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Research and innovation

that shapes a more
resilient future

As part of UK Research and Innovation (UKRI),

the Science and Technology Facilities Council (STFC),
through its world-class science facilities, technology
capabilities and campus infrastructures, is addressing the
most significant and critical global challenges. Top most of
these is climate change and its associated challenges of
sustainability, clean air and energy security.

STFC, with its combination of internationally-leading large-scale
facilities, cutting-edge research, campus infrastructures, and national
and international collaborations, is enabling the UK’s transition to a
low-carbon economy and shaping a cleaner, more resilient future.
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A key focus of UKRI's corporate five-year strategy, Transforming
Tomorrow Together, is Building a Green Future - accelerating the shift
to a secure, low-carbon economy. Key to this is collaboration. By
focusing on fostering public-private partnerships and working closely
with government, UKRI is supporting the UK government Clean Energy
Action Plan and addressing the challenges of decarbonisation.

Over the past three years, UKRI has invested approximately £1 billion

in energy research. From these investments, spin-out companies
generated UK revenues of £28.9 million in 2019, creating 180 jobs in the
process. Through cutting-edge research and collaboration, we support
the UK's transition to a low-carbon economy, shaping a cleaner,

more resilient future.
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https://www.ukri.org/wp-content/uploads/2022/03/UKRI-210422-Strategy2022To2027TransformingTomorrowTogether.pdf
https://www.ukri.org/wp-content/uploads/2022/03/UKRI-210422-Strategy2022To2027TransformingTomorrowTogether.pdf
https://www.gov.uk/government/publications/clean-power-2030-action-plan#:~:text=Details,and%20investments%20around%20the%20country
https://www.gov.uk/government/publications/clean-power-2030-action-plan#:~:text=Details,and%20investments%20around%20the%20country
https://www.ukri.org/
https://www.ukri.org/councils/stfc/
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As the UK moves towards a low-carbon future,
electricity demand will surge, making it vital to scale

up clean power. The UK government has set ambitious
targets to reach net zero by 2050—the fastest emissions
reduction commitment of any major economy. A key
national mission is to “Make Britain a Clean Energy
Superpower,” delivering 95% clean electricity by 2030.
To achieve these 2050 targets alongside clean power
commitments by 2030, we need to increase the pace of
research into the technological solutions. This is a pivotal
moment for energy security, affordability, and emissions
reduction—and STFC has a significant role to play.

The UK government Clean Energy Action Plan outlines a bold, urgent
roadmap, scaling up low-carbon, flexible technologies to ensure a
reliable, future-ready energy system. With mass electrification and
rapid clean energy growth essential through the 2030s and 2040s,
the challenge ahead is immense.

Image source: STFC Daresbury Laboratory
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STFC is helping to mobilise cutting-edge research that tackles the
UK's biggest energy challenges and builds resilience. With world-class
expertise and facilities, we are delivering breakthrough technologies
that will shape the future energy system and make the UK a clean
energy superpower. Every day, our researchers and engineers

turn clean energy ambition into reality—pushing the boundaries of
innovation for a sustainable future. We don't just fund clean energy
and net zero science—we deliver it.

As the energy transition accelerates, STFC is a hub for collaboration.
By working with government, industry, and the wider scientific
community, we provide access to cutting-edge research, helping to
build the low-carbon systems that will power the future. At STFC we
are driving innovation and increasing the opportunities for the adoption
of technologies from Al to clean energy and net zero research. We

are delivering excellence in science and innovation to ensure our
world-class research translates into commercial success, and playing
a crucial role in delivering the government’s Clean Energy Superpower
Mission and Economic Growth Mission.

This report showcases breakthroughs in net zero technologies,

Al, and smart energy systems—where research is driving real change.
STFC is where innovation meets impact, bringing together science,
engineering, and technology to solve the most pressing challenges
of our time.
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https://www.gov.uk/missions/clean-energy
https://www.gov.uk/missions/clean-energy
https://www.gov.uk/government/publications/clean-power-2030-action-plan#:~:text=Details,and%20investments%20around%20the%20country

Foreword

At STFC, our mission is to discover the secrets of

the Universe by pushing the boundaries of research

and innovation and developing cutting-edge technologies
that solve real-world challenges. Our world-class research
and innovation facilities develop breakthrough solutions
that contribute significantly to the fight against the
climate crisis.

Across our organisation, we are leveraging our expertise to support
the UK government Clean Energy Mission in becoming a Clean
Energy Superpower. From harnessing clean energy that advances low
carbon technologies to upskilling our workforce in green tech roles,
our research and innovations are accelerating progress towards the
Clean Energy target and shaping a resilient future.

| am proud to share this report which highlights the impactful ways

our research is making a positive contribution to the clean energy and
net zero challenge. By unlocking new opportunities and uniting forces
across our industry and beyond, we are delivering the solutions that
will help advance the UK'’s transition to net zero.

Michele Dougherty
Executive Chair, STFC
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We recognise the urgency

in developing breakthrough
technologies for this once-in-
a-generation transition to clean
energy. Through the world-class
research and innovation conducted
by our scientists, technicians, and
partners, we remain steadfast in
our commitment to accelerating
progress towards net zero.

At STFC, we recognise the power of
partnership and are continuing at pace to
collaborate across industry, academia, and

government to position the UK at the forefront

of the global low-carbon revolution. In this
report, we showcase our collective pioneering
work that supports the UK government to
become a Clean Energy Superpower. Across

STFC we are unlocking clean energy solutions,

advancing energy storage, and harnessing Al
to enhance grid security.

We are proud of our impact and the significant

role we play in this clean power sprint but
remain aware that there is still more to be
done. Looking ahead, | am confident that we
will continue to go from strength to strength
in our partnerships and push discoveries even
further than ever before.

Dave Newbold

Executive Director, STFC
National Laboratories: Science
and Technologies

Image source: STFC Chilbolton Observatory

Our National Laboratories

and large-scale facilities are
world-class centres of excellence
in multi-disciplinary science,
engineering, and technology.
Working with our extensive user
communities and by harnessing
the talent and skills of our people
alongside the capabilities of our
leading facilities, we are advancing
clean energy solutions that bring
worldwide benefits.

Our commitment extends beyond the
boundaries of our own organisation to
supporting the UK government Clean
Energy Mission. Within this mission,

we recognise that, to ensure a resilient
future, we must advance the development
of new technologies and, through our
forward thinking approach, we are actively
supporting the transition to net zero.

Our expertise positions the UK at the
forefront of the global shift to a low-carbon
future. Our multidisciplinary facilities
provide the UK research community with
world-leading capabilities to address global
challenges like climate change. In this report
we explore the key areas of focus where we
are combining our world-class facilities and
expertise with cutting-edge research. This
is an exciting moment for our organisation,
and | encourage you to read on to discover
how our breakthroughs are translating into
real-world impact.

An

Roger Eccleston
Executive Director, STFC
National Laboratories: Large
Scale Facilities
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https://www.gov.uk/government/publications/clean-power-2030-action-plan/clean-power-2030-action-plan-a-new-era-of-clean-electricity-main-report
https://www.isis.stfc.ac.uk/Pages/home.aspx
https://www.faraday.ac.uk/
https://www.diamond.ac.uk/Home/About.html
https://www.diamond.ac.uk/Home/About.html



https://royalsociety.org/news-resources/projects/low-carbon-energy-programme/green-ammonia/
https://www.eru.rl.ac.uk/projects_storage.html



https://www.ipcc.ch/
https://www.theccc.org.uk/
https://www.neso.energy/
https://www.neso.energy/document/346651/download
https://www.hartree.stfc.ac.uk/digital-innovation/hartree-national-centre-for-digital-innovation/
https://research.ibm.com/



https://www.gov.uk/government/organisations/uk-atomic-energy-authority
https://ccfe.ukaea.uk/programmes/fusion-futures/
https://www.gov.uk/government/organisations/department-for-energy-security-and-net-zero
https://lasers.llnl.gov/
https://www.ukri.org/councils/epsrc/
https://www.ukri.org/councils/epsrc/
https://www.hartree.stfc.ac.uk/



https://www.gov.uk/government/organisations/uk-atomic-energy-authority
https://www.gov.uk/government/organisations/uk-atomic-energy-authority



https://www.isis.stfc.ac.uk/Pages/home.aspx
https://ukcatalysishub.co.uk/
https://www.clf.stfc.ac.uk/Pages/home.aspx
https://www.theccc.org.uk/
https://www.theccc.org.uk/
https://www.neso.energy/
https://www.neso.energy/
https://assets.publishing.service.gov.uk/media/677bc80399c93b7286a396d6/clean-power-2030-action-plan-main-report.pdf



https://www.gov.uk/government/organisations/uk-atomic-energy-authority
https://www.gov.uk/government/organisations/uk-atomic-energy-authority
https://jasmin.ac.uk/
https://www.sc.stfc.ac.uk/
https://www.ceda.ac.uk/
https://www.ralspace.stfc.ac.uk/Pages/home.aspx
https://www.ralspace.stfc.ac.uk/Pages/home.aspx
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Harwell Energy

Tech Cluster

STFC co-owns and manages the Harwell Science and The Harwell Net Zero Living Laboratory allows testing of prototypes to
Innovation Campus. where it runs the Harwell Energy \_’ move technologies rapidly through the technology readiness levels. Recent

Tech Cluster, fostering collaboration between over 90 examples include:

organisations to address the UK’s energy challenges. It ,

. . e et ae * a novel heat pump technology at DiSH (the restaurant at Harwell Campus),
unites companies, research institutions, and government
organ‘ls‘::\tlons to a‘cc?Ierate clean e:nergy innovation. By * a demonstrator for nitrous oxide removal using clean hydrogen-based
combining expertise in nuclear fusion, hydrogen, battery catalysis, and
technology, and Al-driven energy solutions, the cluster

drives the UK’s net zero ambitions and the transition to * the testing of an advanced renewable technology on lampposts that is
a low-carbon energy system. — capable of converting movement to electricity.

\f./
As a bridge between STFC, industry, and researchers, the cluster “

/_§
provides access to world-class facilities and expertise, turning // The Harwell Energy Tech Cluster is where innovation meets
research into real-world impact. While not all projects are solely A sustainability, driving the future of clean energy through

focused on net zero, most advance a more efficient and sustainable collaboration, cutting-edge research, and breakthrough

energy sector through cleaner technologies, efficiency improvements, technologies. This has provided an interface for STFC to
and emission reductions. At STFC, we are driving innovation and . A . .

) ) " SN ) work with key stakeholders, building technical collaboration,
increasing the opportunities for the commercialisation and adoption Kill d . he CI E Missi

of Al and clean energy technologies. This supports both the UK skills and supporting the Clean Energy Mission.
government Clean Energy Superpower Mission and Economic

Growth Mission. Emma Southwell Sanders, Harwell Energy Tech Cluster

A key role of the cluster is seed funding for projects that integrate

STFC'’s research capabilities with industry, accelerating technology

development and commercialisation. Current priorities include: Image source: Har
* Energy storage: Advancing battery and grid solutions for stability. i

* Modular nuclear reactors: Driving safe, scalable nuclear innovation.

* Process efficiency: Reducing energy waste and emissions
across industries.

Z'vng the Clean Energk
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https://www.harwellcampus.com/
https://www.harwellcampus.com/
https://www.ukri.org/who-we-are/stfc/facilities/clusters/harwell-clusters/
https://www.ukri.org/who-we-are/stfc/facilities/clusters/harwell-clusters/



https://wellcome.org/who-we-are/positions-and-statements/environmental-sustainability-concordat
https://www.ukri.org/publications/stfc-strategic-delivery-plan/

About STFC

The Science and Technology Facilities
Council (STFC) supports research in
astronomy, physics and space science,

and operates world-class research facilities
for the UK. STFC’s goal is to deliver economic,
societal, scientific and international benefits
to the UK and its people — and more broadly
to the world.

World Class Scientific Facilities

Our large-scale scientific facilities in the

UK and Europe are used by more than 3,500
users each year, carrying out more than 2,000
experiments and generating around 900
publications. The facilities provide a range of
research techniques using neutrons, muons,
lasers and X-rays, and high performance
computing and complex analysis of large
data sets.

National campuses

We work with partners to build National
Science and Innovation Campuses based
around our National Laboratories to promote
academic and industrial collaboration and the
translation of our research to market through
direct interaction with industry. Our two
campuses are based around our Rutherford

Appleton Laboratory at Harwell in Oxfordshire,

and our Daresbury Laboratory in Cheshire.

Disclaimer

Universities

We support university-based research,
innovation and skills development in
astronomy, particle physics, nuclear
physics, space, environment, and
energy science.

Find out more

If you are interested in any of the case

studies and would like to find out more about
the impacts of STFC's research and innovation

contact: cleanenergyresearch@stfc.ac.uk

www.ukri.org/councils/stfc

@ /company/stfc

ﬂ /ScienceAndTechnologyFacilitiesCouncil

/bigscience_stfc

Acknowledgements

We extend our gratitude to all our

colleagues across STFC who have been
involved in the creation of this report. Your
insights and expertise have been instrumental
in shaping the direction and content. A special
thanks goes to all the STFC colleagues whose
commitment and hard work is accelerating
the delivery of innovative solutions to meet the
energy and climate challenges we face.

STFC advises that the information contained in this publication comprises general statements based on
scientific research and stakeholder consultation. Every effort has been made to provide information that is
current and accurate. Nevertheless, inadvertent errors in information may occur. This information is subject
to change at any time. STFC gives no assurance or warranty that the information in this report is current and
accurate and takes no responsibility for matters arising from changed circumstances or other information
or material which may affect the accuracy of the information in this report. It's advised that such information

may be superseded as research progress is made.
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https://www.ukri.org/about-us/stfc/locations/rutherford-appleton-laboratory
https://www.ukri.org/about-us/stfc/locations/rutherford-appleton-laboratory
https://www.ukri.org/about-us/stfc/locations/daresbury-laboratory
http://www.ukri.org/councils/stfc
https://www.linkedin.com/company/stfc
https://www.facebook.com/ScienceAndTechnologyFacilitiesCouncil
https://www.instagram.com/bigscience_stfc/
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