.

Background & Industry Context

India is grappling with challenges of increasing energy demand driven by economic
growth, the imperative to reduce crude oil import dependency, and climate change
mitigation. The National Green Hydrogen Mission was launched as a comprehensive
solution to these challenges, aiming to build large-scale green hydrogen production
capacity. The steel, petroleum refining, and fertilizer industries collectively account for a
significant portion of India's total emissions, making their decarbonization indispensable
for achieving national targets. The success of funding rounds for companies like
Hygenco signifies growing investor confidence in India's green hydrogen market and
underscores the importance of the private sector in the nation's pursuit of global green

hydrogen leadership.



Strategic Significance & Outlook

This $105 million funding will serve as a powerful impetus for Hygenco to establish itself
as a major producer of green hydrogen and ammonia in India. The expansion of
production capacity will enable the company to supply clean fuels to a broader range of
industrial clients, accelerating the decarbonization of India's heavy industries. Moving
forward, Hygenco is expected to continue technological innovation and further improve
cost efficiency, thereby enhancing the competitiveness of green hydrogen. Hygenco's
success will contribute significantly to the achievement of India's National Green
Hydrogen Mission goals, marking a crucial milestone in India's journey towards global
leadership in the clean energy sector. Investment from international organizations like

IFC also reflects global interest and confidence in this domain.

Source: https://www.whalesbook.com/news/English/energy/Hygenco-Secures-dollar105M-in-Green-
Hydrogen-Financing-Push/6a22a0dd775d982ca6c976be
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