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KTH contribution to the European
Commission’s Call for Evidence for EU Fusion
Strategy

Position dated July 2025.

Since its founding in 1827, KTH Royal Institute of Technology has grown into a leading international
technical university. As Sweden’s largest institution for technical education and research, KTH brings
together students, researchers, and educators from around the world. Rooted in a strong tradition of
advancing science and innovation, our work is dedicated to fostering sustainable societal development.

KTH is part of Stockholm Trio, a strategic alliance between Stockholm’s three universities: Karolinska
Institute, KTH, and Stockholm University. Together, we complement each other in education and
research, covering a broad spectrum of disciplines—from medicine, technology, and natural sciences to
law, social sciences, and humanities. This collaboration creates one of the world’s most dynamic
academic environments, attracting international partnerships, leading researchers, and students
worldwide. The close proximity of our main campuses further strengthens our ability to collaborate
effectively. Competence, curiosity, and innovation are at the core of our mission.

KTH strongly supports the EU’s strategic initiative to develop a comprehensive European innovation
strategy for nuclear fusion energy. Such a strategy is essential to ensure Europe’s energy security, global
competitiveness, and long-term sustainability through the development and deployment of clean
energy technologies. As Sweden’s largest technical university with deep, long-standing engagement in
fusion energy research and participant in EUROfusion (previously EUROATOM) programme, KTH
welcomes the direction set out in the Fusion Expert Group’s opinion paper and the broader policy
ambition reflected in the Draghi report. We share the EU’s assessment that fusion represents a critical
pillar for achieving a decarbonised, secure and resilient energy system in the longer term. The EU must
act decisively to avoid falling behind other major global actors.

In this context, KTH emphasizes the importance of fostering a competitive and collaborative European
research and innovation environment for fusion, involving both public and private stakeholders. KTH
is actively contributing to national and international fusion research efforts and supports enhanced
coordination, increased investment, and long-term capacity-building at the EU level. This includes
ensuring access to world-class fusion infrastructure, developing a skilled and ethically grounded
workforce, and establishing a fit-for-purpose regulatory framework that provides clarity, safety, and
investment certainty.

Fusion Research and Innovation: A Driver of Technological Leadership
We believe that funding for applied engineering is essential in the path to commercial fusion. However

this should be conducted in parallel and in a right proportion with respect to funding of fundamental
plasma physics and fusion research. Over the past decades, European investments in fusion energy
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research—particularly through EUROfusion/ITER—have yielded substantial advances in science and
technology. Beyond the goal of generating energy from fusion, these projects have fostered innovation
across diverse domains. These achievements have had impact well beyond fusion itself. Innovations in
areas such as material science, cryogenics, ultra-high vacuum technologies, precision manufacturing,
and digital diagnostics have proven valuable for industries ranging from aerospace and transport to
quantum technologies and healthcare. In parallel, fusion research has driven advancements in
computational modeling, machine learning, and AI-tools which now have cross-sector relevance.

Fusion energy is a field that consistently pushes the boundaries of what is scientifically and technically
possible. Its long timelines and complex challenges demand ongoing investment across the full
spectrum of research and innovation activities. To ensure that Europe remains at the forefront of both
energy and high-tech innovation, the EU Fusion Strategy should recognise and preserve the central role
of fundamental and low-TRL research as driver of innovation (in fusion).

Securing a Sustainable and Competitive Fusion Research System

KTH supports the continued role of a dedicated programme for fusion research, building on the legacy
of the Euratom framework and the EUROfusion partners. These structures have provided an effective
platform for European collaboration, joint prioritisation, and coordination of national capabilities.
While increased alignment with Horizon Europe instruments is welcome in terms of administrative
synergies, any integration must preserve the strengths of the current approach—especially the strategic
autonomy and continuity it enables.

One of the most urgent issues facing fusion research institutions is the underfunding of core research
tasks. Currently, EUROfusion reimburses only 50% of direct costs (and 25% of indirect costs), with
annual budget cycles that prevent long-term planning. KTH advocates for a shift towards more
sustainable funding models that would allow Europe’s most competitive research teams to fully focus
on delivering scientific and technological breakthroughs aligned with EU priorities.

Most of the actions planned in the Fusion strategy will require funding from the Euratom-programme.
Even if Euratom has a separate Treaty from the Framework Programme (Horizon Europe) it is very
important to have the same funding instruments in both Euratom and the new FP10. As we have
stressed before it is most appropriate to introduce Research Actions (RA) parallel to Research and
Innovation Actions (RIA) and Innovation Actions (IA) to emphasize collaboration at lower TRL. In
addition, the budget is normally negotiated at the same time, so it is important to take into account the
need for an increased budget also for the Fusion part of the Euratom programme.

Public-Private Partnerships for Fusion and the Role of the Private Sector

KTH recognises the potential of public-private partnerships (PPPs) to accelerate fusion development,
support scale-ups, and stimulate industrial engagement. However, given the high-risk nature of fusion
energy and the complexity of the underlying science, public funding must be allocated with care.

It is essential that any fusion PPP be guided by transparent and independent scientific assessments,
ensuring that only companies with credible scientific foundations and realistic timelines are supported.
There is a growing concern that some private actors—especially start-ups—may make claims that are
technologically premature or unverified. Power-to-the-grid claims, as well as an excessive focus on
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specific ideas of plasma confinement or plasma heating—often ignoring critical challenges such as wall
integrity, tritium breeding, and neutron loading—are examples.! These risks not only threaten the
efficient use of public funding but could also undermine public trust in Europe and damage the
credibility of the broader fusion community.

To safeguard the integrity of the field, private recipients of public support should be subject to rigorous
external evaluation, including scientific peer review. Moreover, PPPs must be designed to
complement—not displace—public research. Europe’s leadership in fusion is built on decades of public
investment in shared infrastructure and fundamental science. This foundation should not be weakened
in the rush to demonstrate market viability.

Towards an Enabling Regulatory Framework

KTH supports the Commission’s aim to develop a harmonised and predictable regulatory framework
specific to fusion energy. While fusion shares some physical characteristics with nuclear fission, it
presents significantly lower safety and waste challenges. Applying the same regulatory standards used
for fission could create unnecessary barriers, slow development, and distort risk-benefit assessments.

A fusion-specific regulatory approach would provide much-needed clarity for operators, investors, and
regulators, while maintaining a high level of safety. Such a framework should also support innovation,
adaptability, and alignment across Member States. Early and ongoing dialogue between academia,
regulators, and additional relevant stakeholders will be crucial in order to build a fit-for-purpose
regulatory framework.

Skills Development and Capacity Building

Developing a skilled workforce is vital for realising fusion energy in Europe. The scale and complexity
of fusion infrastructures demand a new generation of highly trained scientists, engineers, and
technicians. KTH emphasises the importance of dedicated actions to attract, train, and retain talent
within the EU, including structured doctoral programmes, mobility support, and hands-on training
opportunities within major facilities. EUROfusion and ITER have already played an important role in
cultivating this community, and any future strategy must build on these efforts. Ensuring continuity in
funding and career pathways will be key to sustaining excellence over the long term.

International Collaboration and European Strategic Autonomy

Fusion is a global endeavour. Europe’s leadership in ITER has demonstrated the value of international
collaboration while advancing strategic capabilities at home. KTH supports continued international
partnerships based on scientific merit and mutual benefit, while also strengthening Europe’s ability to
act autonomously across critical elements of the fusion value chain.

This includes investment in European supply chains and infrastructure, however, strategic autonomy
does not mean isolation, but rather ensuring that Europe has the capacity to steer its own course in
fusion development while benefiting from global progress.

1 Some of the above aspects have been discussed in the special event ‘Visions for Fusion’ hosted by the European Physical Society
Plasma Physics conference last year https://epsplasma2024.com/visiongfusion/ . A summary of the discussion has been
published in A. Dinklage et al 2025 Plasma Phys. Control. Fusion 67 063701.
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The Role of DEMO and Strategic Roadmapping

KTH supports the development of a European DEMO reactor as the essential next step after ITER. The
DEMO programme provides a practical framework to translate scientific progress into integrated
energy systems, and many KTH researchers are already involved in relevant work packages of DEMO.
A clear, coordinated European roadmap to DEMO—alongside credible timelines and realistic
milestones—is needed to unify efforts across Member States and stakeholders. Fragmentation of efforts
or premature commitment to unproven solutions would undermine progress. Instead, the strategy

should support a portfolio approach, maintaining openness to multiple technological pathways while
anchoring coordination around high-priority shared goals.

In Summary
Europe has a unique opportunity to lead the global transition to fusion energy, building on decades of
European strategic investment and scientific achievement. KTH urges the Commission to ensure that
the forthcoming EU Fusion Strategy:

e Recognises the critical role of research at lower TRL levels,

e Secures predictable and sustainable funding models, that allow scientific serendipity,

e  Carefully governs public-private partnerships,

e  Builds a fit-for-purpose regulatory framework,

e Invests in skills, talent and European capacity,

e Anchors international collaboration in shared strategic interests with likeminded international
partners, such as UK, Japan and US.

¢ And moves decisively towards a coherent DEMO pathway.

A successful fusion strategy will not only support Europe’s energy and climate goals but also drive
broader scientific innovation, industrial competitiveness, and long-term resilience.
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