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Quantum Act: Leading Europe into the Quantum Age

Europe has the potential to be a world-class leader in quantum technology — an ambitious goal
the Quantum Europe Strategy sets for 2030. Quantum is more than a scientific opportunity; it is
a strategic technology race, and global competitors are already moving ahead with strong
industrial and financial backing. Addressing this requires scientific excellence across the full
range of and innovation pathways that bridge research and industry. To this end,
applied research institutions, in close cooperation with industry, are ideally positioned to play an
integral part in translating research into internationally competitive technologies. Europe must
not only lead in quantum science, but also in quantum industrialization and market
deployment. The Quantum Act should therefore strengthen European lead markets, support
quantum scale-ups, attract and retain world-class talent, and enable organizations such as
Fraunhofer to act as integrators between science, industry, and public stakeholders.

Europe’s fragmented research and innovation (R&I) landscape and underdeveloped transfer
pathways from fundamental research to commercial application remain key challenges. The
Quantum Act must address this decisively with ambition, speed, and coherence by closing the
gap between R&l and market uptake. Success will depend on the ability to build on Europe’s
scientific strengths and ensure coordination with national agendas, such as the High-tech
Agenda Germany (HTAD), to leverage synergies effectively and avoid unnecessary duplication
of investment.

We therefore call, as a priority, for the swift implementation of two key measures to
accelerate the transition from laboratory breakthroughs to real-world industrial
applications in the EU:

1) Application-oriented Quantum Competence Clusters, as envisaged under the Quantum
Europe Strategy, should be designed by bringing together the best available expertise and
deeply integrating research organizations, universities, start-ups, and industry in collaboration
at scale across Member States. When implementing the scheme, it is crucial to build on
already existing strengths and regional ecosystems of excellence with a proven track record.

2) Quantum Foundries by 2030, as specialized manufacturing and fabrication

facilities designed to produce quantum hardware components at scale, similar to
semiconductor foundries like TSMC manufacturing classical chips. As a first step, we propose
dedicated pilot lines to serve as the critical bridge between laboratory research and
commercial-scale manufacturing.

To realize the full potential of the Quantum Act, action should focus on R&I, industrial
capacities, as well as resilience, security and governance.
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For Research & Innovation: Utilize scientific excellence and promote the transformation of
research into commercially usable hardware and software through excellent design, software,
and systems engineering.

Prevent unnecessary duplication, fragmentation, and talent shortages through an
integrated EU research agenda that funds algorithms, software, applications, as well
as hardware.

Further develop and expand EuroHPC JU and EuroQCI.

Advance the development of stable manufacturing processes for the highest qubit
fidelity, uniformity, and yield to overcome the scaling barriers from research prototypes
to industrial applications.

Transfer and further develop design tools from microelectronics (incl. European
Defense Agency (EDA) tools, qubit simulation) as the basis for a complete Quantum
Design Flow.

Develop stepwise design capabilities: progressing from basic design rules to full-fledged
Process Design Kits (PDKs) for cryogenic or photonic integrated circuits.
Enhance the accessibility of quantum computing and facilitate its practical
application through the prioritized development of European open-source software
frameworks, standardized APIs and interoperability, thereby enabling broad
ecosystem participation in technology development and implementation.

For Industrial Capacities: Develop pilot plants, test infrastructures, and the necessary
production base for scaling quantum technologies and strengthening the EU quantum
ecosystem.

Leverage the existing semiconductor infrastructure to minimize costs and
accelerate time-to-market.

Expand processes and components with genuine differentiating features (USPs)
that have impact, both across various quantum technologies and through spill-over
effects into established high-tech sectors.

Invest in key technologies (such as Quantum Hardware, Cryogenic Engineering,
Semiconductor fabrication, photonics and optics, quantum networking, Al and
machine learning, advanced materials) and pilot lines.

Integrate European quantum computers into HPC centers and Al factories.
Launch a quantum gravimeter network in space and MRI pilot infrastructures.
Launch six quantum pilot lines (Chips JU) by 2026; roadmaps for quantum chip
industrialization and standards by 2026.
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For Resilience, Security & Governance: Strengthen the pan-European cooperation and
securing strategic supply chains for critical components and complement national strategies,
such as the HTAD.

= Develop quantum-secured communication networks (EuroQClI).

* Develop a quantum technology roadmap with ESA for space applications; invest in
dual-use and critical defense technologies; International, EU, and EDA cooperation for
mission-critical quantum technologies.

» Prioritize the development of trusted European quantum hardware platforms, testbeds
and an independent quantum computing software stack to secure Europe's
technological sovereignty and long-term competitiveness.

» Align quantum security standards with existing EU frameworks (NIS2, Cyber
Resilience Act, elDAS).

» Address the threat of adversaries collecting encrypted data today for future
guantum decryption; prioritize sensitive/long-lived data.

= Establish EU-wide resilience benchmarks and certification processes for quantum
devices.

As Europe’s largest applied research organization, Fraunhofer is ideally positioned to turn
guantum breakthroughs into industrial value and translate in-depth expertise into real-world
quantum use cases: We contribute world-class expertise across quantum materials, optics and
optoelectronics, microelectronics and enabling technologies, end-to-end systems and software,
spanning quantum computing, communications, sensing, and the emerging quantum internet.

As leader and partner in flagship initiatives including SUPREME, SPINS, QLSI-2, QuPilot,
QUFence, QSolid, PhoQuant, SPINNING, QUNET, QuaST, GeBaseQ, Quasar and Munich
Quantum Valley (MUNIQC-SC, MUNIQC-Atoms), we mobilize top researchers, infrastructure,
and strong industrial and academic networks to deliver impact at scale. Building on this
foundation, Fraunhofer stands ready to co-lead the rollout of application-oriented Quantum
Competence Clusters and Quantum Foundries, working closely with the EU and Member States
to turn Europe’s quantum ambition into industrial reality by 2030.

Contact: Tina Stefanova, tina.stefanova@zv.fraunhofer.de
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