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FOREWORD

CHAIR'S FOREWORD

by Andy Reynolds, Chair of Hydrogen in Aviation

Aviation provides essential connectivity, trade and
employment that underpins the UK’s prosperity. At
the same time, society rightly expects our industry
to continue delivering concrete actions that minimise
the climate impact of air travel. They are eager to see
evidence that we are on track to achieve the targets
we have set for the future.
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That’s why our industry’s mission to decarbonise

is not about choosing between these benefits and
our climate responsibilities; it is about securing
both. Hydrogen-powered aviation is a critical, viable
pathway to reducing the environmental impact

of flying while safeguarding the future of British
aerospace excellence.

When Hydrogen in Aviation published our ‘Launching
Hydrogen-Powered Aviation’ report in 2024, we

—a group of industry leaders representing the

core elements of commercial hydrogen flight — set
out a clear vision: to ensure the UK maximises

the opportunity to lead globally in hydrogen-
powered aviation. Our goal was not just to outline

a technological pathway, but to advocate for the
structural changes across government and industry
required to deliver it.

I Andy Reynolds, Chair of HIA

Two years on, the landscape has evolved
significantly. Our industry has moved beyond early
enthusiasm around hydrogen aviation to a stronger,
evidence-based understanding of where to direct our
resources. Having tested a wide range of hydrogen
technology pathways, the solutions that are now
moving forward are those which have stood up to
rigorous testing and bring us closer to getting a
hydrogen-powered aircraft in the sky.

In the UK, we have secured a long-term funding
settlement for the Aerospace Technology Institute,

a clear signal of confidence in our industrial future.
We have seen the Civil Aviation Authority scale up

its capacity to develop the regulations necessary

for safe, hydrogen-ready operations. And, through
innovative projects at airports, we are starting to see
the practical, real-world conditions required to test
and refine these systems.

However, we should be clear about the challenges
ahead. As other nations move with speed to capture
the economic and strategic benefits of a transition

towards hydrogen, we cannot afford to be complacent.

We have identified practical hurdles - from the

need for abundant, low-carbon hydrogen supply
and the supporting infrastructure, to the maturity of
our regulatory frameworks. These factors leave an
uncertainty that can weaken long-term commitment
and investment in the hydrogen ecosystem.

The task before us is to convert early progress into
coordinated, national delivery.

HIA's recommendations in this report focus on the
three pillars essential to this next phase: enabling
a network of hydrogen pioneer airports, supporting
the aircraft technologies that will turn R&D into
commercial reality, and securing the low-carbon
hydrogen fuel needed to power our ambitions.

I am proud of the commitment shown by the
airframers, technology providers, engine makers,
airports, and airlines of this alliance. We are investing
in R&D, we are forming partnerships and we are
developing the technologies that will define the next
century of flight. But to fully seize this opportunity,

we require a matching level of commitment from
government - a clear, strategic policy framework that
treats aviation as a strategic opportunity for hydrogen.

The UK is well placed to lead, building on our history
of innovation and our deep engineering capability.
We have the ingredients for success; now, we need
coordinated action to build them into a thriving
industrial and commercial sector.

This report is our roadmap for that journey. I look
forward to working with government, our regulators,
and our partners across the aviation value chain

to ensure that we do not just talk about hydrogen-
powered flight, but that we build its future here in
the UK.
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INTRODUCTION

INTRODUCTION

Hydrogen in Aviation (HIA) was established in 2023
to ensure the UK maximises the opportunity to lead
globally in hydrogen-powered aviation, strengthening
our industrial competitiveness and delivering long-
term benefits across the country. Our members
represent the core components of the aviation and
aerospace ecosystems: airframers, technology
providers, engine makers, airports and airlines.

In 2024 we published Launching Hydrogen-Powered
Aviation, which set milestones towards commercial
hydrogen-powered flight in the UK, and called for
coordinated, structural change across government
to achieve them. Since then, the domestic and
international policy landscape has evolved
significantly.

In the UK, successive governments have reaffirmed
their commitment to British aerospace innovation
and more sustainable air travel, recognising the
opportunity to drive regional growth. As part of this
commitment, the Government has continued to
develop its approach to hydrogen-powered aviation,
now recognised as a viable pathway to achieve
zero-carbon emission flight and unlock economic
potential.

It is increasingly clear that safe, reliable hydrogen-
powered aviation in the UK is achievable, with
concrete technological and regulatory progress
already being achieved. Industry has made important
technological advances in recent years. For example,
easyJet and Rolls-Royce have operated a modified
engine on 100% hydrogen, successfully testing

a fully simulated flight cycle including take-off,
cruise, and landing. Airbus has demonstrated a
1.2MW hydrogen-propulsion system, and end-to-
end testing of an integrated fuel cell stack, electric
motors, gearboxes, inverters and heat exchangers.
Project Acorn, led by easyJet and Bristol Airport,
demonstrated the UK’s first airside hydrogen
refuelling and operational trial at a major UK airport.
Meanwhile, GKN Aerospace’s H2GEAR programme,
which Intelligent Energy supported, enabled the
maturation of technologies required for next-
generation hydrogen fuel cell aircraft.

In recognition of this progress and the future
achievability of hydrogen flight, in early 2026 the

UK Government committed up to £43 million for
green aviation projects, including hydrogen-powered
aviation technologies and the development of
hydrogen-ready regulations. Importantly, projects
supported include the first flight of an aircraft
powered by liquid hydrogen from a UK commercial
airport. Through this project, a series of regional
flights are planned to take off, beginning at Bristol
Airport. At the same time, the UK regulatory system
is supporting trials of hydrogen technologies and

is widely recognised as a leading model when
compared with other countries and regions. In
addition, despite the delayed Entry Into Service (EIS)
date of Airbus’ first hydrogen-powered aircraft, there
is still recognition for the role hydrogen-powered
aviation will play in Sustainable Aviation’s 2026
Decarbonisation Roadmap.

In parallel, the UK Government has set out ambitions
to create "homegrown” clean energy, including
developing a low-carbon hydrogen economy -

both of which will shape the wider ecosystem

for hydrogen-powered aviation. Aerospace and
hydrogen have both been identified as priority
sectors in the UK Industrial Strategy, with new
public finance institutions, such as Great British
Energy and the National Wealth Fund, established
to direct funding into these areas. Meanwhile, the
British Business Bank has been directed to support
businesses with the potential for growth in sectors
prioritised by the Industrial Strategy, like advanced
manufacturing and clean energy industries.

Together, these developments underline the UK’s
opportunity to strengthen its position as a global
aerospace and aviation leader, turn this position
into economic benefits such as jobs, growth,

and investment across the whole of the UK, and
decarbonise the sector. This is a finding which has
been reinforced by several important sources. The
Jet Zero Taskforce’s Hydrogen Task and Finish Group
found in its 2025 report that hydrogen-powered
aviation is both technically viable and necessary for
the UK to achieve global leadership in zero-carbon
emission flight. Its analysis assumed a range of

aircraft from 9-seaters to 100-seaters could be in
service between 2029 and 2040.* The Civil Aviation
Authority’s (CAA) Hydrogen Aviation Regulatory

Roadmap to 2050 describes a pathway for regulatory

readiness from safe early trials from 2026, through
to hydrogen used in routine operations from 2035
onwards. The Aerospace Technology Institute’s
(ATI) 2026 technology strategy notes that Net Zero

aviation will rely on technological innovation including

“revolutionary hydrogen-fuelled aircraft”.?

However, progress in developing hydrogen-powered
flight’s ecosystem has not matched the pace
envisioned in HIA's 2024 milestone report. The
aerospace sector is moving beyond early “hype” into
real project delivery of new and innovative hydrogen
technologies. This progress has helped to identify
where hydrogen shows the most promise, while
revealing the practical challenges. These challenges
have resulted in delayed timelines for hydrogen-
powered aviation technologies and wider hydrogen
market policy.

Broader economic pressures and geopolitical
factors, including energy security and fuel supply,
are also shaping the operating environment.
Together with delayed timelines, these factors

have created uncertainty that is affecting industry
confidence and investment which, if not addressed,
could jeopardise the UK’s ability to be at the frontier
of this innovative new technology and secure its
benefits for British industry.

Nevertheless, these challenges underscore
precisely why the UK should not wait to seize the
opportunity of hydrogen-powered aviation. It is
uniguely placed to do so, as a nation with excellent
domestic capabilities across the whole ecosystem,
including a proud history of aerospace excellence

in innovation, R&D, and advanced manufacturing.
Developing a hydrogen flight ecosystem will not only
help to protect aviation for future generations but
build critical national resilience while enabling future
sovereignty and export opportunities. Crucially,
these opportunities could be spread across the

UK - 88% of aerospace jobs are already located
outside of London and the South East (see HIA map
at page 29), meaning hydrogen-powered aviation
has the potential to build on an established regional
industrial base while ultimately creating new growth
opportunities through a nationwide network of
hydrogen-enabled airports.

I easyJet - delivery of the 100th A320neo aircraft

Two years on from our first report, this new report
allows HIA to take stock of what these developments
mean. It considers progress against each milestone,
how the UK compares with other countries and
regions, and where government and industry should
now focus resources for the greatest impact. The
report uses two complementary lenses. First, it
assesses progress against HIA's original milestones
using a Red-Amber-Green framework, providing

a clear view of where delivery is on track, where
progress is partial, and where further action is
required. Second, it draws this assessment together
around three core areas that are essential to the next
phase of delivery:

Airports: ensuring that airports across the UK, and
internationally, are prepared to adopt hydrogen.

Aircraft: delivering the aircraft needed for hydrogen-
powered flight, beginning at small-scale before
building into larger, commercial hydrogen-powered
aircraft.

Hydrogen fuel: securing ample low-carbon hydrogen
to deliver the transition to hydrogen-powered flight.

In doing so, this report updates and reaffirms
our vision for how hydrogen can contribute to
decarbonising aviation and securing the future of
the industry in the UK.
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Enabling environment

The foundations for hydrogen-powered flight are
stronger than they were two years ago, particularly
where government, industry and regulators

have established clear work programmes, built
institutional capability, and developed the evidence
base for future decisions.

Progress has been strongest in four areas which,
combined, are enabling continued confidence that
the UK can remain at the forefront of hydrogen-
powered aviation, provided early progress is
converted into coordinated delivery:

= The long-term funding settlement for the
Aerospace Technology Institute (ATI), which
provides a stronger basis for investment in next-
generation aerospace technologies.

= Increased Civil Aviation Authority (CAA) capacity
and regulatory activity, including work to develop
hydrogen-ready regulations and standards.

= A clearer understanding of aviation’s future
hydrogen demand, giving government and industry
a stronger basis for planning future supply.

= The first steps towards a network of hydrogen
pioneer airports that can test hydrogen
operations, infrastructure requirements and
regulatory approaches in real-world conditions.

Progress has been slower in several strategic areas
but remains on a credible trajectory. Importantly,
industry, government and the regulator are engaged,
and there is a shared understanding of what needs
to happen next. These areas include:

= Further development and maturity of hydrogen-
ready regulations and standards.

= Airport preparations for a transition to hydrogen.

= Abundant and cost-effective supply of the
clean energy required to generate sufficient
low-carbon hydrogen.

= Developing hydrogen-specific skills across
sectors.

More progress is needed on overcoming early
market barriers and providing clearer demand
signals. In particular:

» The supply of liquid hydrogen needed for early
R&D and testing.

« A commitment to consider how to fund the
transition to hydrogen for airports and airlines.

« A dedicated programme focused on the hydrogen
skills that will be needed for future jobs.

HIA has compared actions taken by other nations
to support the development of hydrogen-powered
flight. Our analysis shows the UK’s strengths as:

« Its aerospace industrial base and legacy.

= Innovative companies developing
hydrogen-powered aircraft technologies.

» Several engaged airports and airlines.
= An agile regulator.

» Targeted government support for hydrogen-
powered aviation R&D.

However, other countries and regions are moving
faster on issues such as:

» Early hydrogen infrastructure development at
airports.

« Energy resources and low-carbon hydrogen
supply potential.

» Decarbonisation and regulatory frameworks that
will encourage readiness and adoption.

Rolls-Royce and easyJet - testing of a hydrogen-powered engine
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Recommendations Aircraft Industry progress
The next three years will determine whether early Government should strengthen the ATI’s role The UK has made important progress since HIA published Launching Hydrogen-Powered Aviation in 2024, with
progress can be turned into an investible pathway to in hydrogen aviation by developing clear significant milestones in industry, including from HIA members:

commercial hydrogen-powered flight and, ultimately,

whether the UK capitalises on its early mover TRL6 and ensuring hydrogen-powered aviation
advantage. While most of the detailed milestones remains a priority within the UK’s aerospace R&D

in HIA’s 2024 report still stand, expectations and portfolio. Technologies for both small regional AIRBUS
priorities have shifted.

mechanisms to support technologies beyond

) ) , flights and larger, commercial aircraft should be Airbus has already broken ground on its ZEROe Development Centre, a new hydrogen testing facility, which
HIA's recommendations in this report therefore focus developed concurrently. . , o . » :
on the actions we see as most urgent and essential will anchor the company’s hydrogen fuel systems testing in the South West with the ambition to share this
for delivery, which fit into three core areas: Industry, UKRI, ATI, universities, and government capability with other industry partners in the region. See page 22 for further details.
. ' . . should work together to protect the UK’s
1. Enabling hydrogen pioneer airports sovereign fundamental research capability in 3
2. Supporting the aircraft technologies needed for aerospace technologies relevant to hydrogen- Bristol > Airport
commercial hydrogen-powered flight RIBEEE gt The CHOSAN consortium, which includes Bristol Airport, will demonstrate liquid hydrogen as a viable fuel for
3. Securing hydrogen fuel. the next generation of commercial aviation through a series of regional flights in an aircraft powered by liquid
Hydrogen fuel hydrogen. See page 19 for further details.
Our full recommendations are set out from page 28.
Realising the opportunity of hydrogen-powered Government should identify aviation as a
aviation will require coordinated action from Stfateglc use case for hydrogen when deVe/Oplng « GKN AEROSPACE
multiple stakeholder groups. At this stage of policies around hydrogen production, transport, . . .
market development many of the critical barriers to and storage, recognising both direct hydrogen- GKN Aerospace has marked the successful completion of the H2GEAR programme, a project which has
deployment are systemic, rather than technical. As a powered flight and hydrogen-derived SAF. advanced the understanding of hydrogen fuel cell aircraft technologies and delivered key building blocks for

result, the recommendations in this new report are the future of hydrogen-electric flight. See page 14 for further details.

targeted primarily at the UK Government, which can
provide the long-term strategic direction needed to
align stakeholders around a common goal, create
the right conditions for investment, and enable
commercialisation at scale.

Government should develop an aviation
hydrogen supply plan, setting out how early
flight trials, pioneer airport operations, regional e% Intelligent Energy"
route networks and longer-term commercial
deployment will access sufficient and affordable
low-carbon hydrogen.

Hydrogen fuel cell manufacturer Intelligent Energy recently announced that it is advancing the HEIGHTS
programme, a UK Government-backed initiative to develop a hydrogen fuel cell system for sub-regional and

regional aircraft. See page 12 for further details.
To this end, our overarching recommendation

is that government should establish a National
Hydrogen Flight Programme. This would bring
together relevant departments including the
Department for Transport (DfT), the Department
for Energy Security and Net Zero (DESNZ), the
Department for Business, Innovation, Science
and Trade (BIST), and HM Treasury (HMT) with
the ATI, the CAA and UK Research and Innovation
(UKRI) to partner with industry, regional
stakeholders, local government, and academic
and technical institutions.

easyJet

Rolls-Royce and easyJet have completed a four-year hydrogen gas turbine demonstration programme,
successfully testing a Rolls-Royce Pearl 15 engine on 100% hydrogen. See page 13 for further details.

Other key developments include:

Exeter Airport hosted a hydrogen-powered live commercial aircraft turnaround in April 2025, supported by
the CAA’s Hydrogen Challenge.

ZeroAvia and Safran announced a collaboration on hydrogen-electric propulsion technologies for aviation,

Airports aiming to accelerate the maturation of fuel cell technologies.

Government should provide targeted early
support for hydrogen pioneer airports and

initial routes, including infrastructure funding,
regulatory learning, operational trials, skills
development and, where necessary, time-limited
route support.

I Intelligent Energy - testing of IE-FLIGHT
hydrogen fuel cell system
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HIA's first report, Launching Hydrogen-Powered
Aviation®, set out delivery milestones needed to
enable hydrogen-powered aviation in the UK. This
section assesses progress of those milestones since
2024, using a Red-Amber-Green (RAG) framework
based on evidence of delivery against the original
intent and target date.

Red - minimal or no substantive progress

No activity towards milestone outputs, or only
preparatory or informal activity with no clear outputs,
approvals, or decisions. Moving to amber or green
would require a step change in effort relative to

the current trajectory. Milestones rated as red
indicate no demonstrable progress, rather than
simply delayed timelines.

All core expected outputs have been delivered, or

any remaining actions are minor and non-critical. 1
Activity has moved from planning to delivery and

required decisions or approvals are in place. To be

rated as green, milestones do not require 100%

delivery but must evidence that they are well on the

way to completion.

Amber - partial progress, milestone not yet met

Some outputs have been delivered, and the trajectory
is positive, but one or more substantial elements
remain incomplete and/or activity is still at the
planning stage. Progress depends on unresolved
issues, unconfirmed resourcing, or external decisions.
For milestones rated as amber, delivery is plausible
but not yet certain.

Summary table: Red-Amber-Green rating of 2024 milestones

1. Hydrogen-ready technology, research and development

Timeline Milestone RAG Rating
Scale technologies through increasing the level of public funding for Amber
Short-term (2024-2026) R&D beyond Technology Readiness Level 6
Supply of liquid hydrogen needed to support R&D and testing Red
Medium-term (2027-2030) Long-term ATI funding settlement of at least ten years

2. Hydrogen-ready CAA

Timeline Milestone RAG Rating
Short-term (2024-2026) Additiorlal CAA funding and capacity to enable hydrogen-ready

regulations and standards to be developed
Medium-term (2027-2030) Maturity of regulations and standards Amber

3. Hydrogen-ready airports

price competitiveness of hydrogen-powered aircraft

Timeline Milestone RAG Rating
Hydrogen pioneer airports established Amber
Airport engagement with stakeholders to begin planning for future
hydrogen supply and the necessary storage, distribution and refuelling Amber
Short-term (2024-2026) infrastructure
Airports to deliver hydrogen-ready plans Amber
Accelerate private sector investment in hydrogen infrastructure Red
developments at airports
Research to understand the ‘tipping point’ for hydrogen supply to Amber
Medium-term (2027-2030) | airports
Initial ‘starter’ network of hydrogen-ready airports to be developed Amber
Long-term
(2031_2050 onwards) Full network of hydrogen-ready airports to be in place Red
4. Transition fund and incentives
Timeline Milestone RAG Rating
Hydrogen transition fund for airlines and airports Red
Medium-term (2027-2030) | |ycentives and support for airlines to enable re-fleeting and improve Red

5. Delivering aviation’s hydrogen requirements

(2031-2050 onwards)

production and liquefaction

Timeline Milestone RAG Rating
Aviation hydrogen demand estimates to be identified and shared with
government and other stakeholders
Implement changes to reduce electricity network and grid connection

Short-term (2024-2026) N Amber
costs to accelerate green hydrogen projects
Reforms to government funding mechanisms for hydrogen production Amber
via Hydrogen Allocation Rounds (HAR)
Government targets for renewables, CCUS, nuclear and hydrogen Amber
beyond 2030

Medium-term (2027-2030)
Hydrogen industry ‘2035-2050’ taskforce formed to provide line of Red
sight on potential hydrogen production pipeline

Long-term Enable supply of renewable electricity available for hydrogen Amber

6. Hydrogen-ready skillsforce

Timeline Milestone RAG Rating
Additional funding rounds of the Future Flight Challenge or a similar
. . . . Amber
undertaking, that focuses specifically on developing hydrogen skills
Short-term (2024-2026) Industry to develop future workforce plans and to work with academia Amber
to build out new curriculums
Government to create a National Hydrogen Academy by 2025 Red

11
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1. Hydrogen-ready technology, research and development

Enable the transition from research to development, and ultimately industrialisation, of world-leading hydrogen

propulsion and aircraft technologies in the UK.

Timeline Milestone RAG Rating
Scale technologies through increasing the level of public funding for Amber
Short-term (2024-2026) R&D beyond Technology Readiness Level 6
Supply of liquid hydrogen needed to support R&D and testing Red
Medium-term (2027-2030) Long-term ATI funding settlement of at least ten years Green

Scale technologies through increasing the level
of public funding for R&D beyond Technology
Readiness Level 6

There has been some progress towards this
recommendation, which was aimed at resolving a
specific gap in the aerospace innovation pathway:

the point at which technologies move beyond early-
stage R&D but are still too capital-intensive, long-term
or uncertain to attract sufficient private investment
alone. The National Wealth Fund and British Business
Bank now have a remit that can support technologies
beyond TRL6 and the Government has recently
announced £100 million in funding through the
Aerospace Supply Chain Fund to support suppliers to
scale up their operations to meet demand. While this
provides a strong base, the UK still lacks a sufficiently
clear pathway for supporting technology development
through the later stages of testing and supply-

chain readiness. The ATI's 2026 Engineering Growth
Strategy reinforces this finding, citing the need to
support technologies as they move from research into
development, demonstration and industrialisation.®

CASE STUDY: INTELLIGENT ENERGY’S
HEIGHTS PROGRAMME

Throughout 2026, Intelligent Energy (IE) will lead
the HEIGHTS programme — a UK Government-backed
initiative focused on developing a 300kW modular
hydrogen fuel cell system for eVTOL, sub-regional
and regional aircraft. Designed for scalability, the
system will support a wide range of next-generation
platforms, enabling zero-emission flight without
compromising performance, range or payload.

HEIGHTS builds on the foundations established
through the earlier ATI-funded H2GEAR programme.
As part of this, Intelligent Energy is now leading the

development of the complete aerospace fuel cell
system, including the balance-of-plant surrounding
the core fuel cell stack. This involves delivering fully
integrated power modules optimised for aircraft
environments, carefully addressing aerodynamic
drag, packaging constraints, thermal management,
and seamless integration with the wider propulsion
and energy systems.

Supporting this work, IE’s new test facility in
Chelveston, Northamptonshire - scheduled to open
in 2026 - will enable full-power system testing for
aerospace fuel cell platforms. This capability will
play a vital role in supporting certification pathways
and accelerating route to market.

Together, these developments represent a significant
step towards the commercial deployment of zero-
emission aircraft.

Intelligent Energy — IE-FLIGHT hydrogen
fuel cell stack module

CASE STUDY: ROLLS-ROYCE AND EASYJET IN
WORLD-FIRST HYDROGEN ENGINE TEST

easyJet and Rolls-Royce have successfully tested

a Rolls-Royce Pearl 15 engine on 100% hydrogen.

This industry-first achievement has proven that a jet
engine can run on gaseous hydrogen under demanding
conditions and has provided valuable insights that will
shape the delivery of future hydrogen-powered aircraft.
The trial has reached TRL4 and components will be
tested to TRL6.

The significant milestone is the result of a four-year
programme between Rolls-Royce and easyJet to
explore hydrogen as a potential aviation fuel and
generate engineering insight for future development.
The testing programme demonstrated that a modern jet
engine can safely operate on gaseous hydrogen across

a fully simulated flight cycle, including start-up, take-
off, cruise and landing.

The programme has delivered valuable insights into
hydrogen combustion, fuel systems and engine
integration, supporting the potential for future
hydrogen-powered aircraft that will significantly reduce
carbon emissions across European and UK aviation and
complement the use of Sustainable Aviation Fuel.

The next stage of development involves the ongoing
testing of components and sub-systems for a cryogenic
fuel system. The ambition is to de-risk each of the
crucial elements required for airframe integration

and flight test. Beyond this, the level of development
and investment required necessitates a clear route to
market for the technology and sufficient scale to deliver
a return on that investment.
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Supply of liquid hydrogen needed to support
R&D and testing

Liquid hydrogen supply remains one of the most visible
delivery gaps. The UK has not yet secured the domestic
liquid hydrogen supply and test infrastructure needed
to support hydrogen aircraft development at pace, and
additional resources are likely to be required.”

Useful groundwork has been undertaken through the
ATI's Hydrogen Capability Network (HCN) to understand
the hydrogen test infrastructure landscape. However,
the HCN is no longer operating as a standalone vehicle
to coordinate these efforts, which could leave a gap in
terms of driving forward the broader work needed on
supply and test infrastructure.®

CASE STUDY: GKN AEROSPACE’S H2GEAR
PROGRAMME

GKN Aerospace is advancing UK-backed hydrogen-
electric propulsion programmes, including the £54
million H2GEAR programme, delivered with partners
including fellow Hydrogen in Aviation member
Intelligent Energy. H2GEAR established world-
leading capability in cryogenic engineering and
hydrogen systems integration, technologies which
GKN Aerospace is now maturing through flagship
follow-on programmes H2FlyGHT and ICEFLIGHT.
Together, these initiatives are accelerating the
development of multi-megawatt-class hydrogen-
electric propulsion systems, incorporating advanced
cryogenic power distribution and management
technologies capable of transforming the future

of sustainable aviation.

Long-term ATI funding settlement of at least
ten years

HIA believes the long-term settlement for the ATl is
one of the strongest actions taken over the last two
years to advance hydrogen-powered flight in the UK.

The Government’s 2025 Modern Industrial Strategy
provides a £2.3 billion ten-year funding settlement
for the ATI programme. It extends support to 2035,°
meeting the ariginal recommendation and providing
a stronger basis for industry investment in next-
generation aerospace technologies, including
hydrogen-powered flight.

The ATI's latest strategy reinforces the significance

of this settlement by stating that the programme will
have invested £8 billion of joint government-industry
funding by 2035. It also makes clear, however, that
additional investment into the sector will be needed,
which supports HIA’'s view that the ten-year settlement
will likely require supplementing as we get closer to a
programme launch.

It is important to recognise the complexity and high
costs of developing a new airframe due to the number
of organisations involved, as well as certification and
testing requirements. Further funding will therefore be
required to ensure that the ATl settlement can support
existing commitments as well as the scale of future
technology development needed.

2. Hydrogen-ready CAA

A well-funded and well-resourced regulator, with the capacity to lead on certification, standard-setting, and new

regulation.
Timeline Milestone RAG Rating
Short-term (2024-2026) Additiorial CAA funding and capacity to enable hydrogen-ready
regulations and standards to be developed
Medium-term (2027-2030) Maturity of regulations and standards Amber

Additional CAA funding and capacity to enable
hydrogen-ready regulations and standards to
be developed

The CAA has significantly scaled up its capacity

to deal with hydrogen-specific issues. There is
now a substantial, dedicated hydrogen team, with
expertise across fire safety, hazards, and other
technical subjects. However, long-term planning
and recruitment in the hydrogen team remains
challenging and more could be done to align with
industry timelines on R&D projects, which typically
run for five years or more.

A more stable, multi-year funding model, similar to
the ATI funding settlement, would provide a stronger
foundation for the development of hydrogen-
powered aviation. We would encourage the
Government and CAA to consider the creation of an
innovative funding mechanism for the maturation of
regulations of future industries that present a strong
economic opportunity, so that the UK is well-placed
to seize this opportunity.

The Jet Zero Taskforce Hydrogen Task and Finish
Group also recommended additional funding for
the CAA to support the development of means of
compliance for hydrogen and other zero-carbon
emission technologies.”

Maturity of regulations and standards

There has been good progress on hydrogen-ready
regulations and standards.

The Alliance for Zero Emission Aviation’s (AZEA) 2026
Roadmap for the deployment of hybrid, electric and
hydrogen flights in Europe cites the CAA’s Hydrogen
Challenge sandbox as a model which should be
replicated in other countries. In January 2026, the UK

Government announced up to £43 million for green
aviation projects, stating that this funding would
support the CAA to develop the regulations required
for the widespread use of hydrogen fuel.? However,
significant further progress is still required, as
requested in the Jet Zero Taskforce Hydrogen Task
and Finish Group 2025 report recommendations,
and AZEA’s 2026 Roadmap. The CAA also notes, in
its 2026 hydrogen aviation roadmap, that “sustained
investment and programme continuity” are “critical
to maintaining momentum and translating early
activity into enduring capability”.*°

HIA welcomes the CAA’s collaboration with
international regulators to align on hydrogen
standards and regulations. Formalising these
discussions with government support, including

by raising hydrogen-powered aviation in high-level
discussions with international partners, would help
this work progress at pace.

The UK can also learn from how EASA works with
Clean Aviation, the EU’s equivalent to the ATI.
Engaging the CAA, as well as others in industry,
in ATl projects would ensure regulatory, safety,
infrastructure and operational requirements are
built in from the outset, helping hydrogen aviation
projects move more quickly from technology
demonstration to real-world deployment.

15
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CASE STUDY: PROJECT ACORN - FIRST
AIRSIDE HYDROGEN REFUELLING

Project Acorn, led by easyJet and Bristol Airport,
demonstrated the UK’s first airside hydrogen
refuelling and operational trial at a major UK airport
in 2024. It showcased the practical application of
hydrogen for aviation in an operational environment.

The project concluded in 2024 and brought together
industry, academia, airports and the CAA to test

3. Hydrogen-ready airports

the safe airside use of hydrogen in a live airport
environment at Bristol Airport. The trial successfully
demonstrated airside hydrogen refuelling of ground
support equipment, with no safety incidents,

and provided data and experience to support the
development of a future regulatory framewaork for
hydrogen use in aviation. It also enabled the CAA

to build practical experience of hydrogen as both

a collaborator and regulator, showing the value of
involving regulators from the outset rather than only
at the point of approval.

A well-developed network of hydrogen-ready airports both in the UK and overseas.

Timeline Milestone RAG Rating

Hydrogen pioneer airports established Amber

Airport engagement with stakeholders to begin planning for future

hydrogen supply and the necessary storage, distribution and refuelling Amber
Short-term (2024-2026) infrastructure

Airports to deliver hydrogen-ready plans Amber

Accelerate private sector investment in hydrogen infrastructure Red

developments at airports

Research to understand the ‘tipping point’ for hydrogen supply to Amber
Medium-term (2027-2030) airports

Initial ‘starter’ network of hydrogen-ready airports to be developed Amber
Long-term . .

Full net kofh - tst | R
(2031-2050 onwards) ull network of hydrogen-ready airports to be in place ed

Airport engagement with stakeholders to begin
planning for future hydrogen supply and the
necessary storage, distribution and refuelling
infrastructure

The Government has confirmed over £500 million for
the UK’s first regional hydrogen transport and storage
network. However, initial timelines have been delayed,
with funding rounds expected to open in 2024, but not
yet announced at the time of writing.*

Some UK airports have begun engaging with
regional hydrogen clusters to consider future supply

opportunities, but this is being done on an individual
basis rather than through any nationwide forum

or initiative. AZEA’s 2026 Roadmap identifies the
importance of this engagement, stating that airports
and operators should regularly provide energy
suppliers with updated information on their current
and projected electricity and hydrogen demand,

and that close cooperation between airports and
energy stakeholders will be particularly important for
hydrogen distribution.*®

Airports to deliver hydrogen-ready plans

Progress has been made in helping airports
understand what hydrogen readiness should mean
in practice. Connected Places Catapult’s Zero
Emissions Airports 2040 report, funded by the DfT,
provides a draft methodology to support airports in
planning for the introduction of hydrogen-powered
flights and to inform airport master planning.*
AZEA's 2026 Roadmap also recognises airport
readiness as a critical issue and recommends that
airports should start considering the impact of new
propulsion technologies through their master plans.

However, HIA’'s recommendation that the Government

updates airport master plan guidance to require
consideration of future hydrogen needs has not

yet been delivered. This relatively straightforward
policy change would have a significant impact by
embedding hydrogen readiness into airport planning
processes, especially in those airports most likely
to benefit from hydrogen-powered aviation. Without
this, hydrogen readiness risks remaining an optional
innovation activity rather than a core part of long-
term airport planning.

Project Acorn — hydrogen refuelling trial at Bristol Airport

Accelerate private sector investment in
hydrogen infrastructure developments at
airports

The Jet Zero Taskforce Hydrogen Task and

Finish Group 2025 report identified the airport
investment case as a key concern, noting that UK
airports experienced difficulty in making the case
for investment without the launch of an aircraft
programme providing a clear demand signal.*®
While there has been progress in understanding
what investment may be needed and where, there
is not yet evidence of measures to accelerate
private investment at the required scale.

Research to understand the ‘tipping point’ for
hydrogen supply to airports

HIA's first report called for a public-private jointly
funded project to understand the point at which

road or tanker deliveries of hydrogen to individual
airports become unsustainable and a piped supply is
required. HIA internal research suggests this tipping
point would occur at select airports around 2055, but
further studies and an independent assessment are
still required.
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Hydrogen pioneer airports established

Initial ‘starter’ network of hydrogen-ready
airports to be developed

Full network of hydrogen-ready airports to be
in place

HIA's milestone report called for the development of a
network of airports in 3 stages:

= In the short-term, hydrogen pioneer airports
to be identified to serve as a testing ground
for standards, procedures, processes, and
regulations.

« In the medium-term, an initial ‘starter’ network
of around 5 airports in the UK to be developed
in order to establish the first regional turboprop
flights.

» In the long-term, a full international network of
hydrogen-ready airports.

In practice, the first two steps are likely to be closely
linked, and there has been some progress towards
both. A number of important individual projects
demonstrate an emerging testing ground for
standards, procedures, processes, and regulations.
Building on Project Acorn, Exeter Airport hosted

a hydrogen-powered live commercial aircraft
turnaround in April 2025, supported by the CAA’s
Hydrogen Challenge, further demonstrating the value
of using real airport operations to test how hydrogen
technologies, infrastructure and procedures can be
introduced safely. %7

The continuation of the CAA’s Hydrogen Challenge,
and the Government’s £43 million green aviation
funding package provide further enabling support.
As part of this package, in July 2026, the DfT
announced £7.3 million to “help 8 innovative projects
develop and test infrastructure that lets green flights
take off from UK airports”. This includes a number of
hydrogen projects which will help build the evidence
base for future flights.

» A project led by the CHOSAN consortium will
see the first flight of an aircraft powered by
liquid hydrogen from a UK commercial airport.
The project will deliver a series of point-to-
point hydrogen flights on regional routes of up
to 500km, in partnership with Bristol Airport
(further information below).

« A study to develop a practical and evidence-
based pathway for how Bristol Airport could
introduce liquid hydrogen infrastructure to
support future operations.

« HYPRIME, a project with Bristol Airport and
Birmingham airport to develop, build and
demonstrate a hydrogen refuelling vehicle to
support hydrogen-powered aircraft.

Collectively, these projects are helping to establish
the operational evidence, infrastructure experience
and regulatory learning needed for hydrogen pioneer
airports. By building the evidence base for future
hydrogen flights, the outcome of this programme will
be an important first step towards an established
hydrogen-powered aviation sector in the UK.

I Bristol Airport - easyJet A320neo aircraft taking off from Bristol Airport

Alongside these demonstration and infrastructure
projects, HIA has worked to bring together an

initial group of five UK airports - Bristol Airport,
Birmingham Airport, East Midlands Airport, Gatwick
Airport and Glasgow Airport - that could be among
the first to host hydrogen-powered flights. This
group aims to address concerns about the lack of
progress on hydrogen operational procedures, which
the Jet Zero Taskforce Hydrogen Task and Finish
Group 2025 report identified as a key potential
barrier to achieving the operational target for the first
hydrogen flights. AZEA's 2026 Roadmap similarly
pointed to the need for public funding to support

a network of centres of excellence and regulatory
sandboxes to help industry commercialise innovative
products. Although at an early stage, this initiative
represents a tangible step towards the medium-term
objective of establishing a starter network of airports
capable of supporting the first hydrogen-powered
regional flights.

However, despite this encouraging progress, these
activities do not yet amount to the funded starter
network of hydrogen-ready UK airports and routes
envisaged by HIA.*® The Jet Zero Taskforce Hydrogen
Task and Finish Group has concluded similarly that
operators and government will need to work closely
together to identify initial routes, with subsidy likely
to be required.*®

CASE STUDY: CRYOGENIC HYDROGEN
OPTIMISED SYSTEMS FOR AVIATION (CHOSAN)

The CHOSAN consortium, which includes Bristol
Airport, will demonstrate liquid hydrogen as a viable
fuel for the next generation of commercial aviation.

The project will deliver a series of regional flights

in an aircraft powered by liquid hydrogen, with the
inaugural flight taking off from Bristol Airport. This
will be the first hydrogen flight from a UK commercial
airport.

The project will develop the operational experience
and regulatory framework needed to support liquid
hydrogen flight at UK airports, with support from
the CAA.

Funded by the DfT and supported by Innovate UK,
the project is part of the Zero Emissions Flight
Demonstrator. The CHOSAN consortium brings
together UK-based engineering companies,
Badgerworks, Unitrove and Weslake.

Significant action is also still required to meet the
long-term ambition of a full international network

of hydrogen-ready airports. Airbus’ Hydrogen Hubs
at Airports programme has expanded significantly
and now includes more than 20 airport partners
globally, demonstrating growing international
engagement and interest in hydrogen aviation.?°
However, participation in the programme does

not in itself constitute an operational hydrogen-
ready airport network. Achieving that ambition will
require continued progress on the earlier stages,
including demonstrations, regulatory development,
supporting infrastructure, and the establishment of
initial hydrogen-enabled routes. A study by Rolls-
Royce, easyJet, Heathrow and the University College
London Air Transportation Systems Lab found

that targeted infrastructure at a small number of
hydrogen-equipped hub airports across continental
Europe and the UK would achieve 80% of the
emissions reductions of having hydrogen available
at all airports in the case of narrowbody hydrogen
aircraft. This finding helps to illustrate that progress
at a relatively small number of airports would have a
significant impact and indicates a potential pathway
to early adoption.
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4. Transition fund and incentives

The support and incentives needed to get the sector over the hurdle of transition costs and investment in new

infrastructure.
Timeline Milestone RAG Rating
Hydrogen transition fund for airlines and airports Red
Medium-term (2027-2030) | |ycentives and support for airlines to enable re-fleeting and improve Red
price competitiveness of hydrogen-powered aircraft

Hydrogen transition fund for airlines and
airports, to support the need for early upfront
investment before full commercialisation

The Jet Zero Taskforce Hydrogen Task and Finish
Group has identified airport infrastructure and the
airport business case as key barriers to achieving
initial hydrogen operations, recommending targeted
investment and bridge funding.?* AZEA's 2026
Roadmap makes a similar point at European level,
recommending public and private sector risk-sharing
to provide support for the deployment of hybrid,
electric and hydrogen flights, as well as incentives
to attract private investment and accelerate project
development.2?

Airport funding and financing remain a major
‘chicken and egg’ challenge. Without a mechanism
to overcome early-stage uncertainty and risk,
commercial models are unlikely to develop at the
pace required.

Incentives and support for airlines to enable
re-fleeting and improve price competitiveness
of hydrogen-powered aircraft

The Jet Zero Taskforce Hydrogen Task and Finish
Group has reinforced the importance of HIA’s
recommendation that government provide policy
support to improve the price competitiveness of
hydrogen-powered aircraft.

The Jet Zero Taskforce Hydrogen Task and Finish
Group concluded that there is a fundamental
transition risk which remains unaddressed linked
to fleet timing, and that targeted incentives, such
as subsidies or lease guarantees, may be needed
to make early hydrogen aircraft affordable for
operators who would otherwise face higher upfront
costs.2® AZEA's 2026 Roadmap similarly underlines

that airlines, operators and leasing companies are
central to the transition, but must be supported by
viable business models, risk-sharing, and specific

incentives.?

Currently, there are no targeted incentives to support
airline re-fleeting for hydrogen-powered aircraft or
improve the price competitiveness of hydrogen-
powered operations. While it may still be early to
expect fully designed funding mechanisms, a clear
signal that government is actively considering these
options would be valuable to industry. Without

such support, there is a risk that hydrogen aircraft
development, airport infrastructure planning and
airline fleet planning become misaligned, slowing the
delivery of commercial hydrogen-powered flight in
the UK.

I Bristol Airport — easyJet aircraft at Bristol Airport

5. Delivering aviation’s hydrogen requirements

Ensuring that aviation demand is properly considered as the UK develops a domestic supply of low-carbon hydrogen.

Timeline Milestone RAG Rating
Aviation hydrogen demand estimates to be identified and shared with Green
government and other stakeholders
Impl tch t lectricit t k i ti

Short-term (2024-2026) mplement changes to reduce electrici yne work and grid connection Amber
costs to accelerate green hydrogen projects
Reforms to government funding mechanisms for hydrogen production Amber
via Hydrogen Allocation Rounds (HAR)

Government targets for renewables, CCUS, nuclear and hydrogen Amber
beyond 2030

Medium-term (2027-2030)

Hydrogen industry ‘2035-2050’ taskforce formed to provide line of Red
sight on potential hydrogen production pipeline

Long-term (2031-2050 Enable supply of renewable electricity available for hydrogen Amber

onwards) production and liquefaction

Aviation hydrogen demand estimates to be
identified and shared with government and
other stakeholders

The Jet Zero Taskforce Hydrogen Task and Finish
Group 2025 report projects both direct and indirect
hydrogen demand up to 2070.25 AZEA's 2026
Roadmap also estimates the electricity required for
hydrogen production for intra-EU operations in 2050.2¢
Demand estimates now exist and have been shared
through major policy and industry-facing workstreams,
although the Government must ensure that these
projections are fully reflected in future hydrogen
production, electricity, and network planning.

Implement changes to reduce electricity
network and grid connection costs to
accelerate green hydrogen projects

HIA's 2024 report highlighted how one of the
largest cost-drivers for low-carbon hydrogen
production is electricity, based on large amounts
of power consumption and high grid connection
and transmission charges. It suggested several
mitigating measures to reduce costs for low-
carbon hydrogen producers. While these specific
measures have not been implemented, since HIA’'s
2024 report, NESO and Ofgem have acted to speed-
up grid connections.?” 2822 Though the ultimate
impact on hydrogen production is yet to be seen,

these changes are important enabling measures,
particularly for green hydrogen projects which
depend on timely access to electricity networks.

Reforms to government funding mechanisms
for hydrogen production via Hydrogen
Allocation Rounds (HAR)

HIA’'s 2024 report called for ‘Risk-taking
intermediaries’ (RTls) to be classified as a qualifying
offtaker with the HAR programme. This would
introduce more flexibility into the market, enabling
hydrogen aviation projects more options to access
low-carbon hydrogen (as currently, qualifying
offtakers of hydrogen produced via the HAR
programme are required to sign-up to long-term
purchase contracts). This recommendation has not
been taken forward by the Government, although
future allocation rounds may provide an opportunity
for this to be implemented.

Government targets for renewables, CCUS,
nuclear and hydrogen beyond 2030

The Clean Power 2030 Action Plan provides greater
clarity on the pathway to a clean power system by
2030, with hydrogen and gas CCUS identified as
part of the wider flexibility mix.° The subsequently
published Clean Energy Industries Sector Plan

goes further, setting out a broader deployment and
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investment pathway to 2035. This gives investors
and developers greater visibility than existed at
the time of HIA's 2024 report. However, hydrogen
policy remains uncertain beyond 2030, with no
firm production targets after that point and the
expected update to the UK Hydrogen Strategy still
unpublished.

Hydrogen industry ‘2035-2050 Taskforce’
formed to provide line of sight on potential
hydrogen production pipeline

The '2035-2050 Taskforce’ proposed in HIA's 2024
report has not been created. The purpose of this
taskforce would be to bring together trade bodies
across hydrogen, CCUS and nuclear to assess likely
future hydrogen production levels and provide
analysis to government. There are relevant forums
and taskforces in adjacent areas, and government

6. Hydrogen-ready skillsforce

Building the hydrogen skills needed to support the transition.

has continued to develop hydrogen policy through
the Hydrogen Delivery Council. However, these
groups are currently taking a near-term approach to
help grow the sector, rather than considering longer-
term needs and priorities.

Enable supply of renewable electricity available
for hydrogen production and liquefaction

The Clean Power 2030 Action Plan set out plans to
substantially increase development of offshore wind,
onshore wind and solar, with renewables and nuclear
described as “the backbone of a clean electricity
system by 2030”.3! The same plan recognises low-
carbon hydrogen as part of the wider clean power
system but does not provide detail on which end-use
sectors are expected to create the largest demand
for hydrogen.

Timeline Milestone RAG Rating
Additional funding rounds of the Future Flight Challenge or a similar
. e . . Amber
undertaking, that focuses specifically on developing hydrogen skills
Short-term (2024-2026) Industry to develop future workforce plans and to work with academia Amber
to build out new curriculums
Government to create a National Hydrogen Academy by 2025 Red

Additional funding rounds of the Future
Flight Challenge or a similar undertaking,
that focuses specifically on developing
hydrogen skills

Innovate UK previously ran a dedicated aviation
skills competition under the Future Flight Challenge,
including support for closing skills gaps in areas
such as hydrogen fuel management. Since then,
government support has continued for zero-carbon
emission aviation and hydrogen-related activity, but
there has not been another dedicated hydrogen-
skills competition for aviation.3233

Instead, progress has come through adjacent
initiatives. These include the Hydrogen Skills
Alliance’s strategic plan and Hydrogen Skills
Framework, alongside government support for

work on hydrogen and carbon capture curriculum
development.®4%° The skills challenge is now better
understood and relevant workstreams are underway.
However, HIA’'s milestone report called for a
dedicated funding round, or equivalent mechanism,
to support industry-led projects with academia

and training providers.

CASE STUDY: AIRBUS ZEROE DEVELOPMENT
CENTRE IN FILTON

Construction for the Airbus UK ZEROe Development
Centre (ZeDC) is underway at the company’s site in
Filton, outside Bristol. This brand-new facility will
provide on-site capability for research, testing and
validation, including: Integrated Liquid Hydrogen Fuel
Systems, Cryogenic Structural Testing, Industrial Proof
of Concept, and Sustainable Aviation Fuel.

The ZeDC will serve as a strategic piece of UK test
infrastructure and as a collaborative workspace for
the hydrogen ecosystem to test new technologies

and train new talent in cryogenics. The facility will be
made available for Airbus hydrogen research projects,
but also for third-party innovators seeking to test their
own components and systems.

In the near term, the ZeDC will be home to Airbus’
end-to-end fuel systems research activities and will
host projects like ‘Liquid Hydrogen for More Electric
aviation’ (LHyME), co-funded by the Aerospace
Technology Institute (ATI), which aims to mature

the technology readiness of hydrogen fuel system
components and fuel cell system integration.

In the coming years, the ZeDC will also be made
available for hydrogen fuel system testing needs
relating to Airbus and MTU Aero Engines intention to
establish a joint venture dedicated to the development
and commercialisation of a fully electric hydrogen

fuel cell engine.

Industry to develop future workforce plans
and to work with academia to build out new
curriculums

HIA's 2024 recommendation reflected the need

for employers to identify priority roles, likely skills
demand and delivery timescales across the hydrogen
aviation value chain. Then, employers will need to
work with universities, colleges, awarding bodies
and skills organisations to translate these roles and
skills into occupational standards, qualifications,
curriculum changes, apprenticeships and continuing
professional development.

Progress has been made through the Hydrogen
Skills Alliance’s strategic plan and support for a
coordinated approach between employers, training
providers and government, including curriculum
development and a stronger skills pipeline.®® The
Hydrogen Skills Framework has also been launched
to support industry-recognised qualifications and
quality-assured hydrogen training programmes.®”
For hydrogen-powered aviation specifically, recent
workforce foresighting on cryogenic hydrogen
storage has brought together industry and academia
and recommended updates to occupational
standards, course content and professional
development.®® The Jet Zero Taskforce Hydrogen
Task and Finish Group has also pointed to early
examples of curriculum and training development

Airbus - ZERQe aircraft concept

linked to airport and operational trials, including
training for ground handlers, airport operations
teams and fire and rescue services.®®

Government to create a National Hydrogen
Academy by 2025

HIA recommended the establishment of a National
Hydrogen Academy to provide a clear focal point for
hydrogen skills development, helping to coordinate
employers, training providers and academia around
specialist hydrogen training.

While an academy has not been established,

there has been progress through the Hydrogen
Skills Alliance, which launched a Hydrogen Skills
Framework as a first step.“° In its October 2025
Clean Energy Jobs Plan, the Government also
committed £400,000 of seed funding for a
Hydrogen and Carbon Capture Skills Accelerator

and support for the wider work of the Hydrogen
Skills Alliance.** The launch of Skills England in July
2024 is also relevant, bringing together central and
local government, employers, training providers

and unions to identify national and regional skills
needs and align training with the Government’s
Industrial Strategy. Although not a hydrogen-specific
institution, Skills England, alongside ambitious
apprenticeship reforms aimed at enabling routes
into critical sectors, provides a potentially useful
mechanism for ensuring hydrogen skills are reflected
in wider workforce planning.

Despite some progress, there is still a need for
detailed work on hydrogen-specific and aviation-
specific skills. This is also recognised by the Jet Zero
Taskforce Hydrogen Task and Finish Group 2025
report, which calls for the development of a National
Skills Framewaork for hydrogen-powered aviation and
associated training pathways.*?
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This section places the UK’s hydrogen-powered
aviation progress, assessed through the RAG rating,
in a wider global context. It focuses on three regions
where hydrogen-powered flight is advancing most
quickly: the European Union (EU), the United States
(US) and China.

International competitors have advantages that must
be recognised: in particular, the scale, funding and
renewable energy resources available in China and
the US, and the EU’s more advanced airport readiness
and strong decarbonisation policy frameworks. The
UK does not need to replicate any single international
model, but it must combine its existing strengths with
more coordinated action on hydrogen supply, airport
infrastructure and aircraft industrialisation.

Airports

Several EU airports are already positioning themselves
as testbeds for hydrogen aviation. These include:

» Rotterdam The Hague Airport has been involved in
hydrogen aviation demonstration activity and has
worked with ZeroAvia on concepts for hydrogen
flight operations.

» Hamburg Airport, with a planned regional
hydrogen ecosystem in the area, has been
exploring potential hydrogen-powered flight
routes and developing processes for future
hydrogen-powered aircraft through its Hydrogen
Aviation Lab.*®

= Toulouse Airport opened a hydrogen station in
2023 for airside and landside vehicles, with future
liguid hydrogen refuelling for aircraft planned as
part of Airbus’ ZEROe aircraft development.

The EU has also introduced funding incentives for the
development of hydrogen airport infrastructure. The
Sustainable Transport Investment Plan encourages,
and in some cases mandates, that EU Member
States redirect EU ETS revenues into aviation
decarbonisation. Several Member States have utilised

this funding for airport hydrogen pipe networks.

The EU’s hydrogen airport infrastructure is likely to
scale up further with the ReFuelEU Aviation mandate,
which requires Member State airports to facilitate the
infrastructure needed for the delivery, storage and
refuelling of alternative fuels, including hydrogen.

By comparison, the US strategy for hydrogen-ready
airports remains underdeveloped, with no mandate
equivalent to the EU’s and no activity comparable to
the UK’s hydrogen pioneer airports. However, if the
US chooses to invest in infrastructure development,
it has relevant large-scale funding streams. Some
US airports may be well positioned to become early
hydrogen aviation test centres, particularly those
located near clean hydrogen hubs or aerospace
innovation clusters.

Similarly, China’s airport hydrogen readiness appears
less mature, but it may have a greater capacity to
deliver large-scale infrastructure if this becomes a
national priority. China has recognised that green
aviation will require infrastructure for hydrogen-
powered aircraft. Several Chinese airports, including
Zhuzhou Lusong Airport in Hunan Province,** and
Shenyang Faku Caihu Airport in Liaoning,*® have been
the sites of early hydrogen-powered aviation testing.

The UK therefore faces both a risk and an opportunity.
The risk is that the EU moves faster in turning

airport readiness from demonstration activity into
funded infrastructure and operating capability. The
opportunity is that a small number of UK hydrogen
pioneer airports could still provide a credible route to
early adoption, including domestic hydrogen aviation
and future UK-EU hydrogen flight routes. A study by
Rolls-Royce, easyJet, Heathrow, and the University
College London Air Transportation Systems Lab found
that targeted infrastructure at a small number of
airports across continental Europe and the UK would
achieve 80% of the emissions reductions of having
hydrogen available at all airports, for narrowbody
aircraft.*® This is a finding which offers a potential
pathway to early adoption.

easyJet - A320neo aircraft in flight

Alongside airport infrastructure, workforce

capability will be another critical part of the enabling
ecosystem. This is relevant not only for technology
development, but also for the people who will
maintain and refuel hydrogen aircraft and handle
hydrogen ground equipment at airports. The EU has
begun to recognise this skills challenge, although, as
in the UK, activity remains more developed around
wider aerospace and hydrogen skills than specifically
around hydrogen-powered flight. Programmes such
as the European Hydrogen Academy, Green Skills for
Hydrogen and H2Excellence are not aviation-specific,
but could help create the broader skills base needed
for hydrogen-powered flight and airport operations.

The US’ Regional Clean Hydrogen Hubs programme is
likely to support workforce development in the wider
hydrogen economy, which will ultimately benefit the
aviation sector, while China has a large engineering
workforce and strong state-backed capacity to

train workers in priority industrial sectors. Qverall,
hydrogen aviation-specific workforce planning
remains at an early stage across all four countries or
regions assessed.

Aircraft

In the EU, the strongest direct support for hydrogen-
powered aviation comes through the EU’s aviation
research and innovation programmes. These include:

= Horizon Europe, which offers grants for projects
reaching Technology Readiness Level (TRL) 4.
UK entities also have access to Horizan Europe
funding, making this programme a boon for R&D in
both regions.

= Clean Aviation Joint Undertaking, which is
providing €101 million for hydrogen-powered
aviation architectures through its most recent
funding round.

The US has a strong research and innovation base
for hydrogen-powered aviation, although it does not
have a specific hydrogen aviation R&D programme.
Select initiatives by NASA and the US Department

of Energy support the development of technologies
relevant to hydrogen-electric aircraft. Industry R&D is
also underway, with US-based companies including
ZeroAvia and Joby progressing hydrogen-electric
propulsion systems and pursuing certification.
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While it is unclear how quickly hydrogen-powered
aviation technology development is progressing in
China, this technology could become part of China’s
wider push to move up the aerospace value chain and
reduce dependence on foreign aircraft and propulsion
technologies. China is already attempting to compete
on the traditional commercial aircraft market through
the launch of the C919 aircraft produced by the
Commercial Aircraft Corporation of China (Comac)
and so hydrogen-powered aviation is linked to these
broader aerospace ambitions.

There is already some evidence of China’s
demonstration of hydrogen aviation technology,
although it appears to be in the early stages. For
example, in 2026, China claimed that a 7.5-tonne
unmanned cargo aircraft powered by a megawatt-
scale hydrogen fuel-cell propulsion system completed
its maiden flight.%” China has also been exploring

the use of hydrogen for cargo drones, eVTOLs and
unmanned aircraft, which could offer it a different
route to hydrogen aviation deployment.*® Despite this,
China’s regulatory development on hydrogen-powered
aviation is less apparent.

Both the European Union Aviation Safety Agency
(EASA) and the US Federal Aviation Administration
(FAA) have taken important steps towards a clearer
regulatory pathway for hydrogen-powered aircraft.
The FAA's Hydrogen-Fueled Aircraft Safety and
Certification Roadmap identifies current knowledge,
safety hazards, regulatory gaps and future actions
required to enable the safe use of hydrogen in
aviation.*® There has also been practical progress

on certification. The FAA has moved forward with
certification work related to ZeroAvia’s 600kW electric
propulsion system, a key component of its hydrogen-
electric powertrain for smaller commercial aircraft.
This does not amount to full certification of a hydrogen
aircraft, but it is an important early step.

In the EU, EASA is working with Clean Aviation and is
developing case-by-case rules to address hydrogen-
specific risks and launched regulatory sandboxes in
2025 for the testing of small-scale liquid hydrogen
flight. EASA’s role as the aviation safety regulator for
a large regional market gives it particular strategic
importance. However, the UK CAA may have an
opportunity to influence safety regulation, standards
and certification in international markets with its
particularly innovative and agile approach.

Hydrogen fuel

With low-carbon hydrogen standards or certification
systems in place, the UK, the US and the EU all have
subsidy schemes to support domestic low-carbon
hydrogen production. Of these schemes, the UK’s
Hydrogen Allocation Round (HAR) provides the highest
headline revenue support, with the EU Hydrogen Bank
offering the least generous subsidy on paper.

The US has some of the strongest clean hydrogen
supply potential, with large renewable energy
resources, nuclear power, natural gas, industrial
clusters and significant public funding capacity. The
Regional Clean Hydrogen Hubs programme provides
federal funding to create hydrogen production,
storage, transport and end-use ecosystems across
the US. Hydrogen developers can also access clean
hydrogen production tax credits, although limitations
to these credits are likely to reduce production
capacity in the short-term.

While China does not appear to have a national-level
hydrogen production subsidy scheme, it is already
the world’s largest hydrogen producer. Currently,

this hydrogen is mostly grey fossil-fuel based, but
China could become highly competitive in low-carbon
hydrogen due to the scale of its hydrogen economy
and manufacturing capacity. China’s 15" Five-Year
Plan (2026-2030) sets out its ambitions to advance its
green hydrogen industry.®® China has also put in place
a national hydrogen development plan from 2021 to
2035, which covers transport.5?

As hydrogen production ramps up across all four
areas, a common challenge is that multiple sectors
may need to compete for supply. In US hydrogen
planning, future commercial hydrogen-powered
aviation does not appear to be clearly established
as a priority demand sector. China has identified
hydrogen-powered flight as a possible hydrogen
usage priority within its 15" Five Year Plan, although
any specific hydrogen demand planning is not publicly
available.>? By comparison, the UK appears to have
a stronger emerging analysis of aviation-specific
hydrogen demand through the Jet Zero Taskforce
Hydrogen Task and Finish Group and HIA's work. The
EU is the only authority that has introduced a policy
which specifically directs a proportion of low-carbon
hydrogen production towards aviation.




RECOMMENDATIONS

RECOMMENDATIONS

The evidence set out in this report shows that the UK
has made important progress since HIA published
Launching Hydrogen-Powered Aviation in March
2024. The UK remains in a strong position, but this
early progress now needs to be converted into
delivery as other countries move forward quickly.

The UK has the assets required to be at the frontier

of an innovative new technology, including domestic
capabilities across the whole ecosystem: world-class
aerospace capability, innovative companies, engaged
airports and airlines, a forward-looking regulator, and
growing recognition across government that hydrogen
has a role to play in aviation decarbonisation.

The potential benefits of securing this advantage are
many. The aerospace sector is already a key economic
asset right across the UK. Backing this already
successful British industry to grow further and faster
will safeguard the future of what the Government has
held up as “one of Britain's great industrial success
stories” — rather than getting left behind as other
countries move ahead at a faster pace.

I easyJet — parked A320neo aircraft

The industry’s global success is an example of
exactly what the Government is trying to deliver,
demonstrating how the UK’s strong manufacturing
base and cutting-edge research can support skilled
jobs in all regions. Hydrogen-powered flight is a vital
part of the future of this sector - and investing in this
innovative new technology now will not only protect
existing high-value aerospace capability but also
deliver new opportunities. Hydrogen flight will play a
further role in anchoring high-value manufacturing
and intellectual property in the UK, and create export
opportunities across the entire value chain.

HIA’s original milestone report focused on setting

out a timeline for delivering hydrogen flight in the

UK, identifying the myriad steps along the way. This
report’s recommendations focus on the three areas
where action is now most urgent to deliver on this
vision: enabling hydrogen pioneer airports, supporting
the aircraft technologies needed for commercial
hydrogen-powered flight, and securing hydrogen fuel.
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INVESTING IN HYDROGEN-POWERED AVIATION
A strategic growth opportunity for the UK
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R&D of fuel cell propulsion
systems for commercial aircraft
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North East
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BristolgAirport

First hydrogen-powered flight from
a UK commercial airport by 2028

The UK’s strong platform could translate into
long-term advantage, but only if it is matched by
coordinated action that turns early UK leadership
into operational capability, investor confidence,
supply-chain readiness and a credible route to
commercial hydrogen-powered flight. Industry
will be central to delivering this transition through
innovation, investment, and deployment. However,
success depends on a supportive policy and
regulatory environment that only government can
create by aligning diverse stakeholders, reducing
uncertainty and creating the conditions for successful
commercialisation.

O——— 1 116,000 jobs

Hydrogen combustion
engine technology R&D

Recommendation: Government should establish a
National Hydrogen Flight Programme. This would
bring together relevant departments including

the Department for Transport, the Department for
Energy Security and Net Zero, the Department for
Business, Innovation, Science and Trade, and HM
Treasury with the ATI, the CAA and UK Research
and Innovation to partner with industry, regional
stakeholders, local government, and academic
and technical institutions.
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Airports

The clearest near-term opportunity for the UK to
demonstrate leadership in hydrogen-powered
aviation is to deliver an early network of hydrogen-
powered flight routes from a small number of pioneer
airports. This would build on the progress already
made through the CAA’s Hydrogen Challenge, the

Jet Zero Taskforce Hydrogen Task and Finish Group,
and HIA’'s work to bring together an initial group of
hydrogen pioneer airports.

This network should focus initially on small-scale
regional routes. These can be delivered before a full
national hydrogen pipeline network is in place, using
a limited number of hydrogen-ready airports and,
initially, trucked hydrogen supply. This approach will
create a practical environment for learning-by-doing
and establish the foundations for larger, narrowbody
hydrogen-powered aircraft to take off from UK
airports in the future.

Hydrogen pioneer airports can test the operational
guestions that will determine how hydrogen flight
can scale: refuelling, fuel handling, safety cases,
emergency response, ground operations, workforce
training, passenger experience and airport readiness.
They will also provide vital operational learning for
the CAA, helping regulation and standards develop
alongside real-world evidence. The use of hydrogen
at airports is also not limited as a fuel for aircraft,
with proven applications in ground equipment,
generators and mobility.

Bristol Airport — easyJet aircraft at Bristol Airport

Ultimately, the benefits could go far wider than this.
A network of hydrogen-enabled airports in the UK will
bring together regional strengths in aerospace, clean
energy, infrastructure, academia, and manufacturing
and technology development - and their wider supply
chains within and across the nations and regions of
the UK.

Government has a key role to play in making this
happen. Early hydrogen routes will not be delivered
by market forces alone; they will require targeted
support to overcome first-of-a-kind costs, coordinate
multiple actors and give industry the confidence

to invest. This should include support for airport
infrastructure, regulatory and operational trials and,
where needed, time-limited route subsidy. This will
require partnership working at the national and local
levels, with a centralised national regulatory, funding,
and certification framework supported by local
leadership on infrastructure, skills, planning, and
local supply chains.

Recommendation: Government should provide
targeted early support for hydrogen pioneer
airports and initial routes, including infrastructure
funding, regulatory learning, operational trials,
skills development and, where necessary, time-
limited route support.

Aircraft

Aerospace capability is one of UK plc’s greatest
strengths. The UK has world-leading companies
developing hydrogen aircraft and propulsion
technologies, an internationally respected regulator,
leading universities, strong aerospace clusters and the
ATl as a proven mechanism for supporting technology
development.

The Government’s ten-year ATl settlement is a major
and welcome step. However, hydrogen aviation
technologies are now moving from early research
towards development, demonstration and eventual
industrialisation. Support matters most at this
stage. Without a clear route beyond early-stage
R&D, promising UK technologies risk being designed
here, but industrialised and manufactured overseas.
Government should also support the concurrent
development of technologies for small regional
flights and larger-scale narrowbody aircraft, so the
UK can take full advantage of the hydrogen aviation
opportunity.

The UK needs a stronger pathway for supporting
hydrogen aviation technologies beyond TRL6. This
includes integrated aircraft systems, propulsion,

fuel systems, cryogenic storage, controls, materials,
airframe integration and safety systems. It also
requires access to test facilities and reliable liquid
hydrogen supply. These should be treated as strategic
assets for the UK aerospace sector.

Businesses in the supply chain also need clearer
signals now so they can invest, plan and build
capability into their ten-year strategies. HIA and its

members can help act as a bridge between prime
manufacturers, airports, technology developers and
smaller suppliers.

Finally, the UK must protect its sovereign fundamental
research capability in aerospace. Hydrogen-powered
flight will depend not only on hydrogen systems, but
on the wider engineering foundations that allow the
UK to design, certify, manufacture and scale new
aircraft technologies. This includes materials, aero-
thermal dynamics, fuel systems, controls, mechanical
design, cryogenics and systems integration. Targeted
UKRI support for university-led research would

help sustain the pipeline of PhDs, researchers and
technical specialists needed to support long-term
innovation and commercialisation.

Recommendation: Government should protect
and strengthen the ATI’s role in hydrogen
aviation by developing clear mechanisms to
support technologies beyond TRL6E and ensuring
hydrogen-powered aviation remains a priority
within the UK’s aerospace R&D portfolio.
Technologies for both small regional flights and
larger, commercial aircraft should be developed
concurrently.

Recommendation: Industry, UK Research and
Innovation (UKRI), the Aerospace Technology
Institute (ATI), universities, and government
should work together to protect and strengthen
the UK’s sovereign fundamental research
capability in aerospace technologies relevant to
hydrogen-powered flight.
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Hydrogen fuel

Alongside net zero targets, demand for hydrogen

in the aviation sector has the potential to support

the Government’s ambitions on clean, homegrown
energy by strengthening security of supply and energy
resilience, enabling domestic production to meet
future fuel needs. However, commercial deployment
will be constrained unless the UK can secure
abundant, affordable low-carbon hydrogen and the
clean electricity required to produce and liquefy it.

The UK has made promising progress in developing
its hydrogen economy, including through the
Hydrogen Allocation Rounds, investment in hydrogen
transport and storage, and Public Finance Institutions
with a mandate to support clean energy investment.
However, uncertainty remains. The delay to the
updated Hydrogen Strategy, the pace of delivery

of the hydrogen production, transport and storage
allocation rounds, and the need for greater clarity on
hydrogen production beyond 2030, all make it harder
for aviation, airports and the supply chain to plan
with confidence. The timely development of hydrogen
production, transport, and storage infrastructure

is important not just for direct use of hydrogen in
aviation, but also for the production of sustainable
aviation fuel, which will also require hydrogen. No
matter which decarbonisation route you look at,

the industry needs hydrogen, and while this group

is focused on direct hydrogen uses, an abundant,
available, and affordable supply of hydrogen will
support the uptake of both technologies.

Aviation should be recognised as a strategic use case
for hydrogen. HIA is not seeking for aviation to receive

preferential treatment over other sectors. Instead, we
recognise that aviation is one of the hardest sectors

to decarbonise, and hydrogen remains a critical route
to emissions reduction, energy resilience and industrial
growth. Aviation will need hydrogen both directly,

for hydrogen-powered aircraft, and indirectly, as a
feedstock for e-SAF. Policy must treat these routes as
complementary and avoid one pathway unintentionally
crowding out the other.

The UK now needs a clear aviation low-carbon hydrogen
supply plan. This should set out how early trials, pioneer
airports, regional routes and longer-term commercial
deployment will access low-carbon hydrogen, including
through production, liquefaction, transport, storage and
airport delivery. A supply plan would respond directly

to this report’s findings that although aviation demand
is better understood, uncertainty over the national
direction of travel risks constraining the steps needed
for commercial deployment.

Recommendation: Government should identify
aviation as a strategic use case for hydrogen
when developing policies around hydrogen
production, transport, and storage, recognising
both direct hydrogen-powered flight and
hydrogen-derived SAF.

Recommendation: Government should develop
an aviation hydrogen supply plan, setting out
how early flight trials, pioneer airport operations,
regional route networks and longer-term
commercial deployment will access sufficient
and affordable low-carbon hydrogen.

I easyJet - maintenance on A320neo aircraft
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