Catalyst: Seizing Europe's Industrial Al & Robotics Future

Europe stands at a pivotal moment. Despite significant industrial strengths, the underutilization
of advanced Al and robotics across sectors, particularly
manufacturing, is a critical vulnerability. This inertia
carries substantial economic consequences: pervasive
human error, costly rework, and acute skilled labour
shortages that extend production lead times and erode
competitiveness.

The global technological
race demands a proactive,
unified European response.

The Innovation Imperative: Why Europe Must Act Now

While Europe boasts over 90,000 industrial robots installed in 2023 and more than 400 service
robotics producers, our foundational excellence in mechatronics, sensors, and
microcontrollers is not enough. We risk falling behind in fostering a robust, competitive Al
industry capable of delivering tailored, cutting-edge
The path to future solutions. This deficit threatens our ability to innovate and

leadership demands gcale, forcing reliance on external technologies for our
strategic Al integration. critical industrial processes.

Overcoming the Barriers to Adoption™"
Industrial leaders face clear obstacles hindering the widespread integration of Al and robotics:

1. Value Chain Lock-Up: High upfront costs and a perceived lack of suitable solutions
deter investment, particularly for Small and Medium-sized Enterprises (SMEs), slowing
innovation.

2. Qualification Bottleneck: The absence of agile, standardized pathways for qualifying
Al-driven robotic systems in safety-critical operations creates regulatory uncertainty
and delays deployment.

3. The "Sim-to-Real” Gap: Bridging the divide between successful simulations and
reliable real-world deployment in dynamic factory settings remains a challenge,
eroding confidence and delaying practical application.

4. Trust & Reliability Deficit: Many Al and robotic systems lack the inherent reliability,
explainability, and robust safety guarantees required for critical industrial operations,
especially where human safety or high-value assets are involved.

5. Data Governance Challenges: Industries grapple with data quality, quantity, common
standards, ownership, privacy, and sovereignty, compromising the intelligence driving
these systems.

6. Siloed Solutions & Lack of Interoperability: Existing technologies often operate in
isolation, lacking the modularity and interoperability needed for flexible integration and
adaptation to evolving industrial needs.

7. Supply Chain Vulnerability: Vendor lock-in and single points of failure create fragile
supply chains susceptible to widespread disruption.

8. Cognitive Limitations: Current robots struggle with intuitive human tasks like
unstructured bin picking, highlighting a gap in advanced perception and manipulation
needed for real-world industrial variability.

9. Regulatory Uncertainty: Evolving legal frameworks for autonomous systems create
liability and compliance challenges.
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10. Integration & Scaling Difficulty: The rapid pace of Al and robotics innovation
outstrips industry's capacity for implementation. Startups struggle with funding and
scaling, while SMEs lack internal competence.

11. Demand for Proven Solutions: Industry seeks tangible, working European solutions,
not just theoretical innovations or subsidies.

Qualification Centres: The Linchpin for Trust and Scale

To de-risk investment and accelerate adoption, Europe needs an independent verification
mechanism. Qualification Centres for Robotics are envisioned as essential catalysts,
standardizing the evaluation and adoption of Al-powered robotic solutions to:

e Validate Solutions Independently: Provide critical benchmarks for testing,
evaluating, and qualifying robot "skills" based on industrial reliability, performance,
safety, and interoperability. This instils confidence and accelerates adoption.

¢ Foster a Collaborative Ecosystem: Pool resources from end-users to enable shared
vendor evaluation, qualification, and classification, reducing costs and democratizing
access to advanced automation.

e Develop Standardized, Real-World Use Cases: Shift focus from academic
benchmarks to pre-competitive, highly relevant industrial use cases directly applicable
to manufacturing challenges.

e Ensure Data Management & Interoperability: Guarantee data quality and
accessibility, ensuring robotic systems can be flexibly adapted, integrated, and scaled.
Facilitate secure sharing of training data, critical for Al development.

e Empower "Plug and Play" Integration: Enable both SMEs and large corporations to
achieve seamless integration of modular, intelligent robotic skills, reducing regulatory
risks and lowering barriers to entry.

Beyond immediate benefits, Qualification Centres will pave the way for broader Al adoption,
establish an end-user-driven technology roadmap, stimulate new value chains, and
demonstrate data as shared industrial infrastructure. They will leverage Digital Twins and
world-models from concept to qualification, enabling autonomous physical adaptation in
unstructured environments, and ensuring robots can perceive, communicate, interact safely,
and self-correct for complex tasks.

The Catalyst will act as a "Super-Integrator," bringing together market demand from major
industries with world-class technical oversight and a competitive ecosystem of innovators to
solve large-scale challenges effectively.

The Catalyst: A Strategic Platform for European Leadership
The Catalyst is a pivotal public-private entity, designed as a challenge-driven, end-user-led
organization that orchestrates the entire value chain. It provides essential infrastructure,
coaching, capital, and expert support, aligning industry needs with R&D capabilities and
ensuring testing and pilot lines are anchored in real-world use cases and will:
e Build a EuroStack??: A long-term initiative to build European technological
independence, bolster economic security, and ensure sovereign decision-making.
e De-risked Investment & Market Pathways: A mix of public and private funding to
de-risk ventures, providing clear viability signals and structured pathways from lab to
market.
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Establish New Multi-Billion Euro Industries: Actively foster the creation of "Made
in Europe" industries where Europe can establish global leadership in trustworthy AI®3,
Accelerated Time-to-Market: An agile, milestone-driven framework to cut the time
from idea to market-ready product, enabling global competitiveness.

Embed Regulations & Robustness by design: Structured pathways create common
specifications and test Al solutions against emerging regulations, developing

trustworthy, human-centric solutions.
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Acceleration Pipelines — high impact use cases

Capital Markets & Procurement

Governance: An Agile, End-User-Led Approach
The Catalyst operates with a sophisticated, distributed governance model across three
interdependent levels:

1.

Strategic Direction (Industry-Led): A coordination board of senior executives
defines high-value "Grand Challenges" rooted in real market needs. This board drives
direct financial co-investment, provides strategic resources (data, expertise, testing
environments), and offers anchor procurement commitments.

Executive Management (Expert-Led): An empowered and independent Programme
Manager translates Grand Challenges into a portfolio of competing technical projects,
managing agile, milestone-based funding, and actively terminating underperforming
projects to accelerate breakthroughs.

Innovation Execution (Ecosystem-Driven): Diverse project teams—including
startups, SMEs, universities, and research organizations—focus on achieving tangible
technical and performance targets, with oversight from the ADR-partnership to identify
the highest potential initiatives.

Embedded agility is central to the Catalyst's operation, allowing swift discontinuation of
underperforming projects and redirection of funds to promising approaches. This prevents

"zombie projects"” and ensures maximum impact from investments.

Sectoral Acceleration Pipelines: Tailored Impact

A core component of the Catalyst's strategy is its Sectoral Acceleration Pipelines. These
structured, milestone-driven programs are tailored for Al-powered robotics adoption within

specific sectors (e.g., manufacturing, aerospace, healthcare).

3 Focusing on high-potential fields like advanced Al, robotics and mechatronics, material science, synthetic biology, or
quantum-enhanced Al.



Each pipeline progresses through three phases:
1. Analysis and Validation (Proof of concept/Early MVP)
2. Development and Demonstration (Simulation/Pre-Industrialisation)
3. Ready for Transition (Pilot Lines/Integration)

Key characteristics include a focus on operational value, high-impact use cases, compatibility
with diverse Al architectures, leveraging Digital Twins and Simulation, promoting open-source
innovation, and extensibility across sectors. For manufacturing, pipelines will specifically
target qualification of robotic manipulation skills, deployment of modular systems, and creation
of certified autonomous system integrators, while supporting SMEs and startups.



